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(i) A LTHOUGH wireless telegraph> is of such 
recent development, it is apparently regarded 
by many as a legitimate subject for historical writing 
The first volume before us is one of several which h.ive 
appeared in the last three or four >ears in which the 
historical progress of wireless telegraphy is dealt with 
rather than iu scientific principles. The book possesses 
to our mind the same faults which characterise all the 
other similar publications which we have read; theie 
is a lack of discrimination in the selection of material 
which is likely to leave the untechnical reader in a 
slate of considerable confusion Wireless telegraphs 
as we know it to-day is w’holly concerned with Hert/iun 
wave telegraphy, and even if accounts of the experi¬ 
ments of Lindsay and others in telegraphy bj earth or 
water conduction should be regarded ra legitimate, we 
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cannot see by what possible stretch of thelmaginatlon 
the achievements of, say, Marconi can be trac«l back 
to the prophecies of Galileo in 1632. , * 

Mr. Sewnll’s method of compiling l)isfery appears 
to consist chiefly in making i-stracts from patents. 
Page after page of the book before us contains nothing 
more than reprints from the patents of Lodge, Marconi, 
Fessenden, and others, sometimes vcrb.itim in inverted 
commas, at others with slightly altered context 
as original matter We imagine it must be easier 
to write books in this way than it is interesting to read 
them Mr. Sewall would have been murh better 
advised, we think, to digest his material properly and 
piescnt it to his readers in some more acceptable form 
He could then have given a connectt>d account of the 
remarkable dtvciopments that have followed the dis- 
I Oldies of Maxwell and Heiftr which wObld have been 
of great practical use to ^dents of the subject At 
present we doubt if his hook is intel^gible to the 
.imateur or useful to the expert 
(2) The late Prof S Lemstrom occupied himself for 
ni.inv years with experiments on the effect of electricity 
on growing plants, and this little bookM-nntains the 
risuits of his work If the conclusions at which the 
.luthor arrives are confirmed by the work of other in- 
xestigators, the subject is one which merits thb most 
careful consideration by all agnciilturists Practicnlh 
onh one type of experiment was tried; an influence 
mnclunc was conncited with one pole to earth and the 
other to u wire network oxer a field in which the crops 
weie being grown .\ disih.irge current could thus be 
p.issed either from the network to earth or vice vend 
for anv desin*d number of hours a day. The experi¬ 
ments were tried on a cxunpar.itivclv large scale in 
several different loenlities Tlu 1 ffect produced by 
this treatment was remarkable 'I'herc was an 
average excess of the crop of rhi experimental field 
over that of a control field of 45 per cent , the 
excess varies considerably with the nature of 
the crop and the londitions, soil, weather, &c. Not 
only is this increase in quantity produced, but there is 
also often an improvement in quality and a diminution 
III the time taken for the plants to mature. This last 
is a factor often of great importance to the grower, 
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who can realise much higher prices bjr selling earljr in 
the season. Prof. Lemstriim calculated that in the case 
of wheat the outlay on a field of as acres will be repaid 
in two or three years, and that afterwards a net profit 
of 40I. a year or more can be realised. We cannot here 
enter into the details of tfie working, such as the best 
time of electrification, the effect of wet and dry weather, 
and so forth, but we should strongly advise those 
interested in the subject to study this book carefully; 
they will find it full of valuable suggestions, and the 
time spent In reading it will be amply repaid. 

(3) We hiVe already reviewed the first three volumes 
of thisipublication, so that it is only necessary here to 
refer briefiy to the matter contained in the present 
volume. Utis is devoted to electric tramways, and 
is divided into seven chapters, dealing with overhead 
construction, .feeders, surface contact systems, qpn- 
duit systems, rolling stock, electric boats and motor 
cars, and electric traction on railways. The defects 
to which we alluded in our previous review are not 
so noticeable in this volume, which furnishes a good 
description pt a very important branch of electricai 
engineering. The excellence of the illustrations is a 
characteristif^ of the whole production, and is a par¬ 
ticularly valuable feature in the present instance, ay the 
subjects arc such that they cannot be effectually de¬ 
scribed without numerous photographs and diagrams. 

(4) This exceedingly interesting monograph on the 
much debated theory of the chemical reactions taking 
place in the lead accumulator is probably already well 
known in the original German to those who have con¬ 
cerned themselves specially with this subject. Since 
the book first appeared the discussion has progressed 
a stage further, so that the English translation may 
be said to be out of date to a certain extent. This is, 
however, the penalty that the average English student 
has to pay for the neglect of his schoolmasters to 
tench him German, and he will probably therefore 
welcome the appearance of an English translation. 
Herr Dolesalek treats the subject from the standpoint of 
Nernst's osmotic theory, and shows that thermo- 
chemical considerations all point to the validity of the 
sulphate theory originally advanced by Gladstone and 
Tribe. Whether the author will succeed in satisfying 
others to the same extent as he has apparently satisfied 
himself may be regarded as open to question, but in 
any case the book is one which cannot be neglected by 
anyone wishing to study this complicated but fascin¬ 
ating problem. 

(5) The design and construction of electric motors 
is becoming daily a matter of more importance to 
electrical engineers on account of the very rapid 
extension of the use of electridty for power purposes. 
When one considers the enormous number of tramcars, 
lifts, factories, &c., which are driven by electricity, it 
is easy to see not only how important the subject is, but 
also how very varied is the work which the electric 
motor is called upon to perform. If the development 
now is great, in a few years’ time, when some of the 
numerous power schemes are more matured, it will be 
much greater still. The student of electrical engineer¬ 
ing may find here ample scope for his abilities, and be 
eannot consult a better guide than the volume before us. 
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The book is divided into two j^orts, the first daoH^ 
with continuous and the second with * alternatfaig 
current motors. The relative advantages of different 
types ore considered in detail, and there are numerous 
calculations of motors of different types and capacitiee. 
In addition, there are a large number of curves, 
diagrams, and photographs. 

(6) The essays which arc comprised in M. Cornu’s 
little book were written with a special and rather 
peculiar object, the author having been requested by 
some of his old pupils, who had been unable to ke^ 
touch with the rapid development of electrical engineer¬ 
ing. to write for them something which would enable 
them to appreciate better the technical or semi-technical 
literature of to-day. These “ Notices ” are conse¬ 
quently of a somewhat elementary character, nor can 
^e book be regarded in any sense as a text-book of 
electricity. But M. Cornu has succeeded in writing a 
book which should appeal to a very much larger 
audience than that iw which it was originally in¬ 
tended; one cannot look through its pages without 
realising at every point that it is the work of a master, 
and such works i^>ay study by all—the most advanced 
as well as the most elementary students. The be¬ 
ginner will find here ideas expressed clearly and 
concisely, and cannot fail to derive great benefit from 
the book as an introduction to more detailed treatises. 
The engineer will see well known facts expressed in 
new and suggestive language, and will doubtless have 
his own views enlarged m consequence. The subjects 
dealt with are the correlation of the phenomena of 
static and dynamic electricity, generators, transmission 
of power and polyphase currents, and we would 
strongly recommend anyone interested in any of these 
matters to spend a few hours reading M. Cornu’s 
admirable booklet. 

(7) We cannot help being conscious that the end of 

1904 is rather late in the day to review a book which 
contains a risutni of the technical achievements of 
iqo3. Still, as we gather that this publication is 
intended to appear annually, this notice may be of 
some service in directing readers’ attention to the 
volume dealing with this year’s progress, which we 
imagine will appear very soon; in addition, it may be 
pleaded that the lapse of time enables one to sec matters 
more in the right perspective, and so to form a better 
estimate of the value of M. Da Cunha’s work. The 
book ranges over a great variety of subjects. Thus 
we find at one place a mathematical calculation of the 
mechanical problems involved in " looping th^ loop,” 
and in another a discussion of alcoholism and temper¬ 
ance worthy of the columns of a dally paj>er in the 
silly season. Between these extremes lie such subjects 
as the progress in wireless telegraphy, automobiUsm. 
abrial navigation, and the hundred and one other 
technical developments which are taking place in all 
branches of applied science. To the engineer the boedk 
can serve no other purpose than to while away an idle 
hour or so. The general reader who is intererted in 
scientific and technical progress may read it with both 
profit and pleasure. He will find the descriptions clear, 
the style agreeable, and the illustrations and diagrams 
in many cases excellent. M. $. 
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AMftcfnc4 *t* Ptyehologf ami Us RelaUons to 
PkysuAogy, Anthropology, Sociology Sox Crttne 
RMgion By G Sunley Hall Ph D LL D 
PncHient of Clark University and Profesaor of 
Pay«lMli^ and Pedagogy Vol i pp xx+sSg 
v(d II pp vi + 784 (New York D Appleton and 
Co 1904) Pnce 31* 6d net 


T his woA w one of wide-reaching scope and 
interest The subject of human growth has 
already been studied in relation to the earlier years 
and in its spoaal features The period intervening 
between childhood and adult life which has been com 
paratively neglected is the one to which Dr Hall has 
directed his investigation The work is thus of interest 
in focussing attention on an important section of 
human life it is of value also in that the results of 
biOlogy and anthropology are freely used in supple 
menting and Interpreting the data which are gamed 
from physiological and psychological mvestigahon 
The first three chapters deal mainly with physical 
growth taking up m order the increase in height and 
weight the growth of parts and organs and the 
growth in muscular posver The next two chapters 
deal with the physical and mental disorders of 
adolescence and mth juvenile faults smd immorality 
Sex is taken up in three chapters one relaUng to boys 
and two to girls of these two chapters one deals with 
the physudogy of sex the other with its bearing on 
education Dr Hall insists with great earnestness on 
the necessity of ceasing to mould woman s education 
on that of man and of finding an education which 
shall be adapted to her nature physical and mental 
The volume closes with an account of adolescence in 
literature biography and history 
In the second volume after a prelimmary survey of 
changes in the senses and in voice the emotional 
phenomena of adolescence are treated under the head 
ings of adolescent love and adolescent feeling towards 
nature Several chapters deal with— social and 
historical relations initiabons in savage and classical 
times confirmation as their correlabve in modem 
religion the soaal instincts and mstitutions of youth 
ethnic psychology and the treatment of uncivilised 
races form the subject of successive discussions In 
treabng the subject of rehgious converswn Dr Hall 
points out that it is peculiarly a phenomenon of 
adolescence and that it has close relations to the sexuil 
life • It IS thus he says no accidental syn 
chrontsm of unrelated events that the age of religion 
and that of sexual maturity coincide In the chapter 
on mtellectual development and education there is 1 
careful review of education m school and college ind 
a discussion of its value in the light of the results 
presented in preceding sections Dr Hall does not 
hesitate to condemn vigorously and comprehensively 
the studies and methods of schools for their aridity 
and want of vital relation to the develi^ing mdmdual 
and though his cnticisms are directed to Amencan 
schools they have a wider applicauon 
It will thus be seen that we have in these volumes 
a text-book of adolescence in whtdi scientific and 
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pracbeal mtereats are closely blended Underlying the 
scientific treatment there may be said to be two lead 
ing principles One pnnciple is that of the inbmate 
union or rather the identity of physiological md 
psychological processes 

More summarily then he s-iys the idea f 
soul we hold to is in its lower stages indistinguishable 
from that of life and so far in a sense we revert to 
Aristotle in holding that my trulv saentific psycho 
logy must be first of all biologic il fhe first 

chapter of a saentific psychology then is metabolic 
*ind nutritive and the first function of ^e soul is in 
food getting assimilation and dissimilation 
TJlie other pnnciple of grcatei novelty and interest 
IS the application of the reiapilulntion theory to the 
mental is well as the bodily life of ihildhdod and youth 

Reabsing the limitations md qu ilificntions of the 
recapitulation theory in the biologic field I am now 
convinced that its psychogenctic apphcations have a 
method of their own and although the time hss not 
yet come when my formulitic n of these can have much 
value I have done the best with eich instance is it 
arose 

In his application of this theory Dr Hall is un 
doubtcdly original but it is strmge that among the 
many references to the literature of the subject thire 
should be no mention of the aork of Baldwin on 
Rental Development in the Child and the Race in 
which the same theory is applied in detail 
That the work took its ongin in courses of lectures 
mav perhaps explain in part the dilTuseness and repcti 
tion which appeir in these pages There is an un 
necessarily frequent use of strange words one is at a 
loss to understand for eximple what is meant by the 
solipMStic hopo md by minds that are rily 
One meets with long lists of objects and with masses 
of facts which are not adequately correlated 
It IS impossible to enter on a discussion of the miny 
theoretinl and practical questions which are raised 
The treatment of the material gathered from the most 
vined sources is original md suggestive in a high 
degree but imong the wealth of new materiil and 
new conceptions one misses in exact discussion of the 
metjiod by which the processes of psychogenesis are to 
be ascertained Prominent among the data in the 
book arc the results of the questtonnatre vihich have 
been so much used by Dr Hall and his pupils We 
have however no presentation of the difficulties 
inherent in such a method of mvcstigation and of the 
precautions to be idoptcd in utilising its results 
Apart from this spcciil point there is the difficulty 
which does not receive adequate ittenton of dis 
tinguishing m any stige c f adi lescent development 
what IS to be regarded as pakeopsychic what is 
due to traditions and customs handed down from 
generation to generation of boys and girls and lastly 
what IS conditioned primarily by the awakening mental 
and physical activity of the individual as he reacts on 
his expenence There is not sufficient treatment 
of the idea of individual growth m completeness and 
complexity and of its relation to factors of de 
velopment the meaning of which is to be sought in 
past organic history and one feels that some of the 
suggestions of racial influences are little more than 
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Interesting fancies. We may illustrate these prints by 
reference to the author’s interpretation of the child’s 
attitude towards water. Human infants, we are told 
in one passage, have an untaught horror of water, and 
man must learn to swim. This is part of the evidence 
that there are “ psychic vestiges in man which are 
suggestive of former arboreal life.” Again, we team 
that “ children arc phyletically older than women, and 
after the first shock and fright most of them take the 
greatest delight in water. ” This, among other pheno¬ 
mena, may ^ interpreted as a “ pelagic vestige ” Do 
we need arboreal or pelagic vestiges to account for the 
fact that, while some children dislike water at first 
and others delight in it, most of them in the end find 
it an excellent plaything? W. G. S. 

A NATURALIST ON THE EAST COAST. 
Notes of an £o*t Coast Naturalist. By Arthur H. 

Patterson. Illustrated in colour by F. Southgate. 

Pp. xiv+304. (London - Methuen and Co., n.d.) 

Price 6s. 

T he author of these notes, who has been in the 
habit of spending his spare time in a house-boat 
moored on Breydon Water and other East Anglian 
lagoons, has naturally enjoyed opportunities of making 
observations which arc given to few people; for 
Breydon is a locality probably more famous than any 
other in the annals of British ornithology as a place 
where rare birds are in the habit of “dropping in.” 
Moreover, as all field naturalists know, early morning 
and nightfall, ay, even night itself, are the times when 
the go^ things of their lives come to them. Ilimce 
the advantage of living on the field In the latter part 
of the quarter of a century which these notes cover the 
author discarded the gun in favour of the field-glass, 
and could thus give undivided attention to observation 
without being distracted by the hopes and fears 
attendant on the wildfowler’s efforts to obtain “a 
shot.” 

Breydon is a very carefully protected breeding area. 
.\ watcher has been stationed there for several years 
during the close season; but it will perhaps be dis¬ 
appointing (although we hope it may prove instructive) 
to ardent advocates of county council " orders ” to 
find that Mr Patterson writes, “ I must, however, 
state that since stricter preservation has obtuinM, not 
nearly so many birds are to be seen on Brey^n.” 
It is impossible to deny the fact that no amount of 
presrrv.ttion will bring back the breeding birds which 
left us with the spread of population and buildings, and 
the alterations in the system of agriculture. The 
spoonbills come and go in safety, but the late date at 
which they arriyjt shows that nesting is not the object 
of their visits As a former east const naturalist, re¬ 
markable for his common-sense views of such subjects, 
wrote years ago, “Unless England tx-comes dis¬ 
peopled and uncultivat^, nothing can ever bring back 
in numbers or variety the wealth of the ancient avi¬ 
fauna.” But for all that the naturalist stjjil “ has his 
^Hights " on Breydon; as, for instance, on May 15, 
w’hcn the author, paddling up stream, saw on 
thp “ lumps ” still uncovered by water “ a congrega- 
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tlon of nd lass than eighteen Radc Terns, more thM 
fifty Turnstones, several Common and Arctic TqiyUi 
a number of Dunlins, Grey Plovers, Whlmbrd aad 
Godwlts, and not least wortiiy of a glance, three 
Spoonbills.” 

To one who is learned In the fishes of Our 
seas, ready access to Yarmouth Market, and an 
extensive acquaintance among the fishermen have 
been a great advantage, and many a rare fish 
has the author rescued from oblivion and added 
to the east coast catalogue of fishes. .Not the leaal 
valuable part of the bo^ is that containing the fisb 
notes, although the bulk of the volume deals with 
birds, their migrations and habits. Among th< 
various interesting scraps of information here collected 
we find a record of the value of birds and the pricei 
realised by the wildfowler and at the sales of noted 
collections; accounts of wildfowl brought into th« 
market in hard winters, and incidents related by rid 
time wildfowlers, whose habits and customs, as wel 
as their recollections of the hard winters and wildfow 
of the “ old days, ” are most amusing. Whales, crabs 
lobsters, toads, insects, and rats all find a place ii 
these very readable notes. Indeed, some of the mos 
I valuable paragraphs relate to the old English blacl 
j rat, now extinct in most parts of the country, but to 
abundant in the malthouscs and sail lofts of Yarmouth 
I that Mr. Patterson can write of “ a plague of Black 
[ Rats.” This and many other of the records are well 
wwth preserving as of permanent value, and the 
I author is quite justified in thinking that some value 
may attach to these notes and ob^rvatlons “ owing 
to their dealing with a period during which great 
changes have taken place in the habitat of the local 
I fauna.” 

[ The twelve plates of bird-life reproduced in colours 
ore among the most pleasing things of the kind we 
have seen, and these alone make the book one which 
all field naturalists will like to put on their shelves. 

O. V. A. 


CIIEMIC.il. ANALYSIS FOR BEGINNERS. 
Tables for Quahtative Chemical Analyvs. By Prof. 

A. Liversidge, M.A., LL.D., F.R.S. (London: 

Macmillan and Co„ Ltd., 1904.) Price 4J. 6d. net. 
•^HE introductory chapter of Prof. Liversidge’s 
A book makes it clear that it is only when 
analytical methods are used intelligently that the time 
devoted to qualitative analysis is well spent, and to 
that end the student must have some preliminary 
training in other kinds of simple practical work (not 
described in the book), and be frequently supervised, 
lectured to, and examined as his work progresses. 

All this is very right and proper, and quite as it 
should be, but leaving out the excellent counsel of 
perfection set forth in the introduction, the book is 
very much like other books on this subject. That 
is to say, it describes a scries of qualitative testa in 
which inorganic and organic bases and acids, rare 
metals, and alkaloids are treated individually, and 
then coUectively in tables after the old-established 
manno' and with the old-established purpose. 
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It WmM te ststed, tmwever, tiwt tome attempt it 
made to introduce quantltMive notions into the 
qualitative methods by using roughly weighed 
amounts of the substances; but the effect is somewhat 
discounted by the frequent omission of the quantity 
and strengdt of the reagenU. I refer nune particu. 
lariy to the use of “ drops,” which may vary con¬ 
siderably in bulk, and to the omission of the strength 
of the adds. 

Prof. Liversidge attaches great impOTtance to 
the study of qualitative analysis as a means as well 
as an end of chemical education. It is an opinion 
very widely held, and is well worth discussing. 

The fact is sometimes lost sight of that chemistry 
is a handicraft as well as a science, and that its 
Science is as yet not exact. 

Perhaps there is no branch of chemistry wherein 
the skill of the craftsman is in greater demand, or 
the inexactness of the science more dearly emphasised, 
than in chemical analysis. 

.4 student may study intelligently the reactions for 
individual elements, and so learn their properties; but 
he finds that when they are mixed they behave 
differently, and the more observant and careful he is 
the more will these subtle influences, which conform 
to no equation, become apparent 

No substance is insoluble; mass action U a power¬ 
ful factor; a predpitate will carry down a substance 
which should, for all he knows, remain in solution, 
,ind a substance will retain another in solution 
which, for equally occult reasons, should form a 
precipitate. 

Tables for the analysis of mixtures, which are 
based on the behaviour of single substances by a 
process of simple logic, become artificial and illusory, 
and give a sense of false security which subsequent 
experience alone can dispel. 

Is this a subject for extended study on the part of 
a beginner in chemistry? In the opinion of the 
writer the preparation of simple subst.inccs and a 
careful study of their properties, into which the 
general principles of qualitative and quantitative 
.inalysih are introduced, is his proper sphere of work. 
The host of reactions and elaborate tables of separa¬ 
tions, and still more the countless precautions, 
Kunittgnfie, and manipulative details of practirni 
analysis are a part of the handicraft of the specialist 
in chemistry. To thrust this work upon a beginner 
who is not to be a specialist is almost equivaJcnt to 
expecting a student of mechanics, who is not to be 
an engineer, to work a lathe or use a planing 
machine. 

The crux of the whole question lies in this, that 
qualitative aitalysis is a branch of practical work, call¬ 
ing Itself chemistry, which can be easily adapted to the 
process of examination. Were the practical examin¬ 
ation banished from the syllabus and replaced by note¬ 
books supervised, signed and submitted by the 
responsiblo demonstrator or teacher of recognised 
standing, the mass of ill-digested analytical tests and 
tables would soon vanish from the curricula of 
schools and colleges, and Its place supplied by a series 
of rational exercises. J. B. C. 


OVR BOOK SHELF. 

Let LoU Mturellfi. By F«ix Le Dantec. Po 
XW+308. (Paris: F^Iix Alcan, 1904.) Prl« 
6 francs. 

Just as “ anyone can play the piano ” with a piano- 
play», so anjrone can write a book on the philosophy 
of sdence. The result gives satisfaction and pleasure 
to the ^former m one case and to the writer in the 
other, but whether his particular interpretation is 
^ually satisfying to an outsider is another question 
The effects arc, however, more lasting in the case 
of the author, for we arc getting such an enormous 
accumulation of books on space, matter, force, the 
ether, and laws of nature that it is becoming a 
wonder who finds time to read them or even to cut 
Ihcir pages, if the publisher has failed to attend to his 
proper duties in this respect. 

La?t us examine how M. n.mtec deals with 
thermodynamical considerations In commencing 
he supposes bodies to have definite thermic musses, 
and he defines^ quantities of heat by the products of 
those mas^ into the changes of temperature. He 
also enunciates the principle of conservation of heat 
according to which the heat gained by one bexly is 
i*qual to that lost by another. But in the first place 
the quantities which he calls thermic masses are not 
constant for the same body betwix'n the same limits 
of temperature, but they also depend on whether the 
changes take place at constant pressure or constant 
volume; and, in the second place, his equation of con¬ 
servation of heat is contrary to common experience 
of what happens when two rough bodies rub against 
each other. In the next chajiter the author goes on 
a different tack, and speaks of the equivalence of 
quantities of work and quantities of heat, quite 
regardless (to ail outside appearanct's) of the fact 
that the term “ quantity of heat " is meaningless 
except in the case of jwissagc of heat from one body 
to another In the next chapter the author condemns 
the use of the term “ quantity of heat ” altogether 
What ideas can a reader form of the nature of 
physical laws after perusing such a scries of thapters 
as this? 


Nature Teaching. By F. Watts and W &. Freeman. 
Pp. XI+ 193. (London’ Murray, 1904.) Price 
jx. 6d 

Tins little book forms a welioinc change from the 
many appearing under similar titles in that it is 
avowedly based ujxin exjierimcnts, and treats of 
things about w hich the writers really know and have 
not merely read up Dealing in the main with the life 
of the plant, it describes a simple series of experiments 
withiAtbe capacity of an elementary school or an even¬ 
ing continuation class, illustrating the function of seed, 
root, stem, leaf, &c., and amplifying the knowledge 
thus obtained with further examples drawn from the 
practice of the garden or the farm A certain lack of 
definiteness in the desirlption of experiments militates 
at times against the spirit in whii h the book has been 
conceived; in a subject where cveijthing depends upon 
the cultivation of accurate observaSon and rigorous 
scientific method the authors should not allow them¬ 
selves to fall into the slipshod generalised accounts of 
things which are the bane of so much of the current 
teaching of this nature. For ihstance, in their ariount 
of striking cuttings, the authors, do not direct attention 
to the differences in the management of herbaceous 
and woody cuttings, the (ime of year at which they 
should be struck, and so forth, so that the teacher with¬ 
out experience would be apt to fumble over the matter 
at first, and would in real life be discouraged from try¬ 
ing any experiments in this particular direction unless 
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he hold of a gardener to give him loine practical 
advice. However, with this slight drawback, the book 
is admirably designed for the teacher who wishes to 
work out an elementary course of instruction for a 
country school, either as on Introduction to practical 
life or to a more special study of agriculture and horti¬ 
culture. 


LBTTERS TO THE EDtTOlt, . 

(Ths SdUor doM not hold himtolf fospontibU for OpInionM 
oxfrutrd by hU eerrufondonU. Ntitkor am ho undorUiu 
to rttufH, or to eorrotpond vrith th* •mritoro of, rtfoetfB 
manuteHpU inUndod fa Mi or my otkor port of MsTHik 
No aoiics <t toliRi of ononymont commmicattoiu.] ' 


1 . Clinical Lectures on Diseases of the Nervous 
System. Pp. 379; price 7*. 6d. II. Lectures on 
Diseases of the Nervous System. Second series. 
Pp. 250; price 6s. net. By Sir William R. Gowers, 
M.D., F.R.C.P., FR.S. (London: J. and A. 
Churchill, 1805 and 1904.) 

In these two volumes Sir William Gowers has collected 
in revised form a number of clinical lectures which 
have appeared in various medical journals. In the 
latter volume he has also printed the Bowman lecture 
on subjective visual sensations delivered to the 
Ophthalmological Society, and the Bradshaw lecture 
on the subjective sensations of sound. The clinical 
lectures deal with many subjects in neurology; some 
are mainly descriptive, some speculative. In reading 
them one not only appreciates the original and 
suggestive uay in which the facts are presented, but 
also the finished litera^ style. In a short notice it is 
impossible to deal with them in detail. The two 
lectures on the subjective sensations of vision and hear¬ 
ing are perhaps of wider scientific interest than the 
clinical lectures In the first the visual phenomena 
experienced by sufferers from mlffraine are described 
and figured, and there is an admirable rhumd of 
physiological teaching with reference to vision. In 
the second lecture the phenomena of tinnitus, of 
auditory vertigo, and other labyrinthine sensations are 
discussed in a luminous and attractive way._ Both 
neurologists and physiologists will find much in these 
volumes to assist and to stimulate them in researches 
into nervous phenomena. 


Lectures ScienHfiques. A French Reader for Science 
Students containing Extracts from Modern French 
Scientific works in Chemistry, Physics, Mathematics, 
Physiology and Botany, with a Glossary of Technical 
Terms. By W. G. Hartog, BA. Pp. vii+371. 
(London : Rivingtons, 1904.) Price 51. 

The University of London now insists that candidates 
for a degree in science shall be able to re.id and.under- 
stand accounts in the original of French and German 
scientific work. In compiling this book Mr Hartog 
has had the needs of such students in mind so far as 
French is concerned, and he has succeeded in bring¬ 
ing together a varied and representative collection of 
extracts from French scientific works and scientific 
periodicals. Among the latter the Revue gdndrale des 
Sctences takes a very prominent position, contributing 
to Mr. Hartog's collection as many as fifteen extracts. 
The book should be of service not only to the under- 
gfraduates referred to, but also to students of science 
•everywhere, for it is now more than ever necessary that 
the man of science should be able to acquaint himself 
at first hand with the results of fellow-workers abroad. 


L'lndustrie oUicole {Fabrication de I’Huile d’Oltve). 
By J. Dugast. Pp. 176. (Paris: Gauthier-Villars 
and Masson et Cie., n.d.) Price 3 francs. 

This little volume, which belongs to the Aide-M 4 moire 
scries, is a practical account of the manufacture of 
olive oil, and indicates several directions in which the 
results of scientific research have been utilised to im¬ 
prove technical processes. The formation and compo¬ 
sition of olives are first explained, then the methods of 
extracting the oil are described and an account given 
of the appliances necessary for the purpose The 
properties and methods of preservation of olive oil and 
the utilisation of the oil-cake are also considered. 
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A Note on the Colontlon of tpldere. ^ 

It is well known that in a large number of animals, both 
vertebrate and invertebrate, the ctdour of the flanks and 
ventral side of the body differs from that of the dorsal. In 
the majority of cases the dorsal surface is most daskly 
tinted, the ventral palest, and the flanks intermediate in 
depth of tone between these two. This gradation of colour¬ 
ing has the effect of neutralising the shadows that are cast 
by the upper upon the lower portions of the body. Thus the 
animal does nut stand out in prominent relief, but is, so to 
speak, artistiially flattened, and thereby rendered less 
Lunspiiuous 

To this general rule I have recently observed an interest¬ 
ing exieption which affoids strong evidence In favour of 
the truth of the above interpretation. The spiders belong¬ 
ing to the genus Linyphia are, almost without exception, 
darkly coloured upon the ventral surface; their flanlu are 
variously slashed with oblique white bars and stripes, while 
their dorsal suiface is )et more freely speckled with white 
or pale spots and lines. In these spiders, then, the scheme 
of coloration is the exact opposite to that which prevails 
elsewhere. Now the Linyphiidee spin horizontal webs, in 
the centre of which they rest inverted, clinging to the lower 
side. Thus it is the ventral side of o Linvphia that is ex¬ 
posed to the strongest light, the dorsal side being in the 
deepest shadow Ihe inversion of attitude at once fully 
explains the inverted shading of the body 

Oswald H. Lattix. 

Charterhouse, Oodalming, Ottober 30 


Sir J. Bliot’a Address at Cambridge. 

Ac.AU)ai some of the main conclusions of Sir J. Eliot's 
opening address before Section A (subsection • cosmical 
physic^ may be set the facts that south-east winds are rare 
on the south-east coast of South Africa, and that the rain 
of the greater part of the tableland and south-east coMt 
comes mostly from some northerly direction. 

My concern, however, is chiefly with the following re¬ 
marks, reported in Naturb of August 35 last'— 

“ The ihief features of the rainfall of the period 1895- 
ipoa. in the Indo-oteanic region were as follows.— .... 
There was a marked tendency in each year for late com¬ 
mencement and early withdrawal of the monsoon currents, 
and for deficient rainfall throughout the whole season over 
ter part of India. 'Ihese features were very pro- 
in the yei*— ■“— —■- —- ■ 


years 1896, 1899, and iqoi. The most re¬ 
markable feature of the period was that the region to the 
south of the equator. Including South and East Africa, 
Mauritius, and Australia, was similarly affected. . . . Mr. 
Hutchins, Conservator of Forests, Capo Town, states that 
drought prevailed more or less persistently over the Karroo 
region in South Africa from to 1903, and that cattle 
Md sheep perished by millions. He also states that the 
drought extended to British Central Africa from t8^ to 
1903. The previous statements evidence the contlmiity. 
extension, and intensity of the drought. . . The precedliw 

statements have shown that variations of rainfall for prS 
longed periods similar in character have occurred, and may 

Australia, and perhaps the Indian Ocean. The abnoriMl 
wtlons or conditions giving rise to these large and pnd^ed 
varlaHons must hence be persistent for long periodin^ 
be effective over the whole of that extensive ar^’ 

Now the question is, what is a drought? From one 
^t of riew thwe Is nothing but drought over a very large 
area of South Africa. But I gather from the table rou 
print, showing the v^ation of the mean actual rair^ 
fr^ the nori^l in India, that by drought is meant unusual 

^ulK° **^i"*** “P economic 

results such as large loss of cattle and great loss of 
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Tfh it pravtd by tbe accomptnyinr table. It riiowa the 
avaratt over each of die twenty rainfall dictrictt 

of South Africa, during each year. In parcentacet of the 
meant, 'nete meant Save been computM for 160 atadoni 
having long record of twenty yeara, more or lata, and are 
folly given and eanUined in mV" Introduction to the Study 
of South African Rainfall." ^e information from which 
they are derived It open to all who take the trouble to look 
for It in the annual reporta of the Cape Meteorological 

Commitaion. 


The great mortality among cattle and stock can be ex¬ 
plained without ateumlag that there hat been a prolonged 
drought. In farming matters we live from band to mouth. 
Farmers of the Karroo prefer to pray for rain rather than 
take the trouble to store it up when it comes Therefore, if 
the rain is short in the late summer, and late in coming 
in the next spring, thw have no reserve to fall back upon, 
and their cattle die. One year's drought kills off the stork 
almost as surely as fifty years’ would. For instance, there 
was great lost of stork In 1897. Yet what were the facte 
of raihfall ? At my station, where the annual mean is about 
185 Inches, the fall In December, i80, was 8-43 inches; 
In the whole of 1897 it was 8-85 inches, and in January, 


Ptretniaget 0/ Rainfall in the Various Dtstnets of South Africa daring the Years 1891 to 1903, 



It is pretty plain that the area of winter rains, including 
the west coast and Cape Peninsula, was short of rain in 
18^, that 1897 was a dry year over the area of summer 
rains, which compnses the greater part of South Africa, 
and that the south coast and adjacent districts, where the 
rauifall is fairly uniform throughout the year, had a dry 
year in 1899, and one not very wet in 1895. The area of 
summer rains, being so much greater than the rest, of 
courw sets the tone of the mean rainfall of the whole 
country, making 1897 a dry year on the whole, and 1891 a 
veiy wet year. 

Ihere seem to be dry areas somewhere or other in pretty 
well every year For example, the rainfall was short in the 
western ^rt of the area of summer rains in 1903, although 
the fall was good enough further east. It was short over 
the eastHrentrm Karroo and south-east in 1899 in sympathy 
with the dryness of the south in that year F.ven in 1891 
there was a short fait over an extensive region. 

1 fancy that the impression of unusual dryness over South 
Africa m recent years arises from the misleading mean 
values used by the Meteorological Commission for com¬ 
parative purpom. These are taken from Buchan's rather 
futile "Rainfall of South Africa,” and average fully two 
inches (equal to perhaps 10 per cent) too great. Buchan 
used only the rainfall of the ten years 1885-94 in construct¬ 
ing his results, and therefore got inflated averages in con¬ 
sequence of the heavy rainfall of 1891; whence the rainfalls 
of recent yeara are made to appear minuf as compared with 
what is ^led the mean, whereas, as compared with the 
better means of longer periods, they would be often plus. 
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1898, it was 8 43 inches. Thus there was a drought during 
1897, many rattle died, and there was much praying for 
rain The year 1003 was probably almost the same as 
1897, the fall at Kimberley being onlv some 65 per cent, 
of the mean, whereas the fall during the last holt of 1903 
was good, and during the first half of 1904 excellent But 
with the exception of these years there has been nothing 
that con properly bo called drought, in the sense of Sir J. 
Eliot s address, over any extendi^ region of South Africa 
within the past fifteen years at least Ihus there is nothing 
to justify the statement that we hate been under the same 
influence as that which set up the prolonged drought in 
Australia and the dry years in India. J R. SunOM 


I TRU&1 to your courtesy to gpve my reply to Mr Sutton's 
intlcisnis on certain portions of my address at the recent 
British Association meeting. 

My address was in part based on an investigation I have 
had on hand for nearly two years, and which will be shortly 
published as a pnper in the Indtan Meteorological Memoirs. 
In that will be found a staumient of the chief features of 
the meteorology of fiouth Africa during the period 1893-1903. 
It IS confessHly based upon very imperfect information— 
partly derived from newsp.ii)or reports, partly from data in 
certain meteorological reMrts received from Cape Town by 
the Calcutta Meteorological Offiie. and partly from data 
obtained from Mr. Hutchins, Conservator of Forests, 
Cape Colony, with whom 1 have been in corremndence 
for many years on the meteorology of South Africa and 
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it* relation to that of India. Mr. Hutchin* was for aome 
year* in the Madra* Forest Department before ha went to 
the Cape some fifteen or twenty years ago. He has made 
a special study of the rainfall of South Africa, and it a 
careful and enthusiastic investigator in rainfall problem*. 
He it, from his double experience in India and South Africa 
and his present official work and position, eminently qualified 
to form a judgment on the abnormal features of rainfall 
distribution in either area, and on their economic effect. 
It is hence, as I hope to show later, very satisfactory that 
Mr Sutton’s figures confirm the general inferences I made 
about South African rainfall, bai>ed chiefly on Mr. 
Hutchins’s information, in my address 
Before discussing Mr. Sutton’s data and inferences, 
perhaps I may be permitted to deal with two or three im¬ 
portant issues raised in Mr. Sutton’s letter 

'I he first is contained In the opening paragraph, in which 
he says " south-east winds are rare on the south-east coast 
of South Africa, and the ram of the greater pait of the 
tableland and north-east coast comes mostiv from some 
northerly direction " If these casual remarks have any 
point ut all, I think 1 am correct in assuming that they 
implv that Mr. Sutton considers the rainfall in the ureas 
mentioned is not due to humid currents from the Indian 
Ocean, but from the drv interior to the north of the table¬ 
land 1 have examined the rainfall charts of South Africa 
given in Bartholomew’s " Meteorological Atlas," and they 
rerlainlv indicate to me that the aciueous vapour, the con¬ 
densation of which gives rainfall in the eastern half of South 
Africa, IS brought up by air movement from the Indian 
Ocean, and cHuirs as a summer precipitation Hence, so 
far as I can re.isnnably judge, that area forms a part of 
what 1 have termed the Indo-oceanic region. I might .idd, 
in further repiv, that rain in lertain parts of India during 
the south-west monsoon chiefly occurs with easterly .end 
norlh-easteily, and even with northerlv winds But these 
facts have not yet been utilised by anyone to prove that the 
rainr.ill is not brought up from the adjacent seas and oceans 
bv ihe south-west monsoon circulation 
Mr Sulion in a inter paragraph says he famies that 
" the impression of unusu.'il dryness over bouth Africa in 
recent veiirs uiises from the niislending mean v.tlues used 
by the Meteorological Commission fur cnmpaiative purjMisrs 
which are taken from Burhan's rather futile ‘ Rainfall of 
South Africa,’ and average fully two inches (equal lo 
perhaps to per lent.) loo great.’’ Ihere is an air of 
certainty about this statement which t am unable to share 
without further proof Buch.in’s means arc based on ten 
vears' data, Mr. Sutton's on twenty years’ data It does 
not necessarily follow that twenty yeais’ me.ins ate better 
representatives of noimal or average conditions than ten 
yeais means It depends entirely upon whether the ten 
years may or may not be accepted us representing the normal 
conditions, and whether the additional ten years' data .tie for 
an abnormal period or not The fact that the two sets of 
me.ins differ on the average of the whole area by lo per 
cent indicates to an outsider on South Afiican meteorology 
like mvself that it is quite as probable the ten years’ 
additional data erred In defect as that the ten years’ data 
employed by Dr. Buchan erred in exiess 'there hence 
ap|>ears to be (in the absence of any proof) an element of 
doubt in his means, just as he asserts to be the case in the 
" rather futile " means of Dr Buchan 

\gain, if I read Mr Sutton’s letter rightly, he considers 
that the question as to whether the crops have failed over 
large areas being due to drought is settled by a consideration 
of percentage variations. It is lert.iinlv not the rase in 
India A perrent^e variation gives no certain indication 
unless ronsifirrrd in relation lo the normal fall, and also to 
Its time-distribution A deficiency of s ^ per i ent is of abso¬ 
lutely no eionomic importance in suih areas as Sind (with 
an average r.iinfall of about four inches) or such as Arakan 
(with an average of more than soo inches) The former 
area depends solely on Irrigation for cultivation, and the 
latter is so abundantly supplied for the rice crop that it 
be.ir* a loss of fifty inches lightly On the other hand, in 
the regions termed the dry tones in India, where the mean 
rainfall ranges betwreen fifteen inches and thirty inches, a 
deficiency of so per cent is usually a serious matter, more 
espn lallji if it accompanies more irregular distribution than 
^ NO. 1827, VOL. 71] 


usual unsulted to th« etivde crop*. Local itaowtadf* of 
the agricultural and ecoflocnic oOodUlaii* 1* banc* m tbo 
greatest importance in eatimating the probabi* eihot of f 
^ven variation of rainfall in any area. Mr. Mutchlaiu 1 
have every reason to auppoee, poaaeaa s i each fcaowtedge for 
South Africa, and hence I attach the highest valus to hi* 
information on such matters. 

The evidence I have collected, a email portion of wbleil 
was given In my oddresa, appeore to me to have eatabUilied 
that during the period 1895-190S there was a morhed 
tendency to more or lees continuous deficiency of ratnfaU 
over the Indo-oceanic area, most pronounced In dry inland 
districts, and which in India intensified into severe droughta 
in the year* 1896, 1899, and 1901, diminishing die crop 
returns over large areas to surii an extent that it waa 
necessary to resort to famine relief on a large scale during 
Ihe twelve month* succeeding each period of crop failure. 

I was unable to make a* precise statements for either 
Apstralia or South Africa, but the scanty facts and inform- 
ntion at my disposal appeared to justify the statement that 
these areas were similarty affected. I alto pointed out that 
this period stood in marked contrast to a preceding period 
of three years, 1891-4, when the precipitation was appaiiently 
In general excess over the same large area. 

I give in Ihe following table a comparison between the 
rainfall vanalinns of India, and the area of spring, 
summer, and autumn rains in South Africa, which, go far 
as 1 can judge, is mainly dependent on Ihe Indian Ocean 
supplies of aqueous vapour I give, in the absence of the 
number of stations for each area, the arithmetic mean* of 
the second and third horlsontal rows of figures in Mr. 
Sutton’s summary of his data .— 


I PsriodofgsnsnJ drfefaney of nJp 


Yssr 

189a 

1893 

1894 .. 


Pucentsis TariMlon 


Igi 


1899 

1900 

1901 

1902 


+ 3 

+ 7 


These figures show that the eastern half of South Afrira 
had heavier rain than usual during the same period (1893-4) 
as India, that it was steadilv in defeil during the firat 
five years of the period of persistent deficiency of rain in 
India, and was especially deficient in the years 1897 and 
1899, the former being the year and rainfall season following 
the first severe drought year of the period in India, and the 
latter the same year as that of the greatest drought experl- 
enred in India during the past 100 years at least. The 
parallelism between the two sets of fibres is, indeed, more 
eoniplete than I anticipated, and hence I ronsider not only 
that Mr. Sutton’s conclusion to the effect that ’’ there it 
nothing to justify the statement that South Africa hoe 
been under the same influence as that which set up th* 
prolonged drought in Australia and the dry years in India ’’ 
is neither in accordance with what I hold to be the general 
meteorologii al londltlons and relations of the whole Indo- 
oceanic area nor even with the data which Mr. Sutton 
fumishe*. The probability, so far aa I can judge, ia at 
leaat twenty to one that there it aome relation such aa 1 
have suggested. 'The chief object of my address was, I 
may add, to urge the neressity for the coordination and Inter- 
comparison of the meteoroiogical observations of the whole 
Indo-oceanic area and their discussion ns a svhole by an 
effident scientific staff in Ixindon. The question at Issue 
between Mr Sutton and myself, for example, could be 
authoritatively settled by such an Investigating office. 

In conclusion, I hope that my remarks may not be Inter¬ 
preted as in any way depreciating the value of Mr. Sutton’s 
work in collecting and discussing as a whole the rainfall 
data of South Africa, and in utilising the data to obtain 
normal means for purposes of compartMn. His work will, 
I am confident, be appreciated by ail interested in African 
meteorology from any point of view John Euot. 

Bon Porto, Cavalaire, Var, France. 
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Althovok to the eveiuttooiit it mutt Mcemnljr eppear 
nMra tbafi probable that at aome tune or other non living 
matter hac ejr evolution acquired the proprrtiw of life and 
to him the only oueetion la as to how thn has rome about 
^ for all that he has been in the habit of admitting that 
the complete failure of all experiment in this direction makes 
the negative evidence very strong indeed My present object 
IS to suggest that the negative evidence so far from being 
strong is so weak that perhaps it can hardly be said to 
exist 

In the experimenu the first step has always been and so 
fir as one can see must always be to destroy all existing 
life and all existing germs of life Suppose the agwit to 
be heat How doM me experimenter know that the very 
means he employs to destroy in living matter the property 
of life are not equally efliiarious in destroying the peculiar 
property or proj^ties of matter that is just on the point 
of transmutation? hor all that wo certainly know to the 
lontrary dead matter may be changing into livine every 
day in every pool eepetially every warm pool on the face 
of the earth If so the difference between the last state 
of the non livuig and the first state of the living must by 
the evolutionist s hypothesis be extremely small and it is 
probable—to my mind moat probable—that bom would be 
similarly affectM by an unusual degree of heat or what 
eier other agent is calculated to destroy life the precaution 
eliminating life and its potentiality at one stroke But me 
value of me negative evidence is precisely in inverse pro 
portion to mis probability If me probability is thought 
great me negative evidenos will necessarily be thought 
small 1 eubmit that the probability is veiy great indeed 
and consequently that we are pretty much in me same post 
tion as to the possible evolution of life from non living 
matter as we sliMld have been if no experiments had been 
made Certainly m far as the logK of me matter is con 
erned there is no need yet to consider the hypothesis of 
life having been imported here from another planet 

Birmingham October 35 Gboroi Hookiiam 


struck her that the noise was like a cat s jump from a 
height Procuring light she found the cat standing by the 
door She then saw that the curtains where folded on the 
bed had been a little duturbed put in her hand and found 
three soft worm kittens They were immediately put into 
a basket wim flannel and set by the kitchen fire but as 
toon as the lady had Mne downstairs she met the cat with 
1 kitten in her mouth on her way back to the bedrooii 
Why did she select that room^ She was not petted by the 
lady nor friendly to her The housemaid was safe busy 
aaiting at table 

Debarred from this resource she hid the kittens again 
while the family were at dinner and apparently felt so sure 
that they were safe that she went -ind sat by the kitchen 
" awaiting the usual scraps Of ourse a search was 

_de in all likely hiding ptaos and corners frequentel by 

the young people who were very fond of this rat and 
thought me was fond of them A piteous faint squealing 
betrayed the poor little creitures on the floor behind the 
largest folios in the library Ihe space above the books 
was so small that it is difficult to think how the rit got in 
with a kitten in her mouth or even without it Ihin was 
me one room into which the h usemaid seldn n came 
especially in the evening as the master sat there He did 
not pet the cat at my time and she took no noti e of him 

But mough securely hidden the kittens could h irdlv have 
lived in mat cold place their mother seemed to have iver 
looked their need of warmth After this failure she sub 
initted to have them kept in the basket in the kit hen 
Y \ 


Flab passes and Fish ponds 
In your issue of August 18 in an article dealing with 
fish passes and fish ponds the following statement is 
made — 

Much of me information as to the lonstruction of 
ponds and their inlets and overflows is of course ancient 
and con be found in such books is the History of Howie 
toun (by the late Sir James Ramsay (■ bson Maitland 


Thinking Cats 

I HAVE known three cats which behaved as if mey mought 
(he first a larn sleek tabby belonged to a private family 
living in me City Between 1846 and 1858 the owner 
Mr 1 S was suransed by his manservant coming to his 
office at the back of the house in business hours and asking 

Did you nng sir^ No I have not been into the 
house ' was his answer I his occurred repeatedly At 
last the man watched and observed that the family being 
in other rooms me dining room bell rang and when he 
answered it the cat ran out of the door He then purposely 
shut her into the room A leather easy chair was so placed 
that by getting on me seat and then standing on the 
arm she could reach the knob with her front paw and she 
continued to practise this accomplishment as often as she 
was shut up in me room 

1 he second cat also a large tabby lived at Blackheam 
Her master often sat up late writing The cook a ‘ good 
old servant also now and then sat late sewing or read 
ng in the kitchen One night after twelve Mr H h 
was Interrupted by die cat running Into the library (the door 
being open) mewing and clawing him then running 
towards the door and repeating these acts He got up 
and fallowed the cat which now ran into the kitchen Ihe 
^k was sitting atleep close to me fender a piece of coal 
hod fallen on her drM afid it was burning No harm 
hoMened. thanks to me cat 

The mird waa a v*ry small slight cat white and tabby 
a good mouser and bird catcher and not at alt afraid of 
a rat On one occasion me servant exasperated by the 
trouble caused by the cat s selection of a birthplace for 
kittens drowned them all for which she was duly rebuked 
The next family arrived In a suitable corner but when two 
M three days old disappeared as well as meir momer 
As the eat was never allowed to go upctoira it was supposed 
that like another cat once before she had made a lair in i 
the garden where she spent moet of her time At dusk the 
mistress of the house went up to dress for dinner As soon 
a* she entered her room the heard something fall and it I 
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The above statement may easily cause the incorrect in 
ference that the information in Sir James Rimsay Gibson 
Maitland s work is now obsolete Berhaps you may care to 
make it known that this is of course not the case although 
no doubt wim lapse of time improvements and mod fications 
are introduced Howixtoi n Fishrry Co 

Howietoun Fishery Stirling N B October 34 

Avsrags Nnmber of Kinsfolk in each Degree 

1 THANK Dr Gallon for his explanation (p 6a6) which 
only shows how easy it is to make mistakes in ih ngs which 
appear perfectly trivial The d screpancy can be accounted 
for however more simply still by the fart that families 
containing boys only have to be left out of account and 
therefore m the families which contain at iroit «n< gtrl 
there are on an average more girls than boys altocrether 
( H Brtan 


Misuse of Words and Phrasss 

It is quite true -is Mr Basset sa>s that in English 
considerable care is often recjuired in the arrangement of 
1 sentence so is to avoid ambiguity but he seems to go 
too far when he says that brevity ought itwayi to be 
aimed at Too much brevity will often as we are warned 
by Horace lead to obscurity brevu ea laboro 
(Mcurui fio and the absence of inflections ind genders 
renders it impossible to write Fnglish in the Irief epigram 
n atlc style ttiat is common in I atm 
To Mr Basset ■ rules the following ma> be tdvantage 
ously added that new words of foreign origin should not 
be employed when I nglish words will suit the purpose as 
well or Mtter For instance autotomic and anautotomte 
as a|>plied to curves ire objectionable because self euUtmg 
and non self cutting express precisely the same ideas in 
simpler and more familiar wonts I am at a loss to know 
on wbat ground Mr Basset objects to the phrise non 
singular cubic curve does he think the epithet is un 
couth or inelegant or inaccurate ♦ 

October 31 IBS 
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FJOODS IS THE MISSISSIPPI 

W E have on previous occasions directed attention 
to the reJxirtB issued by the Department of 
Amculture of the United States and to the valuable 
information they affmxl to the officers engaged in the 
^lifferent departments We have now brnn favoured 
with a copy of i report issued by the Weather Bureau 



on the floods in the Mississippi watershed in the spring 
of iQoj nhich gives nn interesting and dotiiled 
account of the most disnstruus floods m this distr t of 
which there is any record 

rhese floods nre des ribtd as msrkiiiL i new epreh 
in the econom c history of the country When presuus 
floods occurred they rm harmlessly over unbroken 
forests ind bottoms tenanted only 
by the beasts of the field except 
over 1 limitid area where there 
were small farms tenanted b) 

French colonists The floods t f 
iqos descended upon fertile and 
highly cultivated mids and upoi 
rich valleys filled to overflowinf., 
with vast industries devoted with 
never ceasing ener^ to the fulfil 
tnent of the insitiablc demands < f 
commerce 1 he resulting ruin and 
desolation were beyond descrip 
tion Along the lower Mississippi 
6Sao square miles of country wen 
inundated In Kansas City five 
-square miles of temtory were over 
flowed, large portions of the manu 
facturing towns of Venice and 
Madison were flooded to a con 
sidcrable depth more than 3000 
square miles of temtory one half of 
which was under cultivation were 
overflowed and the crops mined 

The towns of Armourdale Argentine and Harlem 
were covered from 8 feet to la feet with w ater and had 
to be abandoned Twenty thousand people in this 
district were made homeless All public utilities were 
put out of service sixteen out of seventeen bribes 
over the river Kaw were washed away The 
* ^ Flood! of the Spnog of m in tho M M 

H C r»nli«ifold (Wnb ngion Wtnilur Bom 
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Missouri and Kansas remained no nven» bUt 

became merged into an inland sea ^en tha 
subsided there was revealed a condition of genenl ntuo 
and desolation Holes had been gouged m the ttfoets 
some 30 feet deep, railroad tra«s had been tdrA M 
pieces an oil tank 50 feet m diameter and 30 feet iutt 
made of iron plates had been tom from its foundati^ 
and tossed alxiut hke a frail shanty freirtC cafa 
had been broken up ana earned 
away down the nver, heavy leo>> 
motive engines had been roUed 
over ind were discovered lying ui 
mud banks and mud from a feet 
to 4 feet deep covered everything 
An ipproximate estimate of the kws 
in this district was put at 3! million 
pounds In the vicinitv of Kansas 
City the losses weie placed at u^ 
wards of three million pounds 
while the value of the bridges 
destroyed was more, than 150 ooof 
In previous floods the tosses have 
fallen principally on the agti* 
Lultunl districts but this time the 
loss to the farmers was less than 
one third of the total and about the 
same proportion was borne by the 
r iilroads 

But great as the losses were they 
would have been fir greater but 
for the property saved owing to 
timely warnings issued by the 
Weather Bureau Owing to the 
isnissa Fnuic 0 cireful records kept of previous 
floods the depirtmint was enabled 
to forecast the time at which the 
flow would r ich the vinous towns situated on the 
river and the height to which it would probably rue 
and so could send out timely warnings In the lower 
district I lone the value of the property saved by re 
moval to ^aces of sifety was estimatra at 5 million 
pounds The forecasts is to the probible height of 
the flood wer issued in the higher districts at least 
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four days in advance and in the lower part at New 
Orleans twenty eight days in advance By these 
warnings the people were kept well informed of what 
they might expect in the way of high water The 
work of the River and Flood Service in fumishvig 
information regarding this flood was complete dnd 
satisfactory the use of the Post Office telegraph 
and telephone lines and the daily Press and wim uie 
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cooperation of the varioue railway companiee, every 
intdfigent pereoo in the dietrict was made aware of 
the impiamog danger in ample time to make such 
pteparations as thqr were able. 

The floods of 1903 owed their inception to a series 
of heavy rainfalls caused by a succession of storms 
of the south-western type, the best rain-produdng 
quarter, coming mi the top of the water derived 
from the meldng of the snow on the mountains in the 
upper reaches. 

In the February flood in the lower Mississippi the 
water rose in one long swell from Cairo to the Gulf of 
Mexico from 17-5 feet on the gauge on January a8, 
passing the danger point of 45 feet thirty-nine davs 
later, and 50^ feet, or 5} feet above the top of the 
banks, e^ht days afterwards. It remained stovc the 
danger line for another twelve days, and then began 
to fall. It will thus be seen that the water in the 
river during the flood rose 33 feet 

Although excessive rainfall was the original cause 
of these floods, the effect was greatly increased by 
works t^t had been carried out tor the improvement 
of the river and for providing means of inland trans¬ 
port, necessitating the frequent crossing of the river by 
railway bridges. Formerly a certain amount of relief 
to the floods was afforded liy the water flowing through 
the numerous crevasses or breaches of the banks that 
occurred, but during recent years the banks have been 
systematically raised and strengthened. For example, 
in the St. Francis system the levees have been extended 
and raised a feet over a length of 173 miles, and the 
area originally subject to being submerged reduced 
4000 square miles. The same operations have been 
rarried on in other districts, so that the flooded area 
which previous to 1897 extended over 30,000 square 
miles in 1903 barely reached 7000 square miles. The 
fight against this flood was also the most extensive 
and persistent ever attempted in the history of levee 
en^neering When a breach was likely to occur all 
the help and material available was concentrated at 
the point of greatest weakness. At one place a force 
of more than 1000 men was employed both day and 
night, in spite of which the bank gave way for more 
than a mile. 

At another part of the river, about 36 miles below 
New Orleans, a crevasse occurred at a place where 
the river is iso feet deep. The bank was all washed 
away, and where it formerly stood a hole was scoured 
out 60 feet deep. Owing to the precautions taken, 
due to the warnings of the Weather Bureau, provision 
had been made to meet such a catastrophe, and work¬ 
men were at once concentrated on the spot, and train¬ 
loads of material which had been provided in readi¬ 
ness for such an emergency were brought to the place. 
By this means the breach was successfully closed, and 
the flooding of some of the finest sugar plantations in 
Louisiana averted. 

Other causes that contributed to the greater rise of 
the flood were the numerous railway bilges that had 
been carried across the river without leaving sufficient 
waterway for floods. In one place, where the natural 
width of the river is goo feet, the waterway had bwn 
contracted to 400 feet by a railway bridge, the velocity 
of the water through which rose to twelve miles an 
hour. 

Encroachments by reclamation have also materially 
interfered with the free flow of the river, the original 
width of the channel in some places having been re¬ 
duced one-Wf. ♦ 

report of these floods contains numerous illus¬ 
trations whidi give a very graphic idea of the ruin 
caused in the flooded areas, and also of the works 
carried on In repairing the levees. There is also a 
map of the watershed of the Mtsaissippi and of the 
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flooded areas, and of the rainfall in the different 
districts. 

Two other volumes issued by the Geological Depart¬ 
ment relate to the floods of the river Passaic in 1903 
and 1903, when the loss to the inhabitants of the 
district was estimated for the two floods at about 3 
million pounds. These two volumes also contain 
numerous very telling illustrations of the flooded areas 
and of the damage done to houses and factories ‘ 


WHAT IS BRANDY? 


*^“1118 question, which a few months ago greatly 
■» exercised analytical chemists in this country in 
consequence of the action of certain local authorities 
under the Sale of Food and Drugs Acts, has recently 
engagiri the attention of the Te^nical Committee of 
CEnology, instituted by the French Minister of Com¬ 
merce decree of March 22, 1904, and the committee 
have aciopted the conclusions of M. Roeques, the re¬ 
porter of the subcommittee charged with the consider¬ 
ation of the matter, whose report is published in extenw 
in the Momteur Officiel du Commerce of June 30. In 
view of the importance of the subject, it may be de- 
sirable to give a short summary of the facts and argu¬ 
ments which led the technical committee to adopt the 
conclusions of the special subcommittee. 

In the first place the committee, for reasons which 
it is unnecessary to explain, object to the term 
coeffictent of mpurtUes, hitherto employed by French 
chemists, in conformity with a decree of the Minister 
of Commerce of May 26, 1903, to designate the aggre¬ 
gate proportion of the substances other than ethylic 
alcc^ol in brandy, and prefer to denote it by the term 
coeMcient non-alcohol, or more simply non-alcohol, by 
which IS to be understood the sum of the different 
volatile substances, other than ethylic alcohol, ex¬ 
press^ in grams per hectolitre of absolute alcohol 
These substances are the acids, aldehydes, ethers, the 
alcohols higher in the honwlogous series than ethyl 
alcohol, and the furfurol. 

The causes which influence this coefficient arc many, 
but in the main they may be said to depend upon 
(i) the nature of the wine, (a) the method of distil¬ 
lation, and (3) age. 

As regards the first cause, it is found that the pro¬ 
portion, as well as the character, of the volatile matters 
vary according to the origin of the wine, the conditions 
under which its fermentation has been effected, the 
manner in which it has been kept, 4 c. The proportiM 
of acids and ethers is considerably augmented if the 
wine becomes sour, and, speaking generally, the pro¬ 
portion of aldehydes is higher in white than in red 

But it is mainly in the method of distillation that we 
are to seek for the cause of the wide variations in t^ 
coefficient. T^is is readily understood if we examjne 
the manner in which the varwu-. substances, which 
together constitute non-alcohol, behave during distil¬ 
lation. It is known that these substances pass over 
in very different proportion in the course of the distil¬ 
lation. Thus the aldehyde and the more volatile ethers 
are found mainly in the first runnings {prodmts de 
me), whereas the taillings (produits de queue) contain 
in largest quantity the higher alcohols and the furfurol. 

The separation of these various products—the pro- 
duits de tSte, the alcohol itself (de coeur), and the 

e duffs de queue—is effected in a manner more or 
1 complete, depending upon the apparatus employed. 
In the larger distilleries this apparatus it of a very 
high order of perfection. But without further labour- 
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iitfiT thu point it » obvious that the aggregate amount 
and relative proportion of these products must depend 
verr largely upon the means made use of and hence 
perfectly genuine brandies must necessarily show wide 
differences in the coefficient non-alcohol 

In addition it must be remembered that in the m tnu 
facture of brandy from wines of repute the elimi iition 
of the substmres constituting non alcohol must be 
made with the greatest ciriumspertion since it is 
upon their bouc^uet that the vslue of these brand es 
depends and this bouquet rt sides wholly in the noit 
alcohol 

On the other hand if the brandv is being made from 
damaged wine the rectification must be most ctrcfully 
conducted and may have to be pushed to a point th it 
the alc( hoi is obta ned almost pur that is to say 
almost free from non alcohol 

As rej,ards the influence of age it is observed that 
in those brand s whi h are found to improve on keep 
int, there is n inertase in non alcohol due (i) to the 
formation of products t f oxidat on (icids and aide 
hydes) and (a) to concentralion due to a loss of alcohol 
and water 

Brandies may be classified in the following, 
manner — 

(i) The brandies of the two ( hnrentes which are 
habitually designated by the name of Cognac 

a The brandies of Armat,nac 

The brandies de vm du Midi and of Algeni 
(trois SIX de Montpellier &c ) 

U) Marc brandies 

Tnc brandies of the Charentes ire obtained by 
distillation of the wines of the district md as the 
reputation of these brandies depends upon their 
bouquet they are submitted to a slight ratification 
onty in order to preserve that bouquet 
The same may be said of the Arm i4,nac brandies 
As to brandies made m other viticulUiral regions 
and in particular in the middle of France their nature 
IS much more vanable These brandies require to ^ 
rectified in a manner more or less complete depend 
ing upon the nature of the wine or of tne marc from 
which they are derived and varying too with the 
quality of the brandy it is desired to produce Certiin 
wines require in fact to be most carefully rectified in 
order to produce merchantable brandy Marc brandy 
IS made in all viticultural regions and that of 
Burgundy enjoys a special reputat on 
As regards the value of the coefficient in different 
brandies it is found that in those of Charentc and 
Armagnac the coefficient is veiy high Thus as 
minima a brandy of Clunis (1^9 good but not 
^aranteed) gave 259 fGirard and Cuniasse) A 
Cognac of 189a gave (Roeques) As maxima may 
be cited a Bois brandy of 1817 which gave 1174 
(Lusson) This last number is excepbonally high It 
may be said that ordinanly the value of the coeffic ent 
in Cognacs and fine champagne ranges between 275 
and 450 

But tittle analytical evidence has been published re 
specting the Armagnac brandies but such as it is 
It indicates that the coefficients in their case arc. less 
than are generally found in Cognacs 
The bra id es obtained from the wines of the Midi 
and Algeria show much wider variations ranging from 
as to 500 

Marc brandies have almost invariably a high 
coefficienf The numbers range from 555 to 1487 and 
It IS interesting to note that die aldehydes frrauently 
form a large proportion of the whole Thus a 
Burgundy marc brandy was found to contain as much 
as 519 of aldehyde and one from the Midi as high as 
730 of aldehyde 
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I he question whether it is possible to fix munffluin 
and maximum limits to this coefficient naturally re* 
ceived much consideration from the committee The 
fixation of these presenu a certain interest and 
from two different points of view The fixatitm m a 
minimtim limit has Interest for the analyst as gatauM 
him in his inference as to the genuineness of the bianw 
or IS to the amount of silent spirit with whidi ft 
may have been mixed The fixation of a mamfMtmt 
limit h-is an interest from the hygienic pouit of view 
since It may become necessary 11 regulations are to bd 
established in this sense 

The committee however are unable to recommend 
that any such limiti. should be fixed owing mainly to 
the extremely vansblc character of brandy Even m 
the case of brandies f a definite character as for 
example Cognac the non alcohol coefficient is not the 
only element of value and any conclusions as to 
character cannot be based solely upon it Regard must 
be had to the proportions of the different volatile sub* 
stances and their relations among themselves Expert 
tasting (digustatton) must be considered as an indu 
pcnsible complement of chemical analysis 

The hygienic point of view involving the fixation 
of a maximum value for the non alcohol coefficient 
was brought to the notice of the International Congress 
of Chemistry in Pans in 1900 but the problem as then 
stated received no definite solution To base con* 
elusions on the value of the coefficient alone with no 
regard to the factors which it compnses seems 
illogical For example the acids and in particular 
acetic acid frequently make up a large proportion of 
this value but t cannot be contended that these sub* 
stances at least in the proportion m which they are 
present in brindy have any detrimental influence 
Far more important are the aldehydes ethers the 
higher alcohols and furfural 

As regards the higher alcohols the attei^ has been 
made to establish a higher limit Thus in Belmum by 
a Royal decree of December 31 1902 the sale is wo* 
hibited spirituous liquors containing more man 
I gram of the higher alcohols and essences per litre 
of absolute alcohol when these liquors have an akohohe 
content higher than 90” and 3 jpams when the 
alcoholic richness does not exceed 90” 

The committee remark that the effect of this regula¬ 
tion would be to exclude some of the most famous and 
notably the oldest brandies of the Charente many of 
which exceed the maximum Belgian limit which ex* 
I pressed as a non alcohol coefficient is 300 Thus — 


Bws Brandy 1817 (Lnsaon) 

Samtonge Cases 1896 (LuSson) 
Geonsac or de Fesson, 1893 (Loiaon) 
Clanis 1875 (Lnsaon) 

Cognac 1873 (Roeques) 


From the hygienic point of view the ethers furfural 
and especially the aldehydes are undoubtedly of much 
greater importance than the higher alcohols smee 
admittedly the action of these substances on dw 
organism is far more deleterious than that of the higher 
alcohols From this point of view the attention of 
hygienists should be directed to the Marc brandiea 
which as already stated frequently contam consider* 
able quantities of ald^ydes 
ISieresbng and no doubt valuable as the report is 
It IS hardly calculated to facilitate the work of the un¬ 
fortunate public analysts who may be called upon to 
express an opinion as to the genuineness of a sample 
of brandy The question What is brandy? analyticaUy 
speaking still awaits solution 
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- . ^ ^tory, Wrillngton in tho N.Ig.ri Hills «n fg^ttve fall of 

SruxiNo at St Gcorga’a Hoapital Madical School on f'*t « wnployed to work a turbine and altrrnatora, 
Pnday laat Lord Kelvin ramarked —^The modern medical Kan'^'tiOR about loou horee power at 1 pressure of ^ooo 
man muat be a acientific man and what is more he must *“!*■ As to imitation the amount of land irriKated in 
be a pbOoaopber The fundamental studies of medicine are *>■>*'*•> India Is about 44 million acres Of these 17 million 
of a strictly materialistic kind but they belong to a different by canals 8 million from tanks and iq million 

world from the world which constitutes their mam subject “n** ®'ber sounes In k ntiusion the president 

—the world of life Let It not be imagined that any hocus tvmatked that although muih his been done far more yet 
pocus of electricity or Viscoua fluids will make a living to be done—m opening up the lounlry in the pre 

cell Splendid and interesting work has recently been done ''•“"‘■“n “f famines in the regulation of the w iter supply 
in what was formerly called organic rhemistrj a great "* tnstallation of works and factories m the tr insmission 
French chemist taking the lead Ihis is not the occasion *”’*'*' generated by the hill falls to those centres where 

for a lecture on the borderland between whit is called bo profitably utilised and in the general development 

organic and what is called inorganic but it is interesting '**' resources of the hmpire 
!" belonging to the general class of i,„ three articles m the October number of the 


foodstuffs such .. a c tne general class of i,« three articles in the October number of the / wlogut 

''a exclusively with local bird faunas n miel, those of 

J|J2^ Vt ^ nor a““L a ‘"t“''oedshtre Donegal and Jerse, Ihe ciplure of . white 

iTrf^s^f the .i!lvmmds be dasrted by the bedted dolphm (Lag.norMu, alb.r strn) off \berdeen 
imagtaliigt of the daily newspapers that because Berthelot n recorded 
and othera have thus mada foodstuffs they can make living 

things or that there IS any prospect of a process being found director (Captain S S 1 lowei) of the ( ua 7oo 

in any laboratory for making a living thing whether the *' Gardens C iiro has set t us a copy of a list of rare 

minutest germ of bacteriology or anything smaller or “'“"’‘•s recently received from the Sudan among which 
greater There is an absolute distinction between crystals '’ef*™"'® "tty be made to a female of the Niam mam rare 
and cells Anything that crystallises may be made by the **** chimpinsee (inthropoptihteus troglodytes schroem 
chemist Nothing approaching to the cell of a living 

Oamuarus otherwise the freshwater shrimp (a name 
cminff •nv.ecicrec h “”*‘*“'*’1' intricate and thorough which by the way appears to be omitted from the text) 

iSy^nf!^» d^K .“"w Of “>e f ff f> f 

th! •" both Memoirs Miss M Cussans the author seems to have 

nr^rt^ttr^eel r ■* ‘""i "" footed her «.bject in the same thorough manner Which ha. 

iT^lf beyond the 7**15 of dead This been the rule m the earlier issues of this excellent series 

vastlTuv^S^t Iwn '“boratory and the lour plates although diagrammatic are all that 

bevo^ iMn demh of *** "f electricity— can be desired from the point of view of the student 

oeyofid It in depth of scientific significance and m human 

interest fm greater bulk of jiarts i and 11 of vol xxv of Notes 

Me M M r...^ u L *e Leyden Museum is taken up by an artiile on the 

met,Llr...T assistant m the beetles of the family Pausside bv Mr V \Vasmann 1hese 

ato!7^ ^^**^"'"*’ Notional Physical Labor beetles which are now defimtely known to live in com 

^ panionship with ants are regarded by the author as the 

Bv permission of Hii Majesty the King the Sanitary '"‘eresting of xll living creatures since they show 


M. u u r t™"* i^yo< 

V 1 " . J*fKOU has been cppointed assistant m the beetles of the fi 

metrologiral department of the Notional Physical Labor beetles which 

““7 ni>n.nn.h.n w.f 


Bv permission of Hii Majesty the King the Sanitary '"‘eresting of xll living creatures since they show 

Institute will henceforth be known as the Royal Sanitary better than any other group the interdependence of 


1 morphology and biology They are remarkable for the 

Am c'. D 1. V enormous sue of their anteniuc and are believed to be the 

Ccirt fr^ Nr.mh2. c i!"' * de«*ndants of pr. Tertiary C.rab.dx 

tj^rt from November 19 to December 17 inclusive under 

the auspices of the Institution of Gas Pngmeers Phb first of three lectures on the fossil vertebrates of 

A„ ... , Pgypt was delivered at University College Gower Street, 

AN exhibition of water colours photographs and other by Dr C W Andrews of the British Museum 
whe^e. of intwest betong.ng to the National Antarctic Ex at 4 30 on October n Ihis lecture was devoted to the 

wiu be opCTed at the Bruton Galleries Bond Street Proboscidea On November 7 at the same hour the 

»y by Sir aement. Markham Arsino.iherium and the Hyr. 


_ rwsjvs. t o - wuu rroDosciaea un noveniDM’ 7 at me wme nour me 

y y ir Clempnti Markham lecturer will discourse t n Arsinoitherium and the Hyra 

A SKXTCH of some of the results of the public works policy *'bile on Nocember 14 he will lake into consider 

I India dunng the last fifty vears was given at the Insti **** siremans md reptiles Tree cards of admission 

ition of Civil Engineers on luesdaj in the addiess of the **^*“''” ’’® “blamed on application to the 


in India dunng the last fifty vears was given at the Insti **** siremans md reptiles Tree cards of admission 

tution of Civil Engineers on luesdaj in the addiess of the **^*“''” ’’® “bta'n®d on application to the 

president Sir Guilford L Molesworth K C 1 L In the ^ mvwsitv C ollege 

^rse of the address it was pointed out that there are avail According to the report of the Government biologist for 
e in India millions of potential horse-power in the form 1903 the Oovernnient if the Cape of Good Hope is making 
*™'**Id 1^****^ ****" **** ‘■“"(T®'' capable of being every effort to develop the local fisheries During Ihe year 


Gonvwted Into elsctrical energy at generating stations in four h 
the hUIs, and conveyed with slight loss m effiaency to these w 
centres even at a distance where it can be utilised for doing t 
attJ^*r^ purposes A generating station has been erected private 


four large steam trawlers arrived from Cumjie two of 
these were unfortun Ctrl} wrecked but the others h ive been 
doing good work as hi\e also certain vessels belonging to 
jinvate owners A new fishmg ground much nearer to 


« the Cauven FaUs with a head of 380 feet ihe turbines Cape Town than anv of the old ones has been discovered 

ofuTihr* f*^^***^* elettncal horse power and has been the chief attraction for the new trawler:* The 

w tbe current is transmitted at a pressure of 30 000 volte report contains reprints (without the plates) of various 

a Pittance of ninet>-one miles to the Kolar goldfields memoirs by specialists on different sections of the South 

with an efficiency of neariy 80 per cent At the cordite African marine fauna 
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“ The Aoimalt of Africa ” forma the title of an article 
by Mr. Lydekker In the October Itaue of the Quarterly 
Bevirm. While admitting the African origin of the maato- 
doni, the author doea not conaider that there are aufficient 
ground* for rejecting Huzley’a theory that the bulk of the 
modern mammalian fauna of Africa came from the north. 
In an article on fatlgfue, Sir W. R. Gowera pointa out that 
the atudy it haa received haa been chiefly at the hands of 
Italiana. Ihe facta known relating to both muacular and 
brain fatigue are passed In review, and the methods of pre¬ 
vention are considered In turn. Mr. D. G. Hogarth de¬ 
scribes the palace of Knosaos, and hit account of recent 
researches is accompanied by a large plan. Two other 
articles also are of special interest to men of science—one 
lealing with the Panama Canal and maritime commerce, 
the other summarising what has been accomplished in 
Wales in the provision of higher education Referring to 
Sir Norman L^tkyer's calculation, that to place the Welsh 
universities on a footing of equal effliicncy with the best 
universities of Germany and Amerua a capital sum of four 
millions is required, the writer says it la clear that Wales 
herself cannot raise a tithe of this large sum, and emphasises 
the fact that it is to the State that Wales must took for 
the bulk of the money needed 

In a brief Bulleitn Issued by the Michigan State Agri¬ 
cultural Experiment Station (No. 318) Mr I<red Edwards 
reviews in popular language our present knowledge of soil 
bacteria in their relation to agriculture. 

Thb October number of Climate contains artules on 
malaria by Dr. Harford, the climate of Uganda and of 
Lovaleland by Mr. Cook and Mr. Fisher resjiecltvely, and 
medical articles, notes, and reviews. 

The Journal of the Royal Statistical Society for September 
(vol, ixvil., part ill) contains the second and third reports 
of the committee appointed to inquire into the production 
and consumption of meat and dairy products in the United 
Kingdom, with remarks thereon by Mr. Rew, from whiih 
It appears that we are well ahead of other European nations 
in meat consumption (iss Ib. per head as against Germany’s 
99 Ib ), but appreciably behind our Ameruan cousins (150 lb 
per head), and much less carnivorous than our Australian 
kinsmen (363 Ib. per head). Mr Ihompson contributes a 
paper on local expenditure and indebtedness in England and 
Wales, and Mr Adam a newly calculated life-table for 
Scotland 

Prof. A E. Wrioih's system of anti-typhoid inoculation, 
introduced by him in 189b, after being applied to the British 
Army In India was forbidden by an army order m con¬ 
sequence of certain objections raised Hgiiinst it During 
the South African War the inoculation of troops proceeding 
there was ofllcially sanctioned, and Prof Wright and his 
assistants injected some 100,000 men without the slightest 
mishap At the termination of the war the advisory board 
of the reorganised Army Medical Department recommended 
that the practice of anti-typhoid inoculation should be 
suspended Prof. Wright demurred to this decision, and In 
consequence Mr. Brodrick referred the inalter to the Royal 
Society, and at their suggestion a special committee of the 
Royal College of Physicians was appointed to examine and 
report This committee was composed of Dr Rose Brad¬ 
ford, Dr. Gee, Dr Howard Tooth, Prof. Simpson, and Dr. 
Caiger, and reported unanimously that, “ after careful 
scrutiny of the statistics from both oflicial and private 
sources which have bean made available, we are of opinion 
that not only is a lessened susceptibility to the disease 
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brought about as a result of the inoouiations, but the' eaig 
mortality is largely reduced. We ere further of opilitoti 
that with due care the process of inoculation la devoid 6f 
direct dang^, but that under special circumstancet there 
may possibly be some temporary increase of susceptibllhy 
to Infectioh immediately following inoculation; and it la 
therefore desirable that the preparation of the vaccine and 
the inoculations should be carrM out under specially stdlled 
supervision." In spite of this favourable verdict the 
advisory board still maintained its opposition, and Mr. 
Ainold-Forster therefore appointed another committee to 
advise him, consisting of Colonel Bruce and Dr. James 
Galloway, of the advisory board, together with Dr. C. J. 
Martin and Dr A. Macfadyen, Lister Institute, Dr. Bulloch, 
Ixmdon Hospital, Dr. Bruce Loty, Local Government Board, 
Major I-elsbman, R A.M.C., and Prof. Wright. This com¬ 
mittee hat reported unanimously " that the anti-typhoid 
Inoculation has resulted in a substantial diminutjpn In the 
incidence and case mortality from typhoid fever, and re¬ 
commend that the system introduced by Prof. Wright 
should be resumed in Ihe Army ’’ The Army Council hoe 
adopted this recommendation, and is proceeding to carry 
out inoculations and to conduct investigations, by the agency 
of Major Leisliman, on volunteers from the and Battalion 
of Royal Fusiliers now proceeding to India. 

A 11ST of fresh-water atgic, collected by Mr. A. Howtml 
in Barb.sdos, Dominica and Irimdad, and described by Mr 
G S West, appears In the Journal of Botany (October). 
Ihis contains species, some new, which are additional to 
those recorded in papers previously published by the same 
author A species of Gloeobcmuin, a green alga, is 
figured, which is distinguished by the presence of a peculiar 
opaque cruciform sonc. Biographical notes culled from Sir 
M Grant Duff’s " Notes from a Diary ’’ and other sources 
include references to Sir James Paget, Brodrick, and John 
Ball. 

The success obliiined with Para rubber in Ceylon haa led 
to the experiment.it plantation of fhn tree in other countriea. 
In India planters are wisely hesitating before they embark 
upon a venture which yields no return for five years or 
longer It is obviously the duty of the superintendents of 
experimental gardens to Investigate the possibilities, and in 
the Tennasserim t irrle, Burma, the scheme Instituted by Mr. 
Manson for developing a large Para rubber plantation at 
Mrrgui IS progressing Up to the present serious de¬ 
predations have been caused by deer and pigs which attack 
the seedlings, hut by planting out two-year-old plants it is 
hoped that this may be to a great extent obviated. The 
experiment, which was started ih 1901, will be followed 
with cunNider.able interest bv planters 

'lux anmiut report of the Royal Alfred Observatory, 
Mauritius, fur the year 1903, states that the rainfall of the 
island for the year (mean of fifty-one stations) was 68 8 inches, 
the average being 77 3 inches The greatest falls in twenty- 
four hours were 9 inches at Constance d’Arifat on April 33, 
and 8 5 inches at Britannia on January 14. The number of 
ships which visited the Island was 374, against 686 in 188a. 
From the observations contained in their logs, daily synoptic 
weather iharti were prepared and tracks of cyclones laid 
down. Photographs of the sun were taken dally when the 
weather permitted, 173 negatives were sent to the Solar 
Physics Committee During the year 117 earthquakes were 
recorded, particulars of which will be published In the annual 
volume of observations Mr Claxton states that much 
damage has been done to the library by white ants, and that 
it has been necessary to remove the books to another 
position. 
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U.S.. WMthcr Bvmu bM l«w«4 Iti nutaoroloffical 
4b>rt of ^ fSrent LakM for tho whiter of f9o3r4- 
was die cohtast winter in the lake region that hat been 
^xiierhnced since the beginniog of the Weather Bureau 
observatkmt in 1871. Preetlng temperatures commenced 
.about the mMcUe of November. The climax was reached 
In February, when the mean monthly temperature ranged 
about to* below the normal in all districts. On Lake 
Superior the ice-fields did not disappear from the eastern 
portion until the last week in May, 1904 Several interest¬ 
ing photographs are given of vessels and ferries farcing their 
way through apparently impassable masses of ice as soon 
at a thaw set in. When navigation is practicable storm 
warnings are displayed by day and night, and at almost ail 
stations a chart is issued showing the weather conditions at 
8h. a.m. daily (except Sunday); masters of vessels are 
invited to obtain these charts, or any other information In 
connection with the weather, at anv of the Weather Bureau 
offices. 

At>rx><i>ix ill. of a report upon the basin of the Upper 
Nile, with proposals for the improvement of that river by 
Sir William Garstin, contains an interesting account of the 
variations of level of Lake Victoria Nyanxa contributed by 
Captain H. G. Lyons, the director of the Survey Department 
of Efliypl- ff)’* bas a water surface of about 68,000 
square kilometres, and is situated about 1139 metres above 
sea-level. It is believed to be of shallow depth, and lies 
for the most port of the year in the region of the equatorial 
rain and cloud belt, the excess water draining of! at the 
Ripon Falls by the Victoria Nile. After reference to the 
geology and climate of the region, a brief historical sum¬ 
mary is given of the early lake levels as observed by 
travelers and others visiting or residing by it; this is 
followed by a detailed study and discussion of the various 
gauges. Some of the results obtained are as follows'— 
The annual oscillotion of the lake is from 030 metre to 
090 metre. Between 1896 and 190s there was a fall 
of 76 cm. in the average level, since followed by a 
rise of 56 cm. The epochs of high and low levels are given 
as'—1878, high level; 1880-90, falling level; 1893-9$, 
temporary high level, 1896-1903, falling level, 1903, rising 
level 

We have received from Mr. W J. Brooks, 33 Fitzroy 
Street, W., some of his patent flexible curves and a para¬ 
bolic curve. One of the former is a strip of celluloid with 
t.igs at intervals along its length; when placed on paper 
it can be bent to any desired curve, the fingers being placed 
on the tags to keep the strip in position; the strip does 
not yield under the pen. A second form (pattern B) has a 
steel strip and is self-clamping and reversible, this in¬ 
genious device maintains the steel strip in any position by 
means of stiff-hinged linkwork attached to metal tabs. The 
shape of any curve thus formed by this strip can be trans¬ 
ferred from one drawing to another, a desirable advantage 
to many workers A third and longer form (pattern C), 
also seif-clampmg and reversible, has been designed for 
such special purposes as are required by ship and boat 
builders, but it wilt have a much wider field of adaptation, 
such as, for instance, in the construction of interpolation 
curves for wave-lengths in spectroscopic work, 4c This 
pattern, which can bo obtained from one foot up to any 
length, consists of light wooden cross-bars hinged to tabs 
fixed to a steel strip. The strips slide through brass spring- 
clamps, and are thus held tight against a stout wooden 
bar running the length of the curve. Several patterns and 
aises for all the curves are obtolaabie, and they may be 
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usefully employad tor a great number of manipulations, 
such as curve drawing, transferring outlines of mouldings, 
4c. The parabbia la of celluloid and Is accurately cut, and 
its axis, focus and lotus rectum neatly engraved on It In 
addition to its use for draughtsmen, teachers of mathe¬ 
matics will find it serviceable for the study of that curve 

A NRW general theory of errors has been contributed lo 
the Proceedmgt of the American Academy of Arts and 
Sciences, xi., 3 (August), by Mr. William Edward Story, 
The author’s object has been to develop the theory in such 
a way as to avoid the usual assumptions, the legitimacy 
of which, as approximations, may be questioned. It is 
claimed that the present theory is based upon such simple 
principles as will be generally admitted to bo necessary for 
tha mathematical treatment of any theory. The funda¬ 
mental assumptions are as follows —Possible errors form a 
practically continuous sequence from a certain lower limit 
to a certain upper limit The probability that the error of 
an observation lies between x and x+dx, where dx is 
Infinitesimal, is ^(x)dx, where d(*) i* analytical function 
of X, developable by Taylor's theorem throughout the whole 
range of possible error. The probability that the error lies 
between given limits is Independent of the unit of measurr- 


Attxntion has already been directed in these columns to 
the important innovation Introduced into this country by the 
Drapers’ Company In granting a sum of looof to University 
College, London, for the furtherance of research in applied 
mathematics. No better testimony to the value of this grant 
could be adduced than is afforded by a reference to the 
pages of Nos. i and 3 of the technical series of the Drapers’ 
Comparty Research Memoirs, edited by Prof. Karl Pearson 
In the first of these Mr. E. S. Andrews discusses the stresses 
in crane and coupling hooks by means of the theory of 
elasticity, and describes experimental tests in verification of 
his theory. The present Investigation shows not only that 
the existing theory is unsatisfactory, both theoretically and 
practically, but that improvements con well be made in 
existing types of hooks by following lines laid down in the 
paper. In the second paper Mr. L. W. Alcherlcy directs 
attention to certain very serious defects in the theory of 
masonry dams. It is shown that the stresses across vertical 
sections of a dam are for more important than those across 
horixontal sections, and that in many existing dams not 
only do shearing stresses exist in the vertical sections which 
are far in excess of any considered safe by engineers, but 
considerable tensile stresses also occur, which form a serious 
source of danger. These two papers ore fitting illustrations 
of the many important practical problems now awaiting 
solution, which could be solved at a very small cost by 
the provision of further endowments for mathematical 
research. 

The third revised edition of " The Scope and Method of 
Political Economy," by Dr. J. N. Keynes, has been pub¬ 
lished by Messrs. Macmillan and Co , Ltd , at yr fxl. net 

Messrs. Routlsim-e anu Soas, Ltd , have added to their 
series of “ Country Books ’’ a profusely illustrated edition 
of Charles Kingsley’s " Glaucus, or the Wonders of the Sen- 
shore.’’ The volume is published at 3s 6 d. 

.Since the advent of the Nernst lamp, every physicist has 
recognised that it would ultimately be very serviceable for 
lantern purposes. Any lecturer interested in the matter 
may see a well designed lantern provided with Nernst fila¬ 
ments, in actual use, at Mr R W. Paul’s, High Holbom. 
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Mr H G Wills returns to the more serious s>4e of his 
work in A Modem Utopis which is being puUt^ed 
month by month in the fortnightly R$vuw As in 
Anticipations and Mankind In the Making Mr 

Uells concerns himself with sociological problems and 
pictures the probable manners and customs of society in 
a btopiu situated on a distant planet which is the natural 
outcome of continued development on modern lines 
A RaviskD edition of Mr H N Chutes Physajd 
Laboratory Minuul has been published by Messrs O C 
Heath and Co In this edition sound and light have been 
made tu follow meihonics because the author says there 
seems to be i lonkensuk of opinion among tLatherk that 
the gr ule is Ism steep than it is where these subjects 
follow iltitritity A few of the problems f the hrst 
edition have teen omitted and new ones added 
Thr first number of the JoufMol of Agrteultural Science 
edited by Messrs 1 11 Miodieton I H Wood K 

Biffen and A O Hall in lonsultatiun with other gentle 
men will be published in January next by the Cambridge 
University fress Ihe journal will publish only dehnitely 
scientific werk in agriiultural science and w 11 not include 
the results of the ordinary trials of manures and varieties 
for demonstrition or commertial purposes Papers for 
publication should be sent to Mr 1 B Wood Un versify 
Department of Agriculture t ombridge 

Tm oeventh edition of Dr J brick a Physikolische 
Icchnik enlarged and completely revised by Prof O 
Lehmann is in course of publication by Messrs F Vieweg 
and Son Brunswick Jhe first half of vol i has been 
mceived and the second half it promised shortly The 
second volume will be published in s year or two and will 
complete the work In the part before us there are tag 
pages and J003 illustrations of lecture and laboratory 
apparatus for demonstratioas and experiments in various 
branches of mechanics and physics 
A CHBAP edition (i* net) of Mr O F Chambers» 
Astronomy for General Readers has just been poUished 
by Messrs Whittaker and Co The book contains at)8 | 

pages and 134 illustrations most of which represent the 
pictoriBl efforts of bygone days As instances of the worst 
of these figures reference may be mode to bigs ag 104 
105 106 109 and IIS Before issuing this cheap edition 
an attempt should have been made to bring the text and 
the illustrations in line with the present jiosilion of astro 
nomy instead of leaving them os they were in the original 
volume 

Tub Journal of Anatomy and I hytwlogy for October 
(xvxix part 1) contains a number of valuable papers but 
of purely anatomicil interest The principal contribution 
IS by Or Huntington on the derivation and significance of 
certain supernumerary muscles of the pectoral region illuv 
trated with fourteen excellent coloured plates 
Thx new illustrated catalogue of physical apparatus just 
issued bv Messrs b F Becker md Co (Messrs W and J 
George Ltd ) Is hkelv to prove indispensable in the physnal 
laboratories of all our schools and colleges It runs to 6a8 
large pages and is strongly bound in cloth Full particulars 
are provided not only respecting the apparatus required in 
elementary and advanced physical teaching but also con 
cerning that necessary to the physicist in his research work 
All br'inches of physics are included and the instruments 

a 'lKut are explained by excellent illustrations and 
descriptiont and what is of pnme importance the 
^ and us appropriate text are close together 
^ NO 1827, VOL 71] 


OVR ASTRONOMICAL COLUMN 

AlTUmOHICAL OCCDIMNCU IN WOVWIII — 

Nov S* Oatw major SMS of ontsf niig«39 4« 

, Outer minors]^ of ooter ring* II 01 
& lih son Miiamiim of A^jol (is Pwaw) 
o I3h om Venus in eonjimetioa with Moon (Venus. 
6* 30 S) 

II 8h 3901 Minimiim of Algol (B Peijtl) 

13 sth om Juno m conjnnctioa with Moon (Juio. 

14 oh om ^Mnrn u ooojunetioa wUh Moon (Satnifl. 

. /Ji* ^Minimum of Algol (B Peisci) 

„ 161- fcport of November meteors (Leomds radiant 

15 VenM ^ Illummated portion of ditesso 83a, at Mats 

t6 I5h°^'^^us and Uianus m conjanction (Venus, 
17 sh* Sm transit of Jupiter 1 Sat III (Ganymede), 
19 11? Jngter m eonjunetion with Moon (Jupiter, 

30 loh ^a4m to iih 44n Moon occnlu f Cob 

33 $h "aM * ^ear approach of Moon to s Tkuti (mag 

34 6h*39m to 8h 34m Transit of Jupiter s Sat III 

{(UltkJtCltdt) 

as Vests in oppositwo to Sun (Vests, msg 6 5) 

Cncks s Comit 1904 b —In No 3973 of the Aatrononuscha 
Nathnchten M M Kaminsky gives a further ephemeris to 
Fncke s comet which he has corrected in sccordsnce wim 
Ihe observation made at Heidelberg on September 11 1 ho 

ephemens gives the daily positions of the comet from 
October 14 to Devember $ and the following is 
therefrom — 

Sfkeman* ok (U T Berlin) 

tjoa , **”* ^ ' 

Nov 3 


*3 10 34 

*3 « 3 

ea S> 37 

es 43 19 

ea 33 II 

33 34 17 +19 35 

+ 18 33 


+34 9 
+33 31 
■133 39 

+*> 33 


o 1510 
01434 
01335 
01343 


97380 

97305 

97337 
9 7«7* 


33 IS 34 
33 7 5 
31 S8 49 


■fl7 39 0«840 9700B 

■f 16 34 o 0730 9 6978 

The accompanying chart shows approximately the 
apjiarent jiath of the comet through the constellation 
Pegasus into bquuelus from now until December 5 
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fif ing ' the appeuvnce ol m vigoroui lun-i^ from Key 19 
to JuM 36, 1^1 

Herr Nippoidt queetlone the adviMbiUty of latrodvcing 
■tetteticoi grodatioiie of the magnetic dleturbancee and con* 
tenda (hat the magnetic effect at any one place or at a 
number of placet m approxtmately the tame latitude u 
powuMy not a meaaure of the aoiar cauie That le to any 
«n initnitnent near the polee might regiiter a great” 
when the Potadam or Stonyhurat recordera only reg»tered 
a small ” dtaturbance Conaequendy he would urge that 
when the magnetograph trace ahowa anv marked diver 
gence from the normal one might conaider that a diaturbante 
had taken place ami he ahowa by a reproduction of the 

honaontal intenaity ” curve obtemed at Potadam on 
Miy 30-31 1901 thait a diaturbance did take place during 
the time that the apot which Father Cortie especially dis 
cusaed woe on the aun 

I inally he conflrma M Dealandres’a opmioo that in the 
future the aoiar obaervationa ahould be continuous <nd 
thereby become more strictly comparable with the magnetu 
reiorda 

Ihb Third Band or tub Air Sibctruu —In No 16 (1904) 
of the Compti a rendas MM H Deslandres and A Kann ipell 
publish the lesulti of a study of the third air bind which 
occurs m the more refrangible part 
of the ultra violet end of the spec 
trum (X 3000 to X aooo) under a large 
dispersion 

the apparatus used consitted of a 
capitlarv vacuum tube itoaed with a 
plate of quarts under a pressure of 
jess than 1 mm of meriury and i 
spectrograph containing two calcite 
prisms of 60® and two quartz lenses 
c f 13 metres focal length I he 
latter produced a dispersion whuh 
in the neightx urhood of N-4a 189 
(X 2)7(1 gave a separation of 
o 003 mm for i difference of o (6 N 

The wave lengths of the hms Hire 
obtained by referenie to t spectrum 
of iron using Kaiser s fundamentil 1 
values for the wave lengths of the 
latter and the authors state that m j 
the indicidual vilues obtained for N 
the first SIX figures are < rreit 

In the results it is seen Ih it 
although the lines of the band m iv 
be separated into four senes of 
doublets according to Deslandnss 
Iiw so that the diflerenci of wave 
lengths in each senes advances in 
arithmetical progression vet the 
variations from the ccinputed values 
are greater than may be iccounted ‘ 

for by errors of measurement and 
what IS more remarkable the sign 

of these variations for senes i and 11 is opp s te to Ih it 
obtained for senes iii ind iv 


PRE.GIACIAL TOPOGRAPHY^ 

'T'Hb beautifully illustrated memoir by Messrs Wright 
and Muff recently issued by the Royal Dublin Society 
directs attention to an ancient rock platform on which 
Glacial deposits were laid down in southern Ireland ihe 
importance of such observations is clear when we consider 
the possibility of the preservation of a pre Glacial and 
perhaps Pliocene fauna in favoured locilities beneath 
the dnft At Courtmaesherry Bay for example south 
west of Cork Harbour a well marked rock shelf ocnirs 
about s feet above high water mark On this rests a 
raised beach with ferruginous sand and rows of pebbles 
succeeded by the blown sand that accumulated when the 
> ‘‘Tbg^Pn Glacial Rabsd Beach of the Soolh Coast of Inland By 
¥ ynsb* and H B MsIT Pmtrtttiivi 0/ tkt R0jmt 

DMm S 0 €t 0 t 3 > vcl X Iian II (DnUw ^vsnuty PnMV 1904 ) Fries jr 
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uplift first occurred Blacks from the adjacent clifb slipped 
dossn over the sand, and die aenes Was then preserved by 
the BouldetMilay of the Glacial epoch The wide stretch 
of coast from Carneore Point in co Wexford to Baltimore 
in the west of co Cork over which this raised platform 
has been traced affords ample opportunities for comparing 
the modem with the ancient features The authors show 
that the pre-Glacial tea worked against a cliff about 100 feet 
III height, and consequently advanced slowly leaving a 
denudra surface remarkably free from staiks and irregulari¬ 
ties Ihia surface commonly lies about 12 feet ihove the 
I modern beach Unfortunately no trace of fossils has yet 
aooeared in the old beach deposits ind the authors believe 
> that even pebbles of limestone have been removed by 
pii elating water The Boulder clav above contains the 
usual II olluscs including northern specirs 

ihe pre (ilacial beach is traced into the estuarus of the 
rivers tf southern Ireland consequintly those inlets are 
still older Sinie they have arisen from the submergence 
of river valleys Ihe river system and the submergence are 
of pn. Glacial age Ihis simple but important observation 
seems effectually to negative the views of the late Prof 
(annll Lewis and Mr James Porter (Inth Saturahit 190a 
p 153) who argued that dep s is f j^lati il dnft might 
have turned the lower portions of these rivers into their 
present north and south diiettion We are thrmn ba k 



csbsny Bay ce Cork show ng basch grsvcl i kI 
pl-tuorm and overlain 1 y Houlder clay 


then iijiin the \iew f Jukes in arcuunling fo the nurses 
of the BWckwatrr and the I ee and may see as thi drift 
IS slowh washed iw ii further and further developments 
<f the preGlaiial Upugraphy of 11 el ind We have been 
apt to issuine th it Ihe western fjirds and riis origin lied 
when the glaciers rrtreitid from them ind the lind sink 
upon the Ntlantic side ll now becomes pocsilile that the 
longues tf lie spread into preexisting mills banking out 
the lei and again admitting it in warmer I mes Messrs 
Wright ind Muff even conclude from British is well as 
Irish indications that a rt nsiderable portion <f the loast 
line f f Southern Britain s f pre gl it ml age Ihe approxi¬ 
mation over so wide an area of the sea level m pre glicial 
times to that of the present day renders it very probable 
that Ireland was already insulated before the Glai lal 
Period 

This only increases the difficulty of assuming an extinc¬ 
tion of the fauna and flora of Ireland during the maximum 
extension of the ue Many points of cheerful lontroversy 
luric behind this straightforward and descriptive paper 
Grbnvilli a J Colb 
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THE 'SALMON FISHERIES OF ENGLAND 
AND WALES.^ 

'T'HIS report, althoi^ the firet ieeued by the Board of 
AcricuJture and niheries, ie on the same Unes at the 
fWy-three previous annual reports of the Inspectors of 
Fisheries of England and Wales issued by the Board of 
Trade. It embodies the reports of the three Inspectors of 
Fi^wles of England and Wales, Messrs. Archer and Fiyer 
and Dr. Mastemian. Besides these reports there are twelve 


appendices. 

It is pleasi 


t is pleasing to learn from Mr. Archer's report that the 
■oimon and trout season of imj was on the whole a good 
one Mr. Archer refers to the long-standing difficult of 
getting accurate statistics, and has made Inquiries of the 
various boards of conservators as to the possible methods 
of obtaining them. The answers from these boards are not 
encouraging, and it is apparent that legislation is necessary 
In order to compel the recording of fish caught. 

As usual, the want of funds by the boards of con- 
seivators, and the impossibility of their carrying out their 
proper work without such funds, is discussed. The present 
niiem by which the boards derive their revenue solely 
from the net and rod licences granted annually is obviously 
inadequate, and Mr. Archer quotes a resolution adopted 
unanimously by the Wye Board of Conservators, which is 
as follows — 

“ That as the present system, by which the income of 
Fishery Boards in England and Wales depends entirely 
upon the amount realised from licences paid for nets and 
i^s, has j^v^ inadequate for the proper protection of the 
hisherlM, this Board is of opinion that legislation is urgently 
required to enable any Fishery Board, with the consent and 
Mimwt to conditions formulated by the Board of Agriculture 
and Ushenes, to assess the annual value of all the Fisheries 
in its district and to levy a rate upon each Fishery for the 
purpose of providing the Board with a sufficient income 
for the proper protection and management of the Fisheries 
in the district under its charge." 

We quote this, not because it is new. for the suggestion 
that smne form of assessment of fisheries was probably un- 
avoidable was made by the Salmon Fisheries Commission 
”1 because this move on the part 

of the Wye Board is worthy of commendation, and seems to 
us to IM a move in the right direction. Too often our Royal 
commissions make valuable reports which are pigeon¬ 
holed, and perhaps If the various boards of conservators 
pass similar resolutions to that passed by the Wye Board, 
and thus show some common agreement in the matter, it 
Will go some way towards making those in authority take 
the matter up seriously. We have heard rumours of new 
salmon legislation, and let us hope that the fananclal side 
Of the ouestion will have full consideration. 

Mr. Archer discusses fuither evidence brought forward 
by those who believe in the advantages of artificial pro¬ 
pagation of salmon to show the success of the experiments 
upon the Weser in Germany, and he shows quite clearly 
that not proven ” must still be the verdict on the question 
of their success 

We ore veiy glad to see fiom Mr. Frjer’s report that 
salmon-marklng experiments, which have now been carried 
on for some years in Scotland and Ireland and m Norway, 
have been undertaken in England The percentage of 
returns of marked salmon is not veiy high, and the more 
the experiment is extended the better chance there it of 
gathering data which will throw some light upon the 
migratory habits of the species. 

At last steps are being taken to niter the anomalous 
of the law ai to th«* Hn^llsh and Scottish ^ide^ of tho 
^Iway, as recommended by the Royal Commission on 
Tweed and Solway Fisheries, which sent in Its report eight 
years ago 

of the various local questions with 
which Mr. Fryer has had to deal, and it is in reading this 
that one sees the futility of our present fishery lawe ^lle 
inspectors or boards of conservators are corresponding with 
this manufacturer or that company or corporation as to the 
ateps to be taken to mitigate some nuisance, the seasons slip 
by and nothing is done, often because there Is Insufficient 
Asricaltar. mhI Flthedsb Anniial Report of Praotedioas 
under tlw Salmoa sod trahwMsr ftaherles At^ Ac , ^the Year ijos 
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power given under esSetii^ AMta to ealorce tboee Acte bMag 
carried out. 

Dr. Maaterman, who was appointed only Just before the 
end of the period with whidi the repmrta are required to 
deal, Mibmits a riiort but interesting mer upon Itui Malea 
and upon the method of distingulehiog m speclea of 
Salmottiche. He refers to the work eo for done upon 6ah 
scales as a meant of recording the age of fishet, and In 
thia connection we are glad to team that the eaimon acalo 
la being studied at the present time by Mr. H. W. lohnstoar 
The salmon scats is purticulariy interesting, as a ouitiber 
of ring*—roughly about thirty—immediately surrounding 
the nucleus of the scale, and occuiqrlng roughly about 
05 mm. or 06 mm., are much finwr, and are altuaM much 
rioter together, than the rings outride this area, ptrbapa 
representing the fresh-water life period of the individual. 

We notice that the gross revenue returned during 1903 
was 75041-. as against 6606I. in 190a. There were more rod 
licences Issued than tn any previous years tinea the com¬ 
mencement of the statistics, although the revenue there¬ 
from, amounting to 3»94l-i «bs not equal to that realised 
in 1^3, when it was 3386I. Revenue from nets wot alto 
slightly better than In 1903, being 39941. •* against 390$!., 
but in 1903 these licences reatii^ less than in any yaar 
since 1867, the first year of the statistics, svhen only 3851!. 
was obtained. 

Trout licences produced more in 1903 than in any prevlcua 
year. 

The report It published at His Majesty’s StatlonMy Office, 
and is obtainable from Messrs. Eyre and Spottitwoode, or 
through any bookseller, price 8d 

Frank Balfour Browhb. 


THE ANATOMY OF CORALS.‘ 

‘T'HE classification of corals based upon the structure of 
the hard or skeletal parts alone, such at has been 
used by zoologists in general since the publication of Milne- 
Edwards and Ilaime's " Illstolre Naturelle des Coralli- 
alrea " (1857-1860), is clearly not satisfactory. Some con¬ 
sideration (0 the system of the general anatomy of the soft 
tissues of the living coral polyps is clearly necessary If our 
classification it intended to indicate at all the natural group¬ 
ing of the genera and species. 

llie startling discoveries made by Moseley during the 
voyage of the Challenger, that the coral Heilopora and the 
corals of the family Stylastendie do not belong even to the 
same order as the Madrepores, was an important, if not 
the principal, stimulus to the Investigations of the anatomy 
of these zoophytes that have been published in recent years. 
Moseley himself, and his pupils Bourne, Fowler, and 
Sclater, and abroad von Heider and von Koch, contributed 
valuable memoirs on the anotomy of dllTerent species of 
Madreporaria, and slowly but without ony further startling 
effects our knowledge grew, Tlie result of these investi¬ 
gations was to confirm the belief in the close relationship 
of the Madrepores to the sea anemones, and to show that 
in the structure of the mesenteries, tentacles, and other 
organs there are differences between the genera of great 
systematic iinporunce But still our knowledge remained 
insufficient to suggest any permanent improvement on the 
Edwardsian system 

Some years ago Mr. Duerden, when stationed in the 
island of Jamaica, commenced a series of investigations- 
upon the living corals of Kingston harbour and its neigh¬ 
bourhood. He took advantage of hit opportunities for 
observing them alive on the reef and in his aquarium, ha 
was equlpp^ with a profound knowledge of the structure 
of the Actlniaria and of the modern methods of anatomical 
investigation. A series of ppers and notes marked the 
period of his residence In Jamaica; but he reserved for 
this magnificent memoir of 300 quarto pages a general and 
detailed account of his work. 

To say that the memoir it brilliant is to express on 
ralnion, but to say that it is Important Is but to state a fact. 
Zoologies who are interested in the structure of corals 
mutt refer to this memoir as a great store of flrzt-band 
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fMtt and wfaoavar attempti in the future ta ^aMlfy the 
2oantharia muM baae hie condurioni upon many of die 
details urhicfa are here for the first time 


No less than tweoty-shc species of eorals, distributed 
n r«>ng twenty genera, formed the materials of Mr. 
Dundra’s investigations, and, although the descriptions are 
not exhaustive, there is a very full and interesting account 
of the general structure of all these forms. 

llie brilliancy of the colours of many corals in the living 
<tHtr has excited the Interest and admiration of die 
ndturalists and travellers who have visited coral reefs. 
'I hrse colours appear to be due to a variety of causes In 
many cases the cavities of the polyps and the adjacent 
innals bear large numbers of the symbiotic algae called 
Znosanthellse. The colour of these cells accounts for most 
of the prevailing brown and yellow-brown tints. In some 
few insunces, such as Attrangia toUtana and Phyllangta 
amrrieana, the Zooxanthellse are nearly or wholly absent, 
jnd the polyps then are remarkably transparent and almost 
lolourless. But there are in many cases definite pigment 
cells, both in the ectoderm and endoderm, whith may odd 
to or give the only colour effect of the expanded polyps A 
third cause of colour is to be found in the boring nlamenlous 
red and bright green olgas with which many corals arc 
infested. 

The chapter dealing with the structure and arrangement 
of the tentacles is one of exceptional interest. To investi¬ 
gators in this country the tentacles have always oilered 
difficulties and uncertainries. However carefully the 



material they can obtain is preserved, it is impossible to 
prevent a great deal of retraction and shrinkage. Mr 
Duerden's careful observations, therefore, of the fully ex¬ 
panded tentacles of his living corals form a particularly 
welcome addition to our knowledge. 

The most elaborate, and perhaps we may say the most 
important, part of the author's work deals with the number 
and arrangement of the mesenteries. This is not the place 
to relate or to criticise details which are necessarily highly 
technical and somewhat intricate, but it may be siud that 
it is upon the results of this part of his investigations that 
the suggestions he has to offer for the classification of the 
order very largely depend. 

If we rega^ the Madreporaria as an order, we may 
divide it into two snborders.—(i) the Entocnemaria, (j) the 
Cyclocnemaria. In the former the mesenteries always arise 
in bilateral pairs, and beyond the protocnemic stage the 
increase takes place within one or both of the directive 
entocoeles. In the tatter the mesenteries, beyond the proto¬ 
cnemic stage, arise in Isocnemic unilateral pairs within the 
primary exocoeles. The Entocnemaria are represented only 
by the single section Perforata, the Cyclocnemaria by the 
two sections Aporosa and Fungacea. The arrangement of 
the families of the Aporosa into two groups, the Ckmmantes 
and the Fisslparantes, based upon the method of asexual re¬ 
production—by gemmation or by stomodseal fission—sup¬ 
ported as it is by Mr. Duerden’s later researches, can be 
regarded as only tentative and suggestive at present,’ but 
the facts upon which It is based are among the most interest¬ 
ing and Important of his many results. 
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It is a matter for regret, which many will share with 
the reviewer, that in the introduction to the systematic port 
of the memoir Mr. Duerden has not given us his views as 
to the rdation of the Actiniaria to the Madreporaria, a 
difficult matter upon which no one is more competent to 
express an opinion. 

There are some points m the terminology employed by 
Mr. Duerden that appear to me to be open to some objec¬ 
tion. “By universal acceptation,'' he says, “ Ccenen- 
chyme is the calcareous deposit originating from the 
ccenosarc.’’ This is most unfortunate. The word was 
introduced by Milne-Edwards and Haime to signify the 
common tissue which precedes the existence of the polyps 
and piays a considerable p.irt in their constitution In .1 
similar sense Kulliker uses the expression as the (issue that 
gives rise to the axis of the precious coral It was for the 
soft, not thc_ hard, p.irts of the “ common (issue ” (ha( the 
word was introduced But to say that by " universal 
accejstation '* the word is used for (lie calcareous deposit is 
not accurate, for the writers on Aliyonarians invaii.ibly 
use the word to signify both hard and soft parts, olher than 
the axis, which lie between the neiglibouring zooids 

Again, the use of the word " gaslro-ccvlom ’’ for the 
general bcxly-cavity of the Ccelenteratc, suggesting as it does 
a comjjromise with the old-fashioned gastro-vascuiar c.avity, 
IS to be regretted Either of the wuids '' enterocoel " or 
“ cftilenteron ” is preferable 

On the other h.jnd, the discussion (pp. 443-4) on the use 
of terms referring to the aspects of the coBlcnterate bexiv 
IS excellent The aspect of the body towards which the faces 
bearing the musculature of the two complete b1Iater.1l pairs 
of mesenteries, 1, li, are lunicd was called by Haddon the 
“sulcar'* aspect, and the opposite the “sulcuKir’’ aspect. 
This t(prminology w is idopted by Bourne in bis “ Antho/oa ’’ 
of Lankester’s “Treatise on Zoology’’ Marshall, m 
wnling upon certain Alcyonarians, had pieviously used the 
terms “ nbaxial’* and "axial’’ respei tively, and these 
terms were introduced to supersede the “ ventral ’’ and 
“ dorsal ’’ of Moselev, Kolliker, and others It is quite 
clear now from Mr Duerden’s remarks that the use of the 
newer sets of terms can lead to nothing Imt confusion 
Anything that ran be railed a “sulcus" occurs only in 
Alcyonarta and a few Zoantharia, the “ sulculus " is a 
mvth. 

But of more importance is the fart that, as shown bv 
Carlgren, the “ sulcus ” is dorsal in Cerlanthus and ventral 
in the other forms where it occurs. The axial-abaxial re¬ 
lationship, moreover, Is not constant In the Alcyonaiia 
and in the majority of Zoantharia the dorsal aspect of the 
polyp is turned towards the axis of the colony, and the 
ventral aspect away from the axis j but in Madrepora this 
arrangement is reversed. In the solitary Anthorua the use 
of the terms “ axial ’’ and “ abaxial ’’ has no meaning. 

The conclusion is then that, although they arc open to 
some objections, the use of the terms “ dorsal ’’ and 
'• ventral " for the two aspects of the bilateral anihoaoon 
must be retained. 

In conclusion, Mr. Duerden may be congratulated on the 
production of a reoily great work which marks an im¬ 
portant step forward in the history of our knowledge of the 
Cuelenterata Svdnby J. Hickson 


SEISMOLOGICAL NOTES. 

TN No. 10, vol. ix., of the Boll Sor Stmol Italiana, Or. 

Agamennone records the fact that his idea of taking 
photographs, at Intervals, from fixed points, in regions 
susjiectod of bradlseismic movements, was independently 
suggested by F. Salmoiraghi The object ia to detect slow 
or rapid ebangea of relative level in the interior of a con¬ 
tinent, where there is no such convenient datum level as 
is affeirded by the sea, and the paper ia specially devoted to 
showing that the effects of refraction, being irregular, would 
not prevent tbe detection of a bradiseismic change of relative 
level in a regular series of photographic records. 

No. X3 of the Milihetlungen of the Austrian Earthquake 
Commisaion is a paper by Prof. Lfiska on the application 
of earthquake observations to the Inveitigation of the con- 
etitution of the Interior of the earth. From a consideration 
of the observations of the Caraccas earthquake of 
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n outer ihell, each of uniform compoettion, the outer 
muit have a thickneat of not more than km. Thie 
remit would fall in with Milne’a hypothetl*, but at thie ia» 
coniidered to be Inionaiitent with the farti of aitronomy, he ' 
adopt* (be romfuiion that there i« a continuou* increaae i(L j 
the rate of propagation from the surface to the centre of 
the earth, this increase being much more_ rapid near UM 
surface than at greater depths; this condition would result 
in the wave motion being propagated along curvilinear 
paths, and give rise to a small apparent rate of propagation 
near the origin ns compared with that found at wester 
distances Ihe value of Prof Ldska’s conclusion is 
diminished by the fatt that it is based on the consideration 
of only a single earthquake, the time of origin of whuh 
1* not known bv direct observation 

In the Boll dell Accademta Guienut dt Scutiee Saturah m 
Catania of February, 1004, Prof. Rlcco returns to the con¬ 
sideration of the gravitational anomalies he has detected 
under Mount Etna, and shows that they are accompanied by 
corresponding irregularities in the couise of the lines of equal 
magnetu force Prof. Ricco merely records the fact of these 
magnetu irregularities, but the observation is important in 
. Its bearing on the explanation of the gravitational anomaly, 
which is equivalent to the removal of more than 1000 metres 
in thickness of rock, at sea level, from under the summit of 
the mountain It is inconceivable that this can be due to 
the existence of huge cavities in the earth; more probably 
the effect is due to the existence of a “ root " of the moun¬ 
tain, depressed into a denser magma, by the buoyancy of 
which the visible mountain is support^. Ihere is indepen¬ 
dent geological evidence that Mount Etna lies over a region 
of spmal subsidence, the basis of sedimentai^ rock on which 
it was heaped up having been depressed during Its form¬ 
ation, and if we suppose this depression to have caused the 
displacement of denser by less dense rock* to a considerable 
depth, we get an explanation of both gravitationat and 
magnetic anomalies. A rough calculation shows that the 
buoyancy of the downward protuberance would, on Ihe most 
favourable supposition, be inadequate to support the whole 
weight of the mountain, and it must be concluded that 
Mount Etna it not in a condition of complete isostacy, but 
partially supported by an upward force. 

In No. I of the tenth volume of the Hnlleftno of the 
Italian Seismological Scaiety Prof Urablovitr discusses the 
Vexed question of the nature of the wave motion in Ihe 
third phase of the record of a distant earthquake, 'Ihc 
ocr.ision is the series of earthquakes which originated in the 
Balkan peninsula on April 4, 1904, as registered at Ischia, 
the great waves had a period of aixiut It secxinds, and, if the 
recces of the horirontal pendula are interpreted as due to 
tilting, they indicate an^lar movements of as much as 
too seconds of arc, and this means a vertii al imivement of 
more than 2 metres, in the same earthquakes the instru¬ 
ment for recording the vertical component of the movement 
gave only negative results From this Prof Cirablovitx 
concludes that the records obtained from the horirontal 
pendula and the vasca tumiea are not due to tilling, he 
admits that there may have been a small amount of vcsrtical 
movement which the instrument failed to record, but this 
must have been much smaller than that obtained by c.<ku- 
Idtion m the ordinarv way 

The same number contains a descnption, by Dr. 
Agamennune, of a new form of very delicate seismoscope, 
adapted fur the detection of both near and distant earth¬ 
quakes, and an account, by U. Vossalo, illustrated by a 
sketch plan, of the condition of Stromboli in June, ick>4 

Ur R von Kovesligethy, of Budapest, has made an 
ingenious calculation of the work done by great earth¬ 
quakes Regarding the observed irrtigulanties in the dix- 
piocement of (he poles at otvi(pQURtUd of a regular epicycloid 
movement, and an irregular movement, which has been 
shown bv Prt)f. Milne to vary with the frequem y of great 
earthquakes, he calculates that each ot the aoo great earth¬ 
quakes registered during the eight'years iSqs-iqoa caused 
an averam displacement of the pffle through 0*00375, 
the negative sign is interesting, as showing that the tendency 
of great earthquake* is to diminish the departure of the 
instantaneous from the mean axis of revolution. The work 
dona by this displacement is calculated aa equivalent to that 
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which would bq. required to rake a mast equal to that M 
tjk aarthsthroogh i.s mm. at It* surface (Dk 
wmeUi ill., 1904, pp. 19&-S03). 

Prof. Otnori contributes a note on the variadons of sea 
level on die east coast of Jiman to part xill. of vM. U. ci 
the reports of the Tokto Riysioo-Mathematical Sockty, 
'Ihe ruruM of barometric pressure and sea levd are very 
similar, hnd approximately reversed; the maximum tea Uvbl 
It in SeptemW and the minimum in February, while the 
minimum barometric pressure is in July and the maxiimim 
In November. The range of barometric pressure k 9 3 m.. 
correepondlng to 136 mm of sea level, while th* range of 
tea level amounts to 376 mm. at Misakl and 319 mm. at 
Ayukhua; these ftgures show that while the local variadon* 
of barometric pressure doubtless Influence the level ot the 
wa, this k also dependent on the variations of barometric 
pressure over the Pacific Ocean. 'The net result is that the 
variations of pressure on the bed of the sea ere the opposite 
of those on the adjoining land, and Prof. Omori correlate* 
this fart with the observed variations in frequencry of earth¬ 
quakes originating off the east coast of Japan 
The DtuUchen Kundtckau, vol. xxvli., part !., contains 
an interesting note, onginaJIy printed in the Honolulu 
Evening Bulletin of June at, 1904, by Dr. Otto Kuntxe on 
the present condition of Kilauea, which he describes as 
being now dormant or extinct. 'There are no longer any 
“ lakes of fire ’’, the old lake of lava has cooled, and is 
covered by a sheet of roc^, and though steam issues from 
some of the cracks in this, no molten, or even red-hot, rock 
IS now visible. A remarkable statement in the note 1* that 
the lava lake, formerly visible, did not mark an active vent, 
but was merely a reservoir of slowly cooling lava, which 
had flowed from the crater of ilalemaumau and accumulated 
in the lowest part of ^e caldera of Kilauea. 'There is no 
authentic record of this crater, which rise* from the floor 
of the caldera, having been in eruption since June 34, 1897, 
and the paper contains some strongly worded comments on 
the mis-statements regarding the present condition of the 
crater, printed in the guide books Issued by the tounst 
agencies, mis-statements which are unnccessarc, as Kilauea, 
even in its existing condition. Is nevertheless one of the most 
interesting sights in the world, of which Dr Kuntx claim* 
that few have seen more than himself 

In No. 17 of the Puhheations of the Earthquake Investi¬ 
gation C'ommiltce in Foreign Languages, Mr. .s Isusakabe 
continues his investigations of the modulus of elasticity of 
rocks, and publishes some interesting results He finds that 
all rocks show a marked hysteresis, that is to say, when 
exposed to a stress they go on yielding, apparently to an 
indefinite extent, though after a while the effect is masked 
by that due to changes of temperature, and when released 
from the stress the recovery takes place at a 1 ontinuously 
decreasing rate, but apparently is never complete Rocks 
in a state of strain have a higher modulus of elasticity than 
in the unstrained condition, and if exposed to a senes of 
alternating stresse-, increasing and decreasing m opposite 
direcliona, the mean modulus for the whole cvcle is dis¬ 
tinctly greater than that obtained by the usual' method of 
determination Ihe mean inndulus of elasticity decreases 
with the Increase m amplitude of the cycle, from which it 
is concluded that the rate of transmission of earthquake 
wave* is a function of their amplitude, and is less for a 
larger than for a smaller amplitude The modulus of 
elasticity was found to have a maximum value at about 
9® C , and to decrease by about half per tent of its value 
for each nse of one degree of temperature, from this it 
IS inferred that ihcte Is a tendency towards a decrease in 
the rate of transmission os the depth of the wave path 
Increases. On the other hand, the average rate of trans¬ 
mission IS higher in Arrhscan and Palmozoic than in the 
newer rocks, and from these two considerations the deduc- 
tion k diawn that there is a level of maximum velocity of 
transmission. We may point out that in arriving at this 
ccinclusion no account 11 taken of the increase in pressure 
with depth, and the consequent increase in compression of 
the rocks. 

**** Tokio Sugaku-Butsurigakkvai 
(Tokio rhyslco-.Matbeniatical .Society), vol. ii , No. 13 
adopts the same notion that there I* a level of maximum 
rate ^ prop^ation, and places this level at a depth of a 
few hundred kilometres. The estimate k based on the- 
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Kigh nM of tnuumMon, u much u i6 to. per Mcto, 
^iwtiil for mar eartbouakm bjr ■ calculuiaa from the 
ofanr^ duration of the prelimlnarjr tremore, oh the 
itwumptlon diat their rate of propagation ia uniform. In 
another part of the paper he gleea the reeulte of direct caleu- 
lation In the caw of ten earthquakes the time of origin of 
which was known; for Toklo, at a mean eplcentraldlitance 
of 665 km., the rates wen 7-5 km. per second forihe first, { 
and 5 5 km. paf second for the second, phaw of the pre- | 
limlnary tremors, while Osaka, at a mean epicentral | 
distance of 856 km., gave 8 a km. and 5 8 km. per second 
respectively Then values may be accepted as more trust* 
worthy than thow obtained by the other method. 

Glohut of September 15 contains a note by Wilhelm Krebs 
on the distribution of submarine earthquakes, illustrated 
by a map of the world, on which all the recorded instances 
are plotted. Many of then are submarine volcanic erup¬ 
tions, and their great concentration In the middle of the 
narrowest part of the Atlantic Ocean, between Africa and 
South America, ia very striking. The utlHrt of charts of 
(hU description would be muen increased it they bore on 
(heir face indicatlone of the principal trade routes of the 
oceans; as it is, some doubt may be felt as to whether the 
much greater frequency of recorded seismic phenomena in 
the Atlantic Ocean may not be due to a very large extent 
10 the fact that this ocean it, proportionately, much more 
frequented than the Pacific. The other centres of activity, 
aic^lng to the map, are the West Indian islands, the 
west coast of South America, the south of the Bay of Bengal, 
the Malay Archipelago, the east coast of Japan, and the 
Mediterranean. 

IHK RACIAL ELEMENTS IN THE PRESENT 
POPULATION OF EUROPE.' 

'T'HR lecturer opened his discourse with a graceful 
* acknowledgment of the honour conferred upon him 
by the Anthropological Institute, and paid a respectful 
tribute to the memory of Huxtdy, who was the first to make 
the two-fold division of the peoples of Europe into xontho- 
ihroid and metanochroid races. With the name of Huxley 
he coupled the names qf Beddoe and Broca as pioneers m 
European ethnographiiai research, lo the two races 
mentioned above a third was soon added—Che Mediterranean 
race—and (he leiturer himself had in 1897 made a further 
step by dividing the population of Europe into six main 
races. He then dealt with criticisms which had been passed 
upon bit own theories, chiefly by the American ethnologist 
Ripley, and stated that the further researches upon whiih 
he had continually been engaged since that date, and of 
which he was abdut to lay Ae results before the audience, 
had confirmed him in his first opinion During a consider¬ 
able number of years he had been diligently colleiting 
statistics concerning the stature, colour of eyes and hair, 
and head measurements of the various national!ties, and 
now, in spite of certain lacutiat., some of which he regretted 
(o obaerve occurred in Britain, he was able lo say that hr 
possessed data covering the whole of Europe. 

In no part of the world does there exist such a blending 
of races, suih an intermixture of somatic iharaiters, as 
amongst the ethnic groups which constitute the present 
populations of Europe, even when we make abstraction of 
the “ national" groupings, such as .\usiro-Hungarian 
monarch), for inatanie, and consider onl> the properly 
railed ethnic or llngulstir groups, tike Slavtt, Roman, 
Germanic, &c. 

In an anthropological study of the European populations 
It is impossible to proceed in the same was as in the case 
of the majority of the so-called uncivilised peoples, where 
the measurements of a small series of indivafuals (often 
twenty or fifty) suffices to give an idea of the whole 
poinilation. 

Another method Is required for the study of complicated 
ethnic groupe. It Is the combination of the statistical and 
the cartographical methods, in which the observations taken 
on many thousands of individuals permit the Investigator 
to exclude the Influence of accidental variations, and to 
. > SsBMMty oTths niUi Hoxlcy Mesioilal Lseten, dallvstsd betas tbs 
taUttflMlnsfcsl iDMitets of Gttst Briishi tad Irsland, on October 7, by 
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deduce one or eeveral racial types In the population of a 
given region. 

Such measurements concerning the principal rai iai 
, charoctera, for instance, the stature, the colours of the hair 
Land ths eyes, the shape of the head (expressed principally 
' by the ce^sJic index, (.#. the centesimal relation between 
the length and the breadth of the head), &c., have been made 
In fleany all the parts of Europe—especially by the examln- 
atMhi of (onscripts for the military service 

The only countries In which such measurements are now 
absent are Montenegro, some provinces of European 1 urkey 
and of Caucasus, borne other countries, and not of the 
least civilised, have not yet furnished sufficient infunnatiun. 
For fnstunce, there is no data concerning the cephalic index 
and the stature for Prussia and some other States of 
northern Germany, concerning cephalic index and pigment¬ 
ation (or Hungary, Roumania, and bervia, concerning the 
cephalic index for some parts of Switzerland, of Holland, 
of Russia, and, the lecturer regretted lo have to mention 
that, for some parts of the United Kingdom. 

Ihc lecturer expressed then the hope that m a short time 
all these lacunae would disappear, considering this fact, 
that many serious efforts are made now for sludiing the 
populations in (lermany, Roumania, Russia, and Great 
Britain In every case this lacunae represent only a small 
part of Europe For the rest, the details are suffii lent, and 
furnish a basis for general deductions. 

Taking the whole mass of these results (about 20,000, 
expressing the observations on more than 3,000,000 of 
individuals), and correcting them us to be comparable with 
each other, the lecturer explained how he put on the maps 
of Europe, of a comparatively large scale (1/10,000,000), 
district by district, this different data, and obtained in this 
way the distribution of every one of the principal somatic 
characters Ihroughout the different regions of Europe 

Concerning the cephalic index, Europe can be divided 
into four regions — 

(1) A region of long-headed people with medium-headed 
areas in the north-west (Scandinavia, north of (lerniany, 
Holland, Great Britain) 

(2) A region in the south-west (Portugal, Spain, south of 
Italy, east of Balkan I’eninsula), characterised by even 
greater length of head. 

(j) A very short-headed region In western Central Europe 
(soutli-eastern France, southern Germany, northern Italy, 
bwitzerlund) and in the immediate west of the Halkan 
Peninsula. 

(4) A region comprising Russia and Poland subdivided 
into three, moderately long-headed in the centre, and 
niedlumdieaded on the east and west 

After discussing these regions in detail, he proceeded lo the 
subject of stature. He remarked that the great mass of his 
data was compiled from nipasuremenls taken on consmpts, 
.ind explained an Ingenious method by whii h these measure¬ 
ments could be modified so that they represented fairly the 
typical stature of the full-grown male population. In Europe 
mere are no people of scry short stature according to the 
classification invented by Topinard (under 1,600 mm , or 
by inches) , on the other hand, this continent is distinguished 
by the tallest race known, the Highlanders of Scotland. 
Hence, for the purpose ot this In lure, hr would s|ieuk of 
statures ranging between ib^o and 1675 inm. (65 inches to 
66 inches) as medium, those below these measurements as 
short, and those abose as tall fall statures are, with a 
very few exceptions, particularU well represented in the 
north-west; the lest of the population of Euro|)e is, again 
with certain exceptions, chiefly in Ihe Balkan Peninsula, 
of medium or short stature I’eople of medium stature are 
found grouped round the regions where the tall peoples 
occur, and ennnert the tall races of the north-west with 
Ihose of the south-east. Short statures he divide;! into three 
groups, eastern (Russia), western (France), and southern 
(Spam and Italy), and showeef how the eastern zone com¬ 
municated by narrow “ chonnels " with other centres of 
short stature. 

In grouping the peoples of I-iurope with regflrd to colour 
of complexion, eyes and hair, he had taken as the basis of 
hia classification Ihe brunette type (eyes and hair dark 
brown or black), as the most easy of recognition Ihosc 
peoples among whom are found from 17 per tent, to 30 per 
tent, of brunettes may be called intermediate. Where less 
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than 17 per cent occur die populatkm U termed blend, 
where more than 30 per cent. daw. 

According to tnle grouping the two eatremee are the 
Swedieh (3 per cent, brunettee) and eouthern Italy (70 per 
cent.). From thli point of rlew the map ehowed that north 
Europe was mainly blond. South Europe dark, and Central 
Europe Intermediate. He traced the southern limit of the 
blond races through the various countries, showing that It 
nowhere reached below the soth parallri in Central Europe, 
and below 5Sth parallel In Britain and Russia. The northern 
limit of the dork peoples is more irregular. In the Inter¬ 
mediate lone blond areas are rare (one of these Occur In 
south England, t.e. Berkshire, Oxfordshire, Hampshire, 
Sussex and Middlesex), dork areas fairly numerous, but 
individually very small. Intermediate areas in the blond 
tone are only found In the British Isles, but in the dork 
iMne are fairly frequent in western Europe. 

From these data and certain other considerations rdatlng 
to ^ape of face and nose, character of hair, Ac., Dr. 
Deniker hod been confirmed in his theory that the present 
population of Europe is composed of six main races. These 
he proceeded to enumerate, giving their typical character¬ 
istics, tracing their positions throughout the map, and 
indicating the proportions in which they had intermingled 
to form the existing populations of the various countries. 
The following is an abbreviated sketch of his classifi¬ 
cation — 

(1) A race, blond, wavy-halred, long-headed, very toll, 
with long face, a straight prominent nose, the northern 
roe*, so called b^use its rqiresentatives are confined almost 
exclusively to Noith Europe, this is the Cymru race of 
Broca, the Gennante or Jtethenfriber race of German 
authors, the Teutonic race of Ripley, or the Homo Suro- 
paeus ol Lapouge. 

With this race is connected a tubrace, blond or inter¬ 
mediate, straight-haired, medium-headed, of tall or medium 
stature, angular face, and reiroutti nose, the subnortbern 
race, found In the neighbourhood of the northern. 

(а) A race blond, straight-haired, moderately short¬ 
headed, and of short stature, broad square face, nose often 
retroutti ; the Sattem race, so named since its principal 
home IS in eastern Europe. 

Connected with this is a subrace, blond or Intermediate, 
medium-headed, of very short stature, named the VutuUan 
race, occurring in Poland, parts of Prussia, and probably 
Saxony and Silesia. 

(3) A race dark, hair sometimes curly, long-headed, of 
very short stature, straight or retroutti nose; the lbero~ 
tntular race. This is the Mediterranean race, or Homo 
Mediterrameniit of certain authors, found chiefly In the 
Iberian Peninsula and the islands of the western 
Mediterranean 

(4) A race dark, very short and round headed, of short 
stature, round face, broad nose, and thick-set body; the 
Cevenole or western race. This type oicurs in its greatest 
purity in the extreme west of Europe, though found 
sporadically elsewhere. This is the race called variously 
m other authors Celtic, Celio-Limrtan, CeltoSlavonic, 
Sarmatuin, Rhetian, Ligurian, or Homo Alpmui. 

(5) A race very dark, moderately long-headed, and fairly 
tall; the Littoral, or Atlanto-Mediterranean race, situated 
on the coast of the Mediterranean, from Gibraltar to the 
Tiber, and in occasional groups on the Atlantic Littoral, 
but never more than 150 miles from the sea. 

(б) A race dark, Aort-headed, tall, nose slender and 
straight or arched; the Adriatic or Dinaric race, which Is 
found grouped round the northern Adriatic, particulaily in 
Bosnia, Dalmatia, Croatia, and the centre of the Balkan 
Peninsula, but found also sporadically and with somewhat 
modified characteristics in Central Europe 

With the last tsro races ore connected two secondary 
rates, which are perhaps no more than types, produced by 
the admixture of the two former with each other or with 
the northern, subnortbern, and wssiem races 

(a) The north-western, tong- or medium-headed, situated 
between the northern and Atlanto-Mediterranean races, 
spread chiefly in Ireland. 

(b) The sub-Adriatic, moderately short-headed, more 
rarely short-headed, of medium stature, found in many 
parts of Central Europe, probably the result of admixture 
between the Adriatic and tubnorthern and western races. 
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REPORT OF THE SURVEY OF tROlA, 
THE IdUott Survey report is a full rec^ of utefid 
*• work and widespread progress, but it lacks some rf 
the interest whidi used to attach .formerly to the very vuM 
character of the worit undertaken by the Survey departmwt. 
The scientific section of the report is induded withta the 
limits ol a few pages; and the narratives of indiyWoal 

irveydn (which always formed a most interesting ch^itar 

■ two) have entirely disappeared. 

The jnain work of the dsrpartment, now. Is the wlMon of 
old aiming in districts which have been sorely in nert M 
sudi revision for many years. The plains of India, in fad, 
are being re-surveyed, and, on the whole, the work of tM 
department is increasing, rather than diminishing, on purely 
utilitarian lines. It would almost seem at if the days of 
Indian geodetic tnangulatlon, which once took such a strong 
lead onxingst the sdentific triongulations of the world, 
were numbered. Only one first-class series is in progress 
at present, and this is to connect the great merldTonol 
Mandalay series of Burma with a future extenrion follow¬ 
ing the halwin valley. It is, however, satisfadory that the 
practice and training necessary for surveyors in this doss 
of work is well maintained so far, for It is impossible to 
say what the future may demand in the way of similar 
extensions in Peraia, Tibet, or even in China. 

One sublect of special Interest dealt with in the report is 
the deflection of jgravity. In 1901 a theoiy was advanced 
by Major Burrard that deflections of gravity in India could 
be classified by regions. Astronomical determinatioas of 
latitude have therefore been carried systematically through 
considerable arcs to prove whether this theory were sound. 
The results undoubtedly support Major Burrard *s predic¬ 
tion, and It is expeded that the substitution of this regional 
law for the old theory of local attraction will exercise a pro¬ 
found influence on future investigations. 

The report on geographical or reconnaissance surveys (on 
the scale of 1/500,000) includes an out-turn of 38,000 square 
miles of survey of this class by one native assistant in 
western Tibet. This seems a remarkably large out-turn for 
one surveyor to secure during the progress of a “ shooting 
expedition ”; but it is only one instance amongst many of the 
remarkable capacity of well trained native explorers for 
work of this nature. In reasonably easy country there seems 
to be hardly any limit to their ^wer of producing fairly 
accurate geographical maps so long as they have a few 
fixed points to work upon. 

In this connection it is welt to note the remarks of the 
Surveyor-Gyneral (Colonel St. G. Gore) on the difficulty 
that constantly faces him of finding qualified native 
assistants to meet the demands of military or political 
missions or geographical expeditions. He most justly 
observes that in the first place it is difficult to find the men 
who possess the necessary qualifications, and in the second 
that, having found them, it is impossible to train them 
efficiently in country which is unsuitable lor instruction. 
It is due to a combination of natural aptitude with perfect 
educational environment that the native explorer of the 
Indian Survey becomes so extraordinarily efficient as a topo¬ 
grapher. If these men are wanted (and they ate wanted) 
for Imperial duty over half of the continents of Africa and 
Asia, it seems but fair that the Imperial Treasuiv should 


to meet all demands. 


vasury sho 

sufficient SI_ 

T. H. H. 


Cahbbiooe.— 'fhe State Medicine Syndicate reports that 
during the current year there were 57 candidates for the 
diploma in public bemth, of whom 34 were successful. For 
the diploma in trbpicol medicine and hygiene there were 
IS candidates, of whom 8 were successful. The sulcata 
has resolved to hold two examinations for the latter 
diploma In 1905, the first beginning on January xo, the 
second on August 8. 

Applications for the vacant readership in botany (annual 
stipend 300I.) are to be sent to the Vice-Chancdlor by 
Tuesday, November 15. 

Mr. R. H. Lock, late Frank Smart student in botany, 
has been elected to a Drosier fellowship at Gonville and 
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■ A C Haddon umvi>rsit> lecturer in 
elected to a lenior fdlowihip at Christ t 


A DBPAxnatNT of Mperimental psychology has been estab 
ii.^ says Sntnc* in the Western University of Penn 
^Ivama, under the charge of Dr Edmund B Huey 
ru new medical buildings of the University of Ijver^l 
will be opened by the ChanceUor Lord Derby on Sfaturday 
November is and on the same day Lord Kelvin will form-illy 
open the new George Holt Physics Laboratory 

Thb council of the University of Liverpool hue just 
appointed Dr J H Grindley lecturer in engineering Mr 
A LMtch assistant lecturer in engineenng and Mr G I 
Piper demonstrator in applied mechanics and engineering 


Wl regret to learn of the death of Prof D W Tiske on 
Se^ember 17 The bulk of his estate including the great 
book collections baa been left to Cornell University ft is I 
stated in Seiffttce that the bequest amounts to between 
looooot and aoooool | 

Dr E G Coker of the MiGill University Montreal 
has been appointed to the professorship rf mechaniial 
engineering and applied mathematics at the City ind Guilds 
l^luiical College binsbury vsiated by the appointment of 
Prof Dalby to the professorship of engineering at the 
institutes Centr-il Jethniial College 
Mr Frsncis Galion h R S has endowed a researth 
fellowship in the Universitj of I ondon lor the promotion of 1 
the study of national eugenits dehned as the study of 
the agencies under social control that may improve or impair 
the racial qualities of future generations either physically 
or mentally ’ Ihe fellowship is of the annual value of 
tjol, IS tenable for one year in the first instance and is 
renewable for two subsequent years Ihe person appointed 
to the fellowship will be required to devote the whole of his 
time to the study of the subject and in particular to carry 
out mvestigations into the history of classes and families 
and to deliver lectures and publish memoirs on the subject 
of his investigations 


The report on the work of the department of technology 
of the City and Guilds of London Institute f<r the session 
1903-4 has now been published The general introduction 
to the report points out that the encouragement now offered 
by the Board of Education to the teaching of technology 
IS among the causes contributing to the increase in the 
number of students in the institute s registered classes 
Compared with the figures given in last year s rejiort those 
for the past session show a decided improvement In the 
different brsnehes of technology Ihe number of students 
in November last attending classes in the t nited Kingdem 
was 41 089 as romp ired with 38 638 in the previous ye 1 
and the number of eximinees was so 041 as against 17 98 
Die closer connection of the work of the department wi_. 
that of the Board of Education is shown alM not only by 
the recognition of the City and Guilds of I ondon Institute 
as an organisation for the inspection of classes in 
technology manual training and domestic economy but 
also by the stamping by the Board of Educ ition of f " 
certificates granted by the institute to students who p 
in technology and have qualified in the cognate science 
or art subjects required by the institute It is interi sting 
to hnd that the question of arranging courses of instruction 
adapted to the requirements of ojieratives engaged in ship 
building IS under consideration it is intended to extend the 
sjllabus in ship carpentry and joinery so as to make it 
suitable for artisans engaged in other branches <f T 
industry Care is to be taken not to overlap the sillab 
in naval architecture of the Board of Education and it 
expect^ that the new examination will appeal to a different 
class 0/ candidates from those who have hitherto presented 
themselves tor examuiation It should be noted that the 
dei^ment of technology of the institute occupies an inter 
mediate jxwition between the centred and local education 
authorities and the several trade societies The latter 
bodies have shown a growing interest in technical instrue 
tion and year by year the department has grown into more 
intunate relationship with these trade organisations 
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SOCIETIES AND ACADEMIES 

Lomdoh 

Bntomological Soeiatyi October 19 — Prof E B. 
Poulton F R S president in the chair — Dr 1 A 
OhApmsui exhibited a senes of Lotoptra dtaurana 
Peyr bred last spring at Hyires a species regarded 
as tost or mythical until he re discovered it three years 
ago at lie Ste Marguerite Cannes He also exhibited 
on behalf of Mr Hugh Mam a specimen of 
PierM bratticar the antennr and posterior wings of 
which had been symmetrically injured probably by the 
girdle when in the pupal stage —Mr G C Ohswnplan ex 
hibited specimens tf Nothorrhina muncata Dalm from 
1 as Navas Spam found trapped in the 1 arthenwarr cups 
used to collect the exuding resin on the trunks of pines — 
Mr H St J Donlethorp* exhibited specimens of the 
rare beetle Cir bdamtllatus Wood taken at Shirley on 
October 10 last —Mr W J Uiom exhibited a 9 speci- 
nien of the rare dragonfly Arnett armatum He said that 
a S and a 9 were taken m the Broads by Mr F B 
Browne last year and this year about ten more probably 
all 9 $ were taken m the same district Besides these 
thin are possibly no other examples in Britain It is quite 
distinct from our other six blue Agrionines in form and 
, colouring—Mr W J Kisy* exhibited five specimens of 
Dianthoeita lutea/,o var ficklini from North Cornwall 
taken during the hrst week of July 1^1 and remarked 
that while the typical D luteago of the Continent was toler 
ably constant wherever it occurred in Britain it assumed 
a special local form — Prof E B Feulteii, F R S ex¬ 
hibited a number of spicimens of the genus Spbecodes five 
sjiecies m all and of Gcy^tera brrvitomM alachinid their 
mimetic fly illustrative of Mr 1 dward Saunders s recent 

m on the aculeate Hymenoptera from the Balearic 
s and Spam —Mr C A J Retlinwy sent for ex 
hibition a senes of the Indian ant Myrmteaua joditnt from 
a colony established thirty two years in the big banyan tree 
in Barr ickpc re Park and sjiecimens of Mononiorium 
salomoHu 1 in and Solenoptu leminala Fab success 
fully encouraged m Madras as a protection against white 
ants—termites —Mr F L Orown exhibited a spider froai 
Ceylon mimeiir of some roccinellid beetle at present un 
identified Colonel J W Vorbwry exhibited specimens and 
re id notes upon deer gidflies taken by him this year in 
Scotland 

Mam iivstxr 

Literary and Pbilosophioal Society, October 18 —Prof 
W Boyd Dawkins IRS president in the chair — Dr 
W A ■•n« read a paper entitled The Mode of Com 
bustion of Hydrocarbons in which he gave an account of 
researches c irrud out by Messrs R V Wheeler and W E 
Stoi kings and himself at the Owens C oltege on the slow 
combustion ol hydrocarbons below their ignition points — 
Dr (harlrs II Laae exhibited a modification of the 
U tube used m electrolysis which he had devised and which 
diminishes lo about one half the correction for pressure due 
to the column of liquid in Ihe unsealed limb of the tube 

Paris 

Academy of Sciences, October 34 —M Msscart ui the 
chair—^Stereoscopy without a stereoMOpe J Violla In a 
camera furnished with two objectives directly in front of 
the plate is placed a grating ruled with 100 black I nes to 
the inch The negative from this contains the two sets 
of images each crossed with a set of hne bands When 
this IS looked at through a similir ruled plate the picture 
appears m relief On the modihrntions of glycol) sis in the 
capillaries c lused by loc il modification of t^ temperature 
R lioplii* and M Boulud Ihe experiments were made 
on dogs Relitivelv to the arterial blood the venous blood 
of the warmer part always contains a little more sugas 
In the case of the paw kept cool this difference is In¬ 
creased to about double end is m the same direction — 
On integral functions of finite order I Lmiu—O n certara 
partial differential equations of the second order 
b ••riMCalii—On the period of antennae of different 
forms C TiMOt On account of the high value of the 
deadening the rotating mirror method does not give 
accurate figures for the period and the author describee 
another method which is free from this objection It is 
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■hown that, independently of the principal period, the 
antennm give rife to oicillationi of a higher order, the iawa 
for which have been experimentally worked out.—^Study of 
the sea bottom of the North Atlantic, the Henderaon and 
Chaucer Banki: M. Thoiilwt. The examination of the 
depoaitf obtained from the bed of the North Atlantic by the 
Prince of Monaco renders the existence of the lUnderson 
and Chaucer Banks improbable The proportion of lime 
found was remarkably uniform, whilst the amount of sand 
was very variable. It results that the usual melhod of 
classification by sand, although very useful near the roasts, 
is useless for the study of great depths—Remarks on a 
recent series of calorimetric determinations I\ Lamoult. 
Some recent talorimetric determlnatinns with the Krceker 
bomb by E. Kisiher and K Wrede are re-colculated to con¬ 
stant iM-essure, and the results compared with the original 
figures of Berthelot and some later unpublished ones of 
Landrieu The numbers given by the formulie of the author 
are also tabulated in parallel column —The extraction of 
vanadium from the natural lead vanadate and the manu¬ 
facture of some alloys of this metal H Harrwmahmldi. 
The mineral is treated in a reverberatory furnace with 
larbonate of soda and carbon, and a slag obtained contain¬ 
ing the vanadate, aluminate, and silicate of soda along 
with oxide of iron This is again melted, and air blown 
thrwgh until the vanadium is completely oxidised, and the 
sodluni vanadate lixiviated —On u new anhydride of 
dulcite P. esuv4. The new anhydride is obtained by 
heati^ dulcite with phosphoric and at 135“ C It is 
isomeric with monnide, and is named duliide.—^A new 
method for preparing organic derivatives of phosphorus 
V> AugaPi rhe solution obtained by dissolving granu 
lati^ phosphorus in alcoholic soda is healed with an alkyl 
iodide or bromide An alkylphosphine is formed, recognls^ 
fo the corresponding alkylphosphinic acid. 
--The influence of the products of the breaking down of 
albuminoid materials on the saponification of oils bv cyto- 
^asnu. Ed MrlMln, L Parruoiiani and J Lanawn. - 
On the tyrosinase of the fly C O aaa a rdl. in f-ucdia 
Caciop, in both stages in the life of the insect, the coloration 
integument is due to the reaition of the tyrosinase 
—On u parasite of Audoumia tculaculata, AneetocytU$ 
auaoMtmae Louis ■pmII.—O scillntions of coast-line 
aniiiials synchronous with the tide Georges •ohn.—On 
the geolof^ of the Lower Engodine Pierre Tormlar.—On 
the toxiiity of the chlorohydrute of ami feme , I,. Launoy. 


DIARY OF SOCIF.TIES. 

THURSDAY, Novbmks 3. 

'.I" Action of Nitric Acal on tho 
J^=*g«jCP«ilmlnsry'Not.1 

iM(n«iIum-hrMido S. & PldiUs nod C Wdauna —ThTcon- 

^ComboiOon of Ethykiie W. A 
J?. WwtUr.—Tho Daxuapodtlon of Motfiylnroi: C. It 

Induonco of Corisin Saluaad Organic Bodlos on Iko 
OxidMioarfGiiaiacaqi; Mtm K G. WUleock-ThflnllMneoof Pouw 
f" ®“«>i»tlon of Hydrogsn Paroxlds' JAN, 
mSJ?. » b •• *“* liCrotonlc Adds (PnHminary 

2“^ *■ ? .'!"!* *• * Hsnuoe —Tho InlliMneo of Snnllglil on 

iMichanical Bhoini 


I-Stoaos la a dayPk t Rsv. B. C Spiew. 

lOsaMitM 


llATHaMATicAi. Soctarv, at 5 . 30 —Aomial Gonsrtd Mouiof —Prod- 
daallol AddiM on iba Tbooiy ofwsvos on Uqnids: Prof- H. Ls^— 
Nott M tho An^UcaUw of tbo Hathodef laugasto PraUams of Vtlnr 
tiou • Prof V Voittna.—On tho Z«o« of Cartaln ClaMs of iMognl 
Tajrlor-s SwIm O. H. Hardy.-Tho Uiwar DiOboiim Equadoa of 
tho First Ordn. Rov K W Banta—Carm on a CodiUd: H. 
Hilion.—Rsmarlu on AUananU and Continuotu Groupa* Or. H, F. 
Bakar —On tho Expansion of tho Elliptic and Ztu Fondioos of |K in 
Powen of fi Dr T. W. U aithW.-BxasipIss of Parpomiiaia; 
J £ Wright —Tsm Simplo Raaullsin the Attmcuim of Uniform Wkss 
obulnsd by Qnatamlens with, for comparison, thslr Verlllcailoo hr 
tho Gsofflstiy -of tho CMolmi: Prof R W. Qs nst o —On tho RsdM- 
Ullly of Comnants of Blnajy Qaanlks of InOnlM Ordir P. W, 
Wood—On soma Proportics of Gn-n— 


Gronps of Odd Order Pnf. W. Ban. 
FRIDAY, Novxmsbs 11 . 


Rovai AsTsonoMiCAL Bocimr, at g. 
hlatACOLoaiCAL Socimr, at S.— Dascrindoiii of Ttuoa Niw Spadsa of 
Ophahoatoma ftom Bornto ■ B. A. Smith, 1.8.0.—Two Apparmtiy Naw 
Spadm of Plammra from tho Ishndt of Java and Gfsssr: Kav IL Aah- 
Injpon Bullan.—Tbs Anatomy of A/Assw i»tmU, Dbun: H Howard 
Bioomif —On tho Osnua Tomlgsins, wah DascripHoM of Now Spodaa: 
U von Ihsrlng—Nota on Soma Now Zealand PlentoMldm; Henry 


FRIDAY, NovOMias 4 . 
GaouMisTs’ Association, at I.—Convtrsatloiia. 

MOSDAY,Vmt.un% 7- 
Rotai OimnArHicAL 8ocirrv(A. 


"TT*.', (Mbsn Halt), at Lso-Tba Work of tho 

Nadooal Aa^le Eap^liion . Captain R. F Scott, R N 


. TUKSDAV 

IsmruTioa or Civil EiSBinkkrs, at S—Coast Bmsioo: A E. Carty.- 
BnaiononthaUoldsmaasCoaacofYorkshlii E. R. Uatihaws. 
lYRDHRSDAY, Novaaipax » 
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JUSTUS VON UEBIG AND FRIEDRICH 
MOHR. 

ilon^graphieen au* der Gttchichte der Chemie. 
Herautgogeben von Dr. Georg W. A. Kahibaum. 
viii. Heft Justus von Liebig und Friedrich Mohr 
in ihren Briefen von 1834-1870. Pp. viii-fa74. 
(Leipzig: Johann Ambrosius Barth, 19040 Price 
8 marks. 

R. KAHLBAUM continues to put those chemists 
who are interested in the personal history of their 
science under an obligarion to him by reason of the 
care and assiduity which he devotes to the editing of 
the letters of the great leaders of chemical inquiry 
such as Berzelius, Liebig, Wohler, and others, as these 
from time to time come into his keeping. The volume 
before us deals with the correspondence of Liebig and 
Friedrich Mohr. 

Of Liebig it is unnecessary at this date to say any¬ 
thing. His name and personal characteristics are 
well known to all who are interested in sdence, and hU 
position in the history of science is assured for all 
time. Whilst his correspondence with Mohr adds but 
little to our knowledge of him as a man, it throws 
many sidelights on incidents which occurred during 
the most interesting and active periods of his 
career. Thus, for example, we learn for the first time 
of the relative share of Liebig and Wdhler in the work 
which resulted in the classical memoir on bitter almond 
oil. Most of the experimental work was due to 
Wfihler; the interpretation of the facts and the com¬ 
pilation of the memoir was made by Liebig. It would 
appear, in fact, that Wfihler never saw the memoir 
until the proof of it was sent to him. 

Indeed, the chief interest of the correspondence, so 
far as it relates to Liebig, is concerned with his work 
as editor of the famous periodica]—the Annalen der 
Chemie und Pharmacie —which is now permanently 
associated with his name. 

The name of Friedrich Mohr is much less familiar, 
at all events to the chemists of this generation; and 
yet the author of the " Titrier-methode "—the practical 
founder of the art of volumetric analysis—deserves to 
be had in remembrance. He was a representative of 
a type of man of which few examples, at least in this 
country, are left to-day, viz. that of the scientific 
apothecary. He was by instinct, training, and practice 
a man of science, and he brought his knowledge, ex¬ 
perience, and aptitudes as a man of science to the 
exercise of his colling. In this respect he resembled 
many of those who laid the foundations of modem 
chemical science. In the early part of the last century 
the occupation of the apothe^ry was practically the 
only one open to the man who had his living to make, 
and who at the same time wished to exercise his passion 
for chemical inquiry. Teaching appdntments were 
few, and even where chemistry was taught the 
opportunities for experimental work were very meagre. 

Mohr was b«n in Coblenz at about the time that 
Dalton gave the New Philosophy to the world. His 
father, Karl Mohr, apothecary, town councillor and 
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member of the Rhenish Medical College, nas ti person 
of some importance in the city, and it was proh.ibly 
in his house that the authors of this eorrespondiluc 
first made each other’s acquaintance. 

Cohlem, from its proximity to the French frontier, 
was the scene of many stirring episodes during the 
early years of the mnetp<‘nth lentury, and Mohr him¬ 
self lived through the lime of, and was pcrson.illv 
wimess to, the rise and collapse of French military 
power during the interval between Moscow and Sedan 
As a little boy he might have seen the pass.ige of 
the Rhine by the French troops on the occasion of 
Napoleon’s invasion of Russia, and have spelled out 
the magniloquent inscription on the fountain before 
St. Castor which commemorates that event, as well ,is 
the caustic words which St Priest, the Russian com¬ 
mander following on the heels of the retreating French, 
caused to added ;—“ T’m et approuvi par nous. 

Commandant Russe de la Vtlle de Coblence; Janvur 
ler 1814.” As an old man he saw, after the dcbAtle 
of Sedan, the spectacle of a ruined and discredited 
War Minister skulking about in the twilight under the 
shade of the chestnuts in the Poppelsdorfcr \ll^e in 
Bonn in just fear of the taunts and insults of the un¬ 
fortunate soldiery whom he had betrayed. 

In 1829 Mohr w ent to Heidelberg, where he came in 
contact with Leopold Gmclin. He had already 
acquired a considerable knowledge of operative 
chemistiw und of pharmacology under his father’s 
tuition. Ill those far-off days the laboratory of an 
apothecary was a re.ihty, and those who practised the 
railing were not merely chemists by prescription, but 
were such in fact. They were for the most part well 
skilled in ihcmii.il processes, and actually made the 
greater number of the substances in which they dealt. 
The influence of this early training is to be seen in 
the character and scope of Mohr’s subsequent work. 
He was essentially a practical chemist, and his 
services to the science consisted mainly in the improve¬ 
ments he effected m operative chemistry. Many of 
these humble but useful inventions were not calculated 
to bring their author much fame, but if his connection 
with them is well-nigh forgotten they at least secured 
for him the gratitude of his contemporaries. How 
many of the present generation of workers, it may be 
askt^, associate his name with that commonest of 
laboratory appliances—the cork-borer? 

Mohr remained at Heidelberg two years, and then 
repaired to Berlin to listen to Heinrich Rose’s lectures. 
In 1832 he returned to Heidelberg and took his degree 
—summu cum laude. What a xumma cum laude 
meant in 1832, so far as regards chemistry, may be 
inferred from the fact that the *' hoch bcnlhmten 
Fuhrer,” Gmelin, recorded that " the Herr Kandidat 
answered his questions on the chemical relations of 
iodine, the preparation of potassium iodide, the dis¬ 
covery of arsenic and on the preparation and com¬ 
position of ether to his complete satisfaction." 
Creuzer found that he displayed considerable know¬ 
ledge of what the old Greeks and Romans knew of 
botany and materia mcdica, and that he had a com¬ 
petent acquaintance with their languages; Muncke 
was satisfied with his answers concerning the balance, 
C 
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the pyrometer end the electncel relatiMe of bocUee» 
Leonhard with thoee on mineralogy and geology and 
Schwems recorded diat the Kandidat ale Pharmazeut 
ungewtfhnliche Kennmiase in der Mathematik besitzt 
—whatever tha^ might imply 

The subjeftH* in which Mohr took his degree con 
tinned to lOierest him to the end of his days In 
chemistry he was no theorist indeed the speculative 
aide of this science seemed to have little or no attrac 
tions for )iim end tb» >* the more remarkable when 
It IS remember^ ttlft jp other departments of human 
thought he let hn(%Au;uiation ha^ the fullest play 
as may be seen in ms History of the Earth 
Further Mohr has some claim to be regarded as an 
independent discoverer of the law of the conservation 
of energy as his tombstone in the old Fnedhof 
in Bonn testifies 

To the historian of chemistry these letters have a 
special mterest If as has bem said they add little 
to our knowledge of Liebig as a man and as a leader 
fn saence they nevertheless afford much valuable in 
formation concerning matters which a|,itatcd the 
chenucal world during some r f the most stirring periods 
of the last century They have been most carefully 
annotated by the editor and his assistants as the 
numerous foot notes indicate Many passages and 
allusions which might have been obscure have been 
elucidated by their patient research We can heartily 
commend the book to all who are interested in the 
personal and biographical hutory of chemistry 

T E T 


THE BIONOMICS OF EXOTIC FLOWERS 


Hahdbuch der BUtienbtologte Begrundet von Dr 
Paul Knuth 11 Band Die bisher m ausser 
europaischen Gebieten gemachten bluten biolo- 
gischen Beobachtungen unter Mitwirkung von 
Dr Otto Appel Bearbeitet und herausgegeben von 
Dr Ernst Loew i Theil Cycadacess bis 
Comacese Pp STO mit 141 Abbildungen im Text 
(Leipzig Engelmonn 1904) Price 17s net 


T his valuable summary of available information 
concerning the pollmation of exotic flowers mam 
tains the high standard of the preceding volumes 
though it naturally deals with knowledge essentially 
fragmentary and only rarely founded on a statistical 
basis The work does not limit itself to imparting 
information upon actual observations on polhnation 
but in some cases Includes accounts of the forms and 
colours of flowers the arrangement of their nectaries 
and evep the microscopical details of fertilisation As 
examples of the various matters dealt with the follow 
ing may be cited —Freycinetia and its suggested 
pollination by bats the remarkable synchronous 
blossoming habits of Dendrohtum crumenatum 
parthenogenesis in Eleus Kooders s work on trc^cal 
geocarpeua plants the fertilisation of Rhopaiocnemis 
the peoiliar flowers of the commelmaceous Cochht^ 
sterna and their morphology species of Yucca and 
their relatwns witE PrOnuba 
Among the many mtaresting features of the work 
-we may note that m btingtng together in one work 
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the scattered obsenra^ons 00 wmthopWkmo pepW 
ation It renders possible a survey of existing kttd^ 
ledge concerning the inteivrelatioos of buds apl 
flowers Yet the facts reemded show the rudimeRtat]! 
stage of our knowledge as to the significance of buds 
in the shaping of flowers Scattered throii|d> the pre> 
sent work we find evidence of actual or possible orm* 
thophilous flowers belonging to a considerable number 
of natural orders including the Bromeliacem LiliaeoM 
(Aloe) Scitiminem Orchidacese Proteacess Lor 
anthaces Ranunculaceaa (Aquilegia) Cappandace* 
Rosacea (almond peach quince) Caricacea Legu* 
minosa Melianthacea Balsaminacea (Impatiens) 
Malvacea Cactacea Rhuophoracea Myrtacea 
Marcgraviacea md Passifloracea Included among 
these are flowers such as the peach and almond 
obviously not originally ornithophilous and others 
such as Passifloracea and Aqutlegta eanadetmt the 
pollination of which by birds is dubious Still others 
there are such as Cartea Papaya the structure and 
creamy tmt of the flowers of which scarcely suggest 
omithophily Other observations show that m 
different parts of the earth the same species of flower 
IS visited by different animals For example the 
cntomophilous Japanese Enohotrya ^aporuca Is vuited 
by hummmg buds in South America and by honev 
birds in South Afnca On the other hand certain 
natural orders such as the Loranthacea and Mimos 
acese markedly show pollinabon or at least regular 
visitation by honey buds in the Old World and bs 
humming birds in the New World and some flowers 
of remarkable structure such as those of Amherstta 
nohths and Htbtscus schitopetalui visited by birds 
seem to demand correspondingly remarkable methods 
of pollination 

1 he fragmentary nature of our knowledge m regard 
to pollination 1$ shown by the lack of published ini< 
formation m regard to some of the commonest plants 
lor instance Bombax malabartcum is not mentKMied 
in this work yet it is very widely distnbuted and even 
common in some regions and in southern Chma I 
know that its large red flowers are visited by small 
birds In some cases the om ssion of mformation is 
due to oversight on the part of the authors for 
example there is no reference to the VaUisnena like 
pollination of the submanne Enhalus The work also 
chows that additional observations ore required m re 
gard to some of the commonest tropical plants As a 
case in point it may be said that few of those who have 
scented Pandanus odorattsstmut at distances of a 
quarter of a mile will accept without further examin. 
ation the view that littoral species of Pandanus ate 
anemophUous Or again Knuth found th vt die 
flowers Cassytha fihformts were mostly cleistogamous 
on the coral islands of the Java Sea but unpubliriied 
observations of my own on Dane s Island near Canton 
(Chma) sufficiently showed that dus is not the cam 
everywhere 

Inregardtothepnntmgof the work it must be con. 
fessed that misprints ore too numerous a brief examfo< 
abon showing the foUowmg —Kletstoam Magrn> 
glocsa Abitukm Spahbphyllum and Bromeh 
aceenhhiten Fnct Gnoov 


!9ovkiii|kK to, 19^4] 


NATURE 


27 


kKCENT PHILOSOPHICAL WORKS 
O) A Prwur of PMotophy By A S Rappoport 
Pb D Pp »j 8 (London John Murray 1904) 
Price M net 

(2) RMgton und Naturwissenschaft Erne Antviort 
Mt Professor Ladenburg By \rthur Titm^ Pp 
U4 (Tubingen und Letp^g J <- B Mohr(Piul 
Siebeck) 1904) Pnce i 80 marks 

(3) Phdosophuche ProphdeuUk auf Naturvoi^stnschaft 
hther Grundlage By \ugust Schulte Tiggea 
Zweitc verbeeserte und vermthrtc \ufli4,e Pp 
XVI+ 221 (Berlin Georg Reimer ) Pnce 3 markfc 

(4) Der Skeptutsmui m der Phtlosophte By R-k ul 
Richter Erster Band Pp x\iv+364 (I eip»g 
Durr iche Buchhandlung 1904 ) Pnce 6 marktt 

(1) "rNR RAPPOPORT S book which ippcirs in 
JL/ Mr Murray s new series of pnmers is on the 
whole a very sitisfactory introduction to the study of 
phikHiOphy The statement is always -iccuntt interest 
mg and suggestive and the terminology is cirefully 
chosen TTierc arc many interesting quotations 
perhaps those from the German will not «ilw«iys be 
understood without a translation bv tht avenge 
reader of 1 pnmer On p 2 the stntement it was 
astonishment that first made mm philosophize is 
attnbuted to Anstotle No doubt ^nstotle siid so 
but Plato h id the same ide 1 bf fore him On p 44 the 
term sociology is slid to be derivtd from the Latin 
word locitts society (stc) 

(a) Religion und Naturwissensth-ift is a counter 
blast to n lecture given by Prof Ladenburg of Breshu 
on the influence of the natural sciences on the 
U eltanschauung Prof Ladenburg as represented 
by the quotations from his work appears to believe 
that experiment observation induction are the key 
of all knowledge and that all the progress of the last 
centuries has been caused chiefly by the enhghtenment 
due to the natural sciences This rather extreme post 
tion Prof litius ass ills with somt success and then 
proceeds to vindii tc the spiritu il life of m in 
individuilisntion TA'trtbeshmmuttf, Christianity even 
mirncles on lines thit ire not iltogether novel But 
the nuthor is no obscurantist and the irgument is 
probabl} as convincing is ini popular discussion can 
make it 

(3) The third work on our list is intended to introduc 
pupils of the highest clisses in Rialgymnauen to th 
philosophic principles that underlie scientific mithod 
md the general scienbfic thought of our timi Tl c 
first part deals with Methodenlekre md discusses 
observation and experiment induction caus 1 hw nd 
hvpothesis deduction In the second pirt entitled 
The Mechanical View of the Lniverse and the 
I imlts of Knowledge ’ there is an adequate account 
of such things as atasiusm teleologi th< Darwiniin 
th«)ry and the relations of psychical events and their 
physiological accompaniments On this 1 ist head 
the author declares himself for a theory of par ilclism 
not as being the solution of the problem but the 
problem itself The book is excellent both m form and 
statement and all the arguments both for and against 
^ particular view are nwst fully and imparUally stated 
The quotations show a wide range of reading but it 
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would perhaps be well if the author s name md tl 
title of the work in question were added in even case 
(4) The first volume of Der Skcptizismus in dir 
Philosophic contains an account only of (irttk 
scfpticism that is to say of Pyrrhonism and of the 
scepticism of the Litir \cademy Bat as mam of the 
ihitf problems r used bv scepticism in all ages are d s 
cussed hero at considerable length th s first volume 
c innot s ifely be neglected t ven by those w ho arc chii fly 
interested in Hume the partial setpt cism of Kant 
cr modem positivism Ihe aut^jpr'shows himself 1 
most competent gOide Hi is always fair m ndid iven 
where itis most (I flicult tl be patrafit with certain \ 11 
known quibbles of the Py ri h nists he labours scrioi sU 
to discover the grim of truth imid th hiap if chilT 
Mmost a hundred pages art given to 1 d scussiin cf 
sensual SIppticism te the scepticism wh ih bisis 

itself upon the contradictory porciptions of th s me 
object experienced by dilTercnt living creatures by 
different human beings by the same hu nan being 
at different tunes ind the Ik These arguments 
according to this work hiv wi ght only as against 
extreme realists ind both (extreme) ide lism nd 
moderate realism (t g the realism of Locke) art re 
prcstntid as able to fuc the s tuat on With whih 
of the two list named the luthor s sympathies ilti 
matcly he is not ipparcnt from th s first instalment» 
It will doubtless bciumi evident in the second (and 
concluding) v lume It is to be hoped for even reason 
that so excellent a work will soon reach completion 

THE CHRISIIAN CENTURY 1\ JIPAS 
Oeschtchte dis Chnstentums tn Japan By Dr J 
Haas Band II Pp xxvii+383 (loin IJ04) 

N this second volume Dr Haas—whom we eon 
gratulate on the well merited doctorate in theology 
recently conferred upon him by the University of 
Strassburg—pursues the history of the Christian 
missions in Jap in from the departure of Xavier in 1349 
to the year 1570 under the leadership of the Jesuit 
superior Cosmo de Torres ot Valenei During that 
period and indeed almost up to thi close of tlie 
sixteenth century the task of conversion lay ntirely 
in the hands of the Jesuits while the increas g trad 
with Japan was monopolised by the Portuguese Ihe 
sources of Dr Haas s history are almost wholly 
buropean and above all the fame us letters of the Jesuit 
missionaries fn m Japan of which the vc lume is 1 irgCly 
a prdcis These authorities are not, however 
sufficient and with the progress of the w ik t becomes, 
more and more evidint that the true histen of the 
Christian century in Japan can only be vritten in the 
Peninsula where as bather Cros s great book on 
St bran^ois de Xavier tells us in the inexhaustible 
archives and librincs of Lisbon and Madrid and m 
those of Simancas Coimbra Fvora and Ajuda are to 
be found the original documents in vast numbers from 
which alone an adequate account of that nmst interest 
mg chapter in the world s history can be ^itliere^ 
m the score of years covered by the present vowhi 
the faith was preached over the whole of Kiusbiu and 
most of Central Japan tffe northern and eastern 
Daimiatcs and the whole of the great island of Shikoku 
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tMing uatoudud. This work was accomplished by 
eleven Jesuit fadiers, assisted by four converts. In 
1564 the Daimio of Omura, the first Christian Daimto, 
known as Sumitada, or Omura Risen (Risen was his 
Buddhist name), was baptised, and adhered to the 
faith until his death in 1587. It is of this convert that 
Crasset writes 

“ He went to the chase of the bonzes as to that of 
wild beasu, and made it his singular pleasure to 
exterminate them from his states ” {“ Murdoch,” 
P. 338). 

It would, however,* be merely special pleading to take 
this language literally, otherwise than as expressing 
the worthy father’s admiration of the vigour with which 
the newly made convert promulgated Chnstiani^ 
within his petty domain. Up to is70i “U* of the fifteen 
or sixteen millions of Japanese, some twenty thousand 
had been baptised. This seems a small proportion, 
but the true measure would be the ratio of the baptised 
to the population of those parts of japan where the 
gospel had been, with some adequacy, preached. As 
to the quality of their Christianity it is difficult to form 
a Judgment. The steadfastness of large numbers 
under persecution is some guarantee of the reality of 
their beliefs on the other hand many in becoming 
Christians followed the example or obeyed the com¬ 
mands of their feudal superiors 

Another much debated point, not easy to determine, 
is to what extent the nadve converts “ provoked ” the 
Immense majority who still adhered to the Way of the 
Ckids and the Way of Buddha It is certain that the 
Buddhists were ” provoked,” but there is little evidence 
that they had any real cause of complaint during the 
period now considered—the provocation was of a 
passive, not of an aggressive character On the 
whole, the fathers were far from unpopular with the 
common folk. They were looked upon as superior 
beings, <ind Froez says of his reception at Yoko- 
seura — 

“ All the Christian inhabitants came to nieetus and 
were so delighted at our arrival that they would 
willingl) have token us on their shoulders and borne 
us off.” 

It was not until 1587 that persecution began, the 
result uf a fit of policy of the cruel, crafty, but capable 
Taiko, Hideyoshi. 

Dr. Haas writes lucidly, and his pages are full of 
interesting details; but the narrative is obscured by 
an over-abundance of matter that might well be rele¬ 
gated to notes or aj^iendices. The Germans seem 
unable to distinguish between books and note-books. 

F. VicroK Dickins. 


OUR BOOK SHELF. 



Arnoia.) ' mce as. oa. net. 

It is difficult to praise this little volume too highly. It 
deals with‘one of the most attractive and saHsfactory 
subjects in medicine, the treatment of children’s d^ 
eases; the style is excellent, and the illustradons, 
which, with one or two exertions, are taken from 
photographs of the author’s cases, are unusually good. 
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scribes anccts of some of common dWiy 

of childhood which, as he says, ” are not usuaOy 
with in ^rstematic lectures,” In the first Instaneei 
the lectures were given at the London Ho^ti^ sub* 
sequently they were published serially in the Cmdc» 
Journal, while their preset appearance in boOk form 
It in response to the request of a number of readers who 
wanted them in a convenient form for reference. 

The early chapters deal with the problems of infii^ 
feeding, and the subject, which unfortunately is doewy 
alllnl, of the various digmtive disturbances which occur 
m bwd-fed babies. Upon questions of diet Dr. 
Hutohison speaks with special authority, and his re- 
marks on the difficult subject of artificial feeding are 
concise and jiractical 

In the space of a short lecture it is not possible or 
desirable to deal with all the conceivable methods tar 
which children might be, or have been, fed, but ft 
seems an omission not to mention ” laboratory ” milk, 
which, whatever ib. objections, certainly offers the 
physician a method of wonderiul precision in pre¬ 
scribing the exact percentage of fat, protcid, and lactose 
which ne requires for any individual patient. The 
establishment in London of the Walker Gordon 
Laboratory, at which this milk can be obtained, and 
the existence of a farm in connection with it at which 
every precaution u taken to procure germ-free milk 
With scientifir accuracy, certainly deserve mention in 
any book which deals with the subject of substitute 
feeding. The expense of " laboratory ” milk puts it 
beyond the reach of many babies, but it is less expensive 
dian a wet nurse, and avoids all the disadvantages 
mseparablc from employing; one 
In succeeding chapters Dr Hutchison deals with 
various common diseases of childhood. They are all 
delightful reading, full of common sense and helpful 
suggestion as to diagnosis and treatment. One would 
like to quote extensively, but the book is one that 
.every student of the subject, whether he be qualified 
or not,_ should possess. 

Special interest attaches to the lecture on mental 
deficiency in childhood, often a subject of great diffl- 
cul^ in practice, and one with which the onfinaiy text- 
book scarcely deals. The photographs illustrating this 
rioter are particularly good 
The concluding chapters are devoted to the diagnostic 
significance of some common symptoms, such as 
wasting, cough, fever, &c It is impossible to do full 
justice to this delightful book in a short notice. The 
work forms a valuable adjunct to the good 
already written on the subject, and it shows to the full 
the clinical knowledge and the literary ability of the 
author, whose reputation, already high, wUl no doubt 
be increased by it 

Elementary Manual for the Chemteal I^haratory. By 
Louis Warner Riggs, Ph.D., Instructor in Chemistry 
in Cornell University. Pp. vi+138. (New York ; 
Jolm Wilqr and Sons; London; Chapman and Hall, 
Ltd,, 1904.) Price 5s. fid net. 

This volume embodies the author’s idea of what 
he taught ditfing a one-year course of chemistry, the 
time avaiUble being not less than a hundriM and 
twenty hours for laboratoiy practice, and sixty for 
” reatatiw ” work. It is arranged in short numbered 
paragraphs, each containing a direction to the student 
or an explanation of some point or process, and is in- 
tended to be used, under the guidance of an instructor, 
in conjunction with some general text-book of 
chemistry and physicse 

About one-third of the work is devoted to ott^ 
l^nary expmments to general chemUtry. fte 
student is then introducM to dmple volumetric 
analysis, the principles of which are verv ei— 
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loridinigt MrlMps, ^ beat pordoo ol the bmdc. 
Altar three espemiente In gravimetric work tibe learner 
M«Ms on to ejiateniatk quaUtathre anol^, treated 
irwn the etandpt^ of electrolytic distodation. The 
author raoQ|rB)M> that, “ logically,” the quantiUtive 
enak ihoula follow rather than precede tiie quaUtative; 
but after repeated trials he prefm the order in^cated. 
In the present connection, however, the matter is more 
one iA oonvenience than of log^c. 

Accepting tiie author’s system, the experiments 
themselves are judiciously selected, and well fitted for 
their purpose. But there are educationists who would 
hf no means agree that “theoretical explanations 
should be reservA for the redtation^romn,” and not 
given in the laboratory. Still less would they say that 
ttw students should “study thoroughly all me details 
of an experiment before attempting to perform it,” and 
that ” this should be done outnde the laboratory. ” 
Whether such a system would tend to produce a hod* 
man or an architect would depend, as it seems to the 
writer, less upon its own merits than upon the 
personality of die instructor. C. S. 

Die Einhmt der Naturkrafte in der Thermadvtttttntk. 

By Richard Wegner. Pp. viil+iaa. (Leipzig: 
Von Veit and 00.71904.) 

As described in the secondary title, this pamphlet is 
an attempt to deduce from the kinetic energy of non* 
elastic atoms, corporeal and ethereal, all known 
physical forces, chemical, electrical, and mechanical, 
including gravity. Nothing Boschovichion is assumed; 
only the kinetic energy of moving atoms of different 
sizes. It is not easy to follow an argument which 
provisionally assumes that the atoms are held together 
to form molecules with regular vibration frequencies 
capable of propagating through the surrounding swarm 
of ether-atoms waves of condensation and rarefaction, 
by means of the reactions and interference of which 
(when there are two or more molecules) attractions 
m brought into being; and which then, in terms of 
this general outlook, gives reasons why the reaction 
of the ether atoms may be found sufficient to hold the 
corporeal atoms togetiier. A necessary consequence 
of the investigation is that gravity is propagated in 
toe, ai^ should be a function of the temperature. 
The author has tested the latter point by experiment, 
and finds some evidence in favour of its truth, TTie 
source of the chemical elements is found in the different 
magnitudes of the atoms, with the corresponding 
dlfferenoes in their energetic combinations. The 
teniperature of a body is proportional to the mean 
molecular weight, multiplied by the square of the mean 
translational velocity of the molecule; divided by the 
relative number of molecules in unit volume; multiplied 
by the relative mean path of the molecule. Since, 
a^rding to the theory elaborated, toe kinetic energy 
elementary particles implies attraction, all bodtos 
be surrounoM Iw a layer of condensed gas and 
ether particles. In the waves in the ether ^eath is 
^ source of too electrical current. Electro- 
swlc action, m the other hand, depends on chemical 
sheath. The applications to 
cn^cal aM electrical phenomena are admittedly 
erode and imperfectly worked out; but the author 
^ms to haw proved the possibility of deducing all 

The and PreeHce 0/ Photography. By Chap- 

, Fourth*e<fltion. Pp. 569. 

(London r lliffe and Co., Ltd., 1904.) Price 5}. net: 
Tma volume, whidi Is the foiuth edition of the work, 
has been very g^v enlarged and rewritten since toe 
appearance of toe tiilrd edi^, the number of chapters 
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having been increased from flfty*five to sixty-eigh*. 
It may be considered as forming a most excellent guide 
to toe practice of photography, and a perfect reference 
for those who so continually question one as to ” the 
best book on photography, for a beginner, you know ’’; 
and it will doubtless prove useful as a reference book 
to many who have long passed toe beginner stage. 
There is a decision of tone and dearness of exposition, 
combined with an intelligent anticipation of the many 
questions which arise at every step of the path, which 
render it especially suitable for this purpose 
At the same time, the scientific reader who hopes 
to gain from It some account of the work which has 
been done of late years, with a view to the clearing 
up in some measure of the chemical and phystcri 
problems in which photography abounds, will probably 
be greatly disappointed. The two most noteworthy 
features of this, as of almost all English works on 
photographic science, are found in the method in which 
contemporary German literature is ignored, and in 
which the whole of modem physical chemistry is dis¬ 
regarded. The fact, for instance, that development 
may be regarded as a reversible heterogeneous re* 
action occurring betw'ecn ionised salts, in accordance 
with the mass law, seems to be entirely beyond the idea 
of this or any other book on the subject. Development 
with ferrous oxalate is here represented by the 
equation :— 

3AgBr+3 FcC, 04 =. FeBr, + Fe,(C,0«), + sAg, 
which, involving as it does the existence of ferric ions 
in the developer after use, gives a sufficiently distorted 
view of the reaction. While we find the chemical 
theory of the book to be of this type, the Information 
as to the progress of sensitometiy is of the slightest, 
no mention winder being made of the notable re¬ 
searches by Dr^Mer. A most original suggestion as 
to toe nature df the developable condition is tu be 
found at the close of the chapter devoted to that sub¬ 
ject. 'In brief, this book is a most delightful manual 
of the practice of photography, but can scarcely claim 
to represent the scientific side of the subject in any 
sense whatever, C. ^ KENNbni Mbfs. 

Ants and Some Other Insects. .In inquiry into the 
Psychic Powers of these Animals. With an Appen¬ 
dix on toe Peculiarities of their Olfactory ^nse. 
By Dr. August Forel Translated from the German 
by Prof. William Morton Wheeler. Pp. 40; figures. 
(Chicago, 1904.) Price 2S. 6d, 

An elaborate treatise on the senses of insects, especially 
ants. Illustrated by numerous experiments. The book 
deserves the most senous attention of students of 
psychology and animal intelligence; but it would 
occupy loo much space, nor would any useful object 
be gained, by attempting to epitomise either the body 
of the work or even toe author’s deduetkins We may, 
however, quote the following conclusions- 
” Even to-day I am compelled to uphold the seventh 
thesis which I established in 1877 babilitation as 
privaUdocent in the University of Munich ' 

“ ‘ All toe properties of the human mind may be 
derived from toe properties of the animal mind.* 

” I would merely add to this: 

” And all the mental attributes of highi r animalp 
may be derived from toosc of lower animals. In other 
woras, the doctrine of evolution is quite as valid in 
toe province of pqrchology as It is In all the other 
provinces of organic life. Notwithstanding all the 
differences presented by animal organisms and the con¬ 
ditions of tneir existence, the psychic functions of the 
nervo.elements seem nevertheless everywhere to be in 
accord with certain fundamental laws, even in the 
cases where this would be least expected on account of 
the magnitude of the differences.” 



30 


NATURE 


[Novembbr io, 1904 


LETTERS TO THE EDITOR. 

(Til* Editor do** not hold hlmttlf rtiponsibU for opmioiu 
•xprttftd by his corrotponitnU. Noithsr can ho undertak* 
to Totum, or to correspond wtA the nmters of, refected 
manuserlpts intended for this or any other part of Natuu. 
No notice is taken of anonytnoiu commurHeations ] 

Arcbeblosii and Hotarofeiiaaia, 

Tme column* of the daily paper* have durinsf the last two 
weeks contained many references to the question of the 
origin of life One of the most recent utterances has been 
that of Lord Kelvin, who has roundly declared himself an 
unbeliever in the natural origin of living matter either in 
the present or In the past. Wo must suppose, therefore, 
that in reference to this question he is content to believe 
In miracles 

Prof. Knv Lankester and Dr Chalmers Mitchell, how¬ 
ever, proilaim themselves, as followers of Huxley, believers 
in evolution generally, and in the natural origin of living 
ni.itter in the past. They, like many others, refuse to 
Ix'licve that it takes place at the present time, because un¬ 
doubted proof of Its occurrence cannot be produced by 
laboratory experiments The uniformity of natural pheno¬ 
mena would certainly lead us to believe, as Sir Oliver Lodge 
has Intimated, thot if such a process occurred In the post, it 
should have been continually occurring ever since—so long 
as there is no exidence to show cause for a break in the 
great law of Continuitv. Certainly no such evidence has 
ever been pnxluced, and if the origin of living mutter lakes 
place by the generation in suitable fluids of the minutest 
particles gradually appearing from the region of the in- 
xisible, such n process may be occurring everywhere in 
luiturc's labor.itories, though altogether beyond the ken 
of mnn 

My point may be illustrated thus. Racteriologisls all 
over Europe and elsewhere have been working for the last 
thirty tears bv strict laboratory methods, and notwithstand¬ 
ing all that they have made out and the good thnt h.-is 
thereby accrued to suffering humanity, they have apparently 
nexer xet seen the dexelopnicnt from Zooglcea aggregates 
of T-ungus-germs, of flagellate .Monads, or of Amivbic. If, 
hoxvever, they xvould only examine what goes on in nature’s 
laboratorx when n mixed bacterial scum forms on suitable 
fluids, they xxould have no difficulty in satisfying fhemsclxex 
IS to the reality of these processes. I described such pro- 
lesses in your columns in 1070, more fully in the ProceedwKs 
of the Koval Society in 187a, and finally in my " Studies 
in lletcrogenesis ” (pp 65-84, pis vl and vli.. Figs, 53-71) 
r.xen during the last week I have again obtained photo- 
niii rographs deiiionstrnting the origin of flagellate Monads 
from Zooglcen aggregates forming in a bacterial scum, and 
if xou Will admit an illustrated communication on this sub¬ 
ject to tour columns, proving by such a test case my position 
as lo the reality of beterogrnesis, I shall be happy to present 
it, and lo shoxv that something bexond the recognised strict 
Inlxiratory methods of the day 1* needed if we are to fathom 
some of nature’s deepest secrets / 

1 he councils of the Koynl and Linnean Sexfieties are 
guided in the acceptance of papers by referees who are 
wedded, on biological questions, to laboratory methods It 
is useless for me, therefore, again to attempt to submit 
such a communication to them. Their referee* (probably not 
having worked at such subjects themselves) xvould not advise 
the acceptance of the paper, and my communication might 
simply be consigned to their archives. The Royal Society 
■“ for the Promotion of Natural Knowledge *’ on two 
onaslons would not even allow me to submit my views to 
the consideration of, and diecussion by, its fellows. In these 
circumstances, Sir, I appeal to you. In the Interests of 
oclrnce, to allow me to send you an illustrated paper proving, 
so far us suih proof can go, the heterogenrtic origin of 
flagellate Monads and of Fungus-germs 

H. Charlton Bartian 

Manchester Square, October 31. 

[In reply to Dr. Bastlan's appeal we will print bis com¬ 
munication, and also any important replies from competent 
xxorkers on the subject which may be sent to us —Ed.] 
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Axraraga Nntnber of Klnaftiik in each OagfM. 

I WAS glad to read the first paragraph of w reply by 
Prof. G H. Bo an to my letter, In which he acknowledges 
his mistake, but I cannot allow the second paragraph to 
pats without protest, in which he say* ‘‘the discryancy 
tan be accounted for more simply still in a way he ^ 
«rribP9 1 do not wholly understand hi* prewnt viw, out 
only enough of it to be assured that it is vitiated by iwme 
fundamental misconception. In these circumstance* » is 
best to re-stale my original argument in dmerent w^s. 
Wo agree to start on the assumptions that boys and girls 
are on the average equallv numerous, and that all crthw 
conditions are to be ignored. Then, if an individual ^ 
token out of a family of 2d rhildren, 2d—i children will be 
left, of whom d-\ will, on the average of many experiences, 
be girls and d-i will be box* The sex of the individual 
who was taken out in the first instance is quite unimportant; 
the result will be the same whether that individual be a 


*^Prof.”ff'*lI Bryan thinks. If I understand him rightly, 
that the sex of the individual in question is of Importance 
Some pcrseciiiing demon must haxe again caused my wn lo 
write and my ryi- to oxerlook an absurdly erroneous figure 
in my last letter I'he faulty passage runs “ , . . 1* 8o 
(--.aixib, as It should be) ", the ib ought to be replaced 
by 3a It IS intended to be quoted from the right hand 
column of line (5) in the table Which accompanies that letter 
Francis Galtos 


Misuse of Words and Phrases. 

In the preface to my book on “ Cubic and Quartir 
t urves ’’ 1 have stated inx views on the matters referred 
to In the lust poragraph of T B h ’s letter. I am a strong 
advocate of the use and, if necessary, the Invention of 
words of classical origin to express new ideas, and I consider 
the phrase stlf-iulliHg inelegant 
Mx objeiiion lo ihc phrase non-singular cobix or quartk 
curxe is that no such curses exist, since Plucker has shown 
that all nigebrair turves, exiept proper conics, possess a 
determinate number of singularities Thus anaulotonilc 
quartics possess 5a simple singularihes, viz a8 double and 
*4 statiMiary tangents It is also jiossible for suxh curses 
to jiossess compound singularities, formed by (he union of 
one double and txxo slutioniirv tangunis 

With reg.ird to the use of nil, (he rule is that before a 
word beginning with a xuxxcl ait is to be used instead of a 
for the sake of euphony, but when .t xxord beginning with 
a vowel IS pronounced as if it commenced xxith a consonant, 
a must be used insleud of an The phrases such an one, an 
uniform rod, an tvonderful siiiisef, an yew tree, are all 
equally incorrect A B Basset 

.November 4 

The Coming Shower of Leonids. 

The pretty abundant shosxer of Leonids XATtnessed lant 
sear encourages the hope that a fairlv rich return mav be 
observed this year There will be no moonlight to interfere 
with the brilliancy of the display should it 01 cur, and the 
most probable lime of its apparition will be liefore sunrise 
on November 15 

In 1903 the maximum occurred betxveen 5 and 6 a.m 
on November ib, and, allowing lor leap year, the ensuing 
maximum should take place on November 15 at about noon. 
The shower seems likely to be observed to the best advantage 
at American stations, as in igot, but it should be carefully 
watched everywhere, and with u special view to ascertain 
the hour of greatest abundance 
It is to be hoped that some further attempts will be made 
to determine the place of the radiant by photography. We 
have already a sufficient number of eye observations' of the 
position, and the ivork of ordinary observer* will b* bettei 
directed to counting the number of meteors visible at renloi 
intervals during the night, and registering the most brilliant 
(dijects. The meteors from other showers should also be 
noted, and especially any conspicuous Taurids that may 
appear The latter by their slow long flights and yellow 
trains are readily lo be distinguished from the swiftly movlni 
I.eonids with their green streaks W. F. Dennino 

OwTNO to the large numbers of shooting Etar* visible or 
the night of NoA'ember 15, 1903, the expectation of witnsti- 
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(or a itirteoric tpectacle on parhap* a more extenilve acale 
Ml probably be revived on the near approach of the Leonid 
epoch of 1904. Reaaont have already been given for nip- 
poilng that laet year’* dleplay -wae connected bv the nine¬ 
teen yean’ period with a very ilmilar phenomenon observed 
on November 13, 1865, the interval between the two events 
representing two complete revolutions of the meteoric cycle. 
The present epoch, therefore, which Is thus associated with 
the historic meteor shower of November 14, i8tib, will be 
liable to reproduce its brilliant prototype, though only to a 
limited extent 

The anticipated shower, however, if it takes place, will 
not occur on the night of November 14, as it might naturally 
have been expectetTto do, owing to 1904 being a leap year. 
The meteor-swarm, according to calculations made by the 
present writer, has undergone considerable retardation since 

r , and as a result of this perturbation the Leonid meteor 
ter becomes due in 1904 on the night of November tc. 
It is on the latter night, therefore, that the maximum will 
take place, whether it culminate in a shower or not There 
will occur, however, on November 14, 158 , an interesting 
miniature meteor display The shower on the night of 
November 15, though not so intense, will be more extensive 
than that of 1866, as maxima fall due at qh , ish to i5h , 
and lyh. 30m. G.M T. John K. Hsnrv. 

The Definition of Entropy. 

From time to time controversies have appeared in various 
journals regarding that most difficult of all physical con¬ 
ceptions—entropy 1 have purposely avoided passing any 
opinions as to tne merits of the views of different writers, as 
1 have considered the question far too lar^e a one to be 
dealt with satisfactorily by destructive criticism directed 
towards particular points 1 have, however, nova found a 
definition of entropy which certainly appears to meet most 
of the objections to the conven(iona]i treatment. That 
definition may be stated somewhat as follows — 
l-et the available energy of any system at any instant 
relative to a refrigerator of temperature T, be defined by 
the condition that it is the maximum amount of energy 
that could be obtained from the system at that instant by 
reversible thermodvnamic ei^ines working between the 
svstem and the refrigerator T„ the remaining portion of 
the energy being, of course, called non-available energy, 
ihen in any change of the system the increase of entropy 
is the quantity obtained by dividing the increase of non- 
available energy by the temperature T, of the refrigerator 
I hope to publish a detailed treatment shortly, but in the 
meantime I would mention that this definition overcomes 
all the difficulties inherent in the conventional treatment of 
at least the more ordinary irreversible phenomena, such as 
friction, impact, gas rushing into u vacuum 

If we adopt the principle of degradation of energy as the 
fundamental second law of thermodynamics (as I suggested 
in the Boltzmann FeilMchnft), Qausius's statement that the 
entropy of the universe tends to a maximum now follows 
at once. So, too, do his inequalities For everv irreversible 
transformation In the interior of a system produces loss of 
available energy, and therefore (since it does not affect the 
total energy) increase of non-available energy, and there¬ 
fore increase of entropv We mav sav that entropy can be 
generated, but never destroyed It follows that the total 
increase of entropy in the system is greater than the quantity 
of entropy entering from without This is Clausius’s in¬ 
equality for an irreversible non-cyclic process If the process 
IS cyclfc the total gain of entropy is zero, and therefore the 
entropy generated in the system must be exported during 
the cycle. This is Clausius's inequality for a cyclic process. 

_ rhe introduction of the refrigerator presents no real 
difficulty. If non-available energy, instead of being given 
to_ the refrigerator T„ is bntrked down reversibly to a re- 
frigerator at a lower temperature T,, its amount will be 
decreased in the ratio T, . T,. G II Bryas. 

Tb« Diraetlon of tha Spiral in tbt Petal* of 
Selenipedinm. 

Iw Selenipedium grande, S. longifoUum, and 5. concht- 
jerum, the twisted petals are so arranged that the direction 
of the spiral is right-handed on each side 
They are not heteronymous, 1 c. the right petal with a 
left twist and the left petal with a right twist, as in all I 
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antelopes’ horns, nor are they arranged homonymously, as 
in most sheep’s horns,' but the twist^ petals have the same 
direction on each aide, and in the cases above mentioned 
the right-handed qiiral is always present, in trying to 
find a cause for the direction, 1 expected it to appear that 
before and during the unfolding of the flower the petals 
were twisted when lying together, and thus took the bias, 
which continued during growth If two strips of paper 
be laid together and twisted into a pipe-lighter, eaih, when 
separated, would exhibit the same spiral twist 

Examination of the still-folded flower proves that this 
simple explanation is not the true one, and, at least in 
S grande, the petals are straight when thrv show at first 
(two inches or more in length), and become afterwards 
spirally twisted during growth and elongation. 

The necessary bias 10 determine the direction of the spiral 
evidently acts after the unfolding of the flower, and is a 
slight force acting continuously during growth, such as. 
would bo made by the circulation if there were a difference 
in the circulation of the sap m the two edges of eoch petal. • 

This difference would act alike in each, and would make 
each petal twist in the same way, but, of lourse, this is a 
mere conjectural suggestion Georoe Wiiirri 

('ambridge, October 30. 

Thinking Cat*. 

The story of the cat that saved the cook, m vinir lost issue, 
IS (crtalnly remarkable, but surely it is not unusual for 
<als to find out how to direct attention when they want to 
get into or out of a house, or for them to conceal their 
kittens in curious places 

Two instances of the former occur lo me among nuny. 
A cat in my father’s house used to ralllr the letter-plate at 
the front door (it was in a window near the door) whenever 
It was shut out, and another, in my own house, would come 
to any lighted window, even on the lop storev, and tap at 
the glass if it was shut out at night In the same house a 
cat hid Its kittens, after one family had been destroved, 
under the boards of a lead flat, so that, us they grew, it could 
not get them out, and directed our attention to them by 
running backwards and forwards. Ihey were released by 
taking up the boards 

From cats to birds seems a natural transition I have a 
curious instance, ut this moment, of a pair of robins mis¬ 
taking their own importance. Last spring they built, and 
reared tbeir family, in a hole in the wall of an old country 
mansion, which was being rebuilt under my supervision. 
The wall was inside the house, in the great hall, and the 
female sat on her nest, looking out at the workmen, amid 
all the noise and disturbance of building They disappeared 
in the summer, but now that the house is finished and 
occupied, the pair have returned, and flit about the same 
hall and the adjoining drawing-room, evidently under the 
impression that the house was built for them 

R I.AVOTOS COIE 

Change m the Colour of Mom Agate. 

A FRlENn of mllly possesses a penholder the handle of 
which is made of moss agate Originally the lolour of the 
handle was bluish throughout, but reientlV the upper part 
of the handle ha* become very much lighter in colour and 
much more transparent. 

I thought perhaps some of your readers could tell me 
whether It is usual for moss agates to undergo changes of 
this kind after having been cut and polished, and, if it is 
usual, to what agent or agents the ihange is ascribed 
W A WlIITTON 

Countv School, Bridgend, November 7 

The Origin of Lite. 

Mr Hookiiah ingeniously argues that experiments to 
evolve living put of non-living matter are inconclusive and 
must probably always fail because the sterilising ajfent 
used, which is commonly heat, “ eliminates not only life, 
but its potentiality at one stroke.” 

Most of us believe that the earth was at one tune an in¬ 
candescent globe Neither life nor the potentiality of life 
could have existed in such circumstances. How would Mr. 
Hookham, on the theory of evolution, explain their first 
introduction? Gkoixioist 

1 Natvse, Dteembcr la, 1901, LmmctI, Jsaosry i, 1*98 
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ON THE OCCURRENCE OF WIDMANN^ 
STATTEN’S figures in steel castings. 

S OME little time ago, during his Inspection of the 
metallurgical laboratories at the University 
College of Shefiicld, Sir Norman Lockycr exhibited 
considerable interest in the fact then communicated 
to him that almost invariably small steel castings ex¬ 
hibited in the first stage of their manufacture the 
Widmannstatten figures, provided that the carbon was 
near the semi-saturation point of steel, namely, o 45 per 
cent. The authors communicated the following brief 
note in the hope that it would be interesting to 
mineralogists and astronomers. 

For many years an exhaustive research into the 
properties of steel castings has been proceeding at the 
Sheffield College This research necessarily involves 
a close investigation of the influence of mass; hence 
Hhe weight of the experimental castings varies from 
about 38 lb. to 3 tons. In such henw castings as those 
last named the Widmannstatten figures .'ire seldom 
found, the slow cooling of the mass exerting nn in¬ 
fluence similar to that of annealing, an operation 
which, as will presently be seen, causes a change in 
structure so profound us almost always to destroy the 
figures. The authors therefore selected for purposes 
of demonstration research casting No, <41, weighing 
about 30 lb. The mean analysis of drillings from this 
metal, token from u imrtion of the casting ij inches in 
diameter, registered the following figures:— 


CsiWm 

.Silicon 

Manaaneie 

Sulphur 

I’hiMphorui 

Aluminium 

Iron by dinereuce 


The structure of the metal as cast is shown in the 
upper half-section of Fig. i. As usual, it exhibits two 



PlO. 1.— koMreh CHthig J41, Raduod from nkragraph, UasoUad 
tt diaoMttn. 


constituents, the magnification being too low to reveal 
its third and fourth constituents, namely, the sulphides 
of manganese and iron also present in minute quanti¬ 
ties The dark etching constituent is pearlite 
(aiFc+Fe.C), its colour being due to the liberation 
during etching of an automatic stain composed of that 
dark, carbonaceous colouring matter upon which the 
well-know’n carbon colour test depends. The pale con- 
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sdtuent is, of course, ferrite, in this case 
iron, and has obviously assumed that crystaUine smio- 
ture characteristic of the Widmannsttttttn figures. 
The lower half-section of Fig. i delinea^ flie stoio. 
ture of the metal after the operation of annealing. 
The two stages of annealing were carried out M 
follows:—^flrst, the steel, protected so far as possibw 
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from the air, was maintained for about seventy hours 
at a temperature of about 950° C.; secondly, it wias 
allowed to cool very slowly, occupying, perhaps, 
another seventy hours in falling to a temperature at 
which it could be comfortably handled. The result 
was a total re-arrangement of the pattern presented by 
the ferrite and pearlite, and a consequent elimination 
of the figures. This change in structure was accom¬ 
panied by a profound change also in the mechanical 
properties of the steel. 

Fig. 3 reproduces, before and after annealing, bend¬ 
ing tests made on bars 10 inches long and | inch in 
diameter. The metal as cast sn^pM sharply after 
bending through an angle of 43° over a radius of 
i inch. The annealed steel bent through an angle of 
180® without exhibiting any signs of fracture. At the 
request of Prof. Lewis, of Cambridge University, the 
authors have submitted to him duplicate sections of 
the steels figured In this paper. Prof. Lewis considers 
that an interesting point raised is as to whether the 
occurrence of the Widmannstatten figures in pieces of 
metallic iron dug out of the earth necessarily proves 
them to be of meteoric origin. 

The authors have to thank their colleague Mr. J. H. 
Wreaks, demonstrator of metallography at the Sheffield 
College, for his patient and precise reproduction of the 
structures figured in this note. j. O. Arnold. 

A. McWiluam. 


forestry in the united states. 

A MONG the professional papers of the United 
States Geological Survey we have already noticed 
the first six reports dealing with the various forest 
reserves in the States of Oregon, Washington, and 
California. The two latest reports. Nos. 7 and 8, now 
to hand, deal with the fprest conditions in the San 
Francisco Mountains Forest Reserve and the Black 
Mesa Forest Reserve in the State of Arixona. The 
former report is by John B. Leiberg, Theodore F. 
Rickson, and Arthur Dodwell, with an introduction 
by F. G. Plummer; while the latter report was pre¬ 
pared by F. G. Plummer from notes by Theodora F. 
Rickson and Arthur Dodwell. Both forest reserves 
were first created by proclamation of President 
M'Kinley, dated August 17, 1898. The reanon in 
whirii the San Francisco Mountains Forest Reserve 
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U aitiMted foriNI a kind of plateau, traverted by 
nuiMroua deep canons and dottM by several hundred { 



Fio. «.-n« Scan oa Y«llow t>iM 

volcanic cones, which vary in height from 100 feet lo 
1000 feet. The soil is various, but gravelly loam is 
the prevailing type On the 
slopes of the volcanic rones and 
ridges in their neighbourhcKid 
sooriaceous soils prevail. 1 ho 
water-retaining capacity of the 
latter class of soil is not ver\ 
great. The loamy soils arc best 
adapted for forest growth. As 
regards drainage, the visible run 
of permanent surface floi\' is 
sniall. Most of the precipitation 
sinks either within the reserve or 
in the desert or semi-desert tracks 
which border it. 

Electric storms do considerable 
damage to the standing crop in 
the reserves, and it is estimated 
that in some places as many as 
S per cent, of the trees have been 
struck and killed by lightning. 

There are twelve coniferous 
spMes in the reserve-, ..but the 
wpw pine predominates, pro¬ 
ducing more than 99 per cent, of 
Uie merchantable timber, and 
forming 90 per cent, of the total 
for68t. About the same number 
of broad-leaved species occur, but 
a complete list of them is not 
available. All over the reserve the stands of yellow 
pine do not cai^ an avoage crop of more than 40 per 
dent, -of the timber they are capable of producing. 
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This unsatisfactory condition is attributable to the 
numerous fires which have occurred in this region 
within the last 200 years, in addition to the destruc¬ 
tion caused by fire, carelcsb cutting and grazing have 
done much damage in the reserve 

The reproductive capacity of the yellow pine in the 
reserve is extremely small—there being a great deficit 
in seedling and sapling growth. There has apparently 
been a complete cpss.i1 ion of reproduction over large 
areas during the past twenty or twenty-five years. 
This low reproductive capacity is attributed to various 
causes—some depending on the operation of natural 
agencies, others on human intervention. The grazing 
value of the reserve was at one time very great. As 
the gramineous fieri of the region is a rich one, there 
was formerly a luxuriant growth of grass, but owing 
to the persistent and excessive pasturing, especially 
bv sheep, the turf-forming grasses were reduced in 
size and vegetative activity, which led to various 
changes in the character of the subsequent vegetation. 
What was formerly pasture land Is now covered by 
exuberant growths ot various low desert shrubs and 
herbaceous Composite, particularly s(jecies of sun¬ 
flowers. 

The agricultural value of the region is not great, 
there being only some 251x1 acres under the plough, 
and these occur in the now dry beds of what were 
formerly Stone-man and Mormon lakes, or at the foot 
of ridges where local areas of seepage exist The crops 
consist of oats, wheat, and potatoes There is no fruit 
culture in this region. This reserve, like the others, 
IS subdivided into townships and ranges, the detailed 
descriptions of which are included in the report. At 
the end wo have a very us«‘ful summary, showing in 
tabular form a classification of lands in the reserve by 
townships. Thd maps and photographic illustrations 
are of the same high standard as those which 
accompany the other reports of this scries. 

The Black Mesa Forest Reserve comprises an area 
of 2786 square miles, made up ns follows 

Square milet. | Square ail 

Timbered arcs ... 2248*5 Burned ares 5 5 

Woodland 391 Logged area 1 o 

TimbetlcM area 140 | 



A very striking feature of the report is Hie de¬ 
crease In the water supply due to successive seasons 
of drought, which have practically destroyed the value 
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of the gminff and agricultural areas in the reserve. 
Three years ago the wheat crop yielded 5000 bushels. 
The following year it fell to 3500 bushels, and last 
season the yield was only 800 bushels. A cattle ranchc 
in the range, which us^ to graze more than 100,000 
head, will now support not more than qooo head. As 
a remedy it is suggested to adopt stringent rules, 
regulating the number of stock and the areas on which 
they shall be nazcd on each permit. Very little 
lumbering has been carried out within the reserve, 
which is apparently due to the difficulties and expense 
of transport. The timber species, coniferous and 
broad-leaved, number fifteen, the yellow pine being the 
principal timber tree. It is distributed uniformly 
throughout the extent of the reserve In some ranges 
it forms a pure forest. Its average height is J2« feet, 
with 34 feet of clear trunk with a diameter of 18 inches 
at breast height. It varies in age from 125 to 150 

The Engelmann's spruce occupies the moister areas 
above an altitude of ^000 feet. It averages 70 feet in 
height and 10 inches in diameter Its age varies from 
50 to 75 years. Its growth is extremely rapid, but the 
tree is usually clothed with branches to the ground. 
A variety of the Engelmann’s spruce, Picea engel- 
tnanntt, var. Franctscana, known ns the Arizona 
spruce, gives much better results, averaging 100 feet 
in heiifht with 20 feet of clear trunk and a diameter 
of 18 inches. Red fir, white fir, western white pine, 
alligator juniper, and Arizona cypress also occur 
within the area. The deciduous trt-es are confined to 
the borders of streams and marshy areas. The repro¬ 
ductive capacity of the various species is exceptionally 
good, cspeciallv where the young growth is afforded 
shelter by the larger trees, "The underbrush through¬ 
out the areas in which the yellow pine predominates 
is very small, and consctjuently this region has not 
suffered much injury from forest fires The report also 
embodies detailed descriptions of the various sub¬ 
divisions of the range, together with carefully prepared 
maps and beautiful photographic plates. Of the latter 
we have reproduced two as an example of the interest¬ 
ing way in which these papers are illustrated. 


TECHNICAL EDUCATION IN LONDON.' 
'T'HE last report of the Technical Education Board 
of the Ltmdon County Council, dealing with the 
year 1903-4, directs special attention to the progress 
made in the provision of technical, secondary, and 
higher education in London during the past eleven 
years. Under the recent Education Act (London), 
1903, the administration of the whole of the education 
of London passed into the hands of the new Education 
Committee, and the Technical Education Board ceased 
to exist. The present report is consequently opportune, 
and serves to record the great services which have been 
rendered to education in Ixindon by the late Board. 

The most striking features of the report are the 
evidences provided of the increase and rapid develop¬ 
ment of polytechnic institutions, the establishment and 
success of London County Council schools and 
ti'chnical institutes, and the improvement in the equip¬ 
ment and staffing of secondary schools. The extent of 
the advances made can be estimated satisfactorily by 
comparing the number of educational institutions pro¬ 
viding go^ scientific and technical education at the 
time of the supersession of the Technical Board with 
the number in existence in 1893, when Mr. Llewellyn 
Smith reported on the provision made for technical 

1 oAnmul Rtport ct tb* Ttchntcal Bdneuioo Bond of tbo Londea 
CmociI, 1903-1904' (WnunloMw P S Kioc ud Son, 1904,) 
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instruction at that time. To take the ease of tto tobor« 

' atory accommodation for the teaching of chemiatiy. 
In 1893 there appear to have,been about fourteen 
chemical laboratories in I.ondon open te the evening' 
for Instruction; since that time wwl equipped depa^ 
ments for teaching practical chemistry have bew 
opened in eleven new polytechnic institutions. Tto 
total volume of instruction in evening classes in 
chemistry in 1893 was only atout 38,000 student-lwurs 
per session, and in polytechnics under 15,000 student- 
nours. In 1893, efter omitting the attendances of 
students who did not attend for more than twenty 
hours during the session, the amount of time devotra 
to evening work in theoretical and practical chemistry 
amounted to 64,554 student-hours in the polytechnlca 
alone. 

The result obtained by comparing the advance made 
in the teaching of electricity and electrical technology 
IS just as striking as in the case of chemistry. In 1893 
there were five electrical laboratories open for evening 
instruction, while in 1903 there were ^enty-three in¬ 
stitutions giving evening instruction in electricity or 
electrical technology, or both In practical electriral 
engineering there were only four centres in 1893 avail¬ 
able for evening instruction, and only one applied for 
aid from the Brard, and at this institution there were 
thirty-eight students. During the session 1902-3 there 
were, in polytechnics aided by the Board, a large and 
increasing number of students for electrical engineer¬ 
ing, and the volume of instruction, omitting students 
who attended for less than twenty hours during the' 
session, amounted to 43.909 student-hours. In addition 
to these, a large number attended classes in electricity 
and magnetism in the physics departments of the 
institutions The volume of instruction here reached 
32,873 student-hours. 

Ten years ago there was scaredv any provision in 
London for pure technological teaching. From the list 
of evening classes for ipot it appears that technological 
instruction is now available in a great variety of sub¬ 
jects, of which the most important arebricklaying 
and brick-cutting in twelve institutions, cabinet¬ 
making in nine, carpentry and joinery in twenty, furni¬ 
ture design in nine, masonry in nine, metaUplate work 
in eight, painting and decorating in twelve, photo- 
process work in four, plastennj; in nine, plumbing in 
fifteen, printing in four, smithing in six, taifors* 
cutting in seven, and upholstery in six. This rapid 
increase in the number of polytechnics and technical 
institutes in which adequate provision is made for 
practical instruction in trade subjects has had a re¬ 
markable effect in producing an interest in the scientific 
principles underlying the various trades concerned. 
As an example, the report quotes the case of the 
Northampton Institute in Clerkenwell, in which district 
there is a very large number of special trades. In 
order to meet the demands of the neighbourhood, 
classes were started in subjects in which no organised 
technical instruction had previously been given in 
London. Some of these have been remarkably 
successful, and in several cases it has been found 
necessa^ to increase the number of evenings of 
instruction in order to provide for the large number of 
students in attendance. 

There has been also, sa>s the report, a natural 
tendency during the past few years for sporaffic 
classes in trade subjects to disappear in consequence 
of the increasing popularity of tne polytechnics and 
larger technical institutes, in which are found 
thoroughly well equipped laboratories and workshops. 
The number of distinct trades in which practical in¬ 
struction is provided, and also the number of centres 
where such courses of instruction can be obtained, 
have more than doubled during the past nine years. 
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und the number of apprentices and youn^ workmen 
attendi^ them has increased four-fold 

The great success which the rapid growth of poly¬ 
technics in different parts of I ondon, since the form¬ 
ation of Ae Technical Education Board in 1893, has 
had in the development of evening instruction has 
not, the report points out, been achiei^ at the expense 
of other institutions, it represents a new growth not 
the transference of instruction from old to new institu¬ 
tions Many changes have taken place in the older 
polytechnics to bring them more into touch with 
modem requirements, and this has been accompanied 
in nearly every case by an increase in the volume of 
instruction Statistics have been compiled, with re¬ 
gard to the attendances which ha\e been made from 
1893 for a period extending over eight years It has 
been impossible to give particulars with regard to all 
the 4000 classes in the numerous subjects of instruction 
aided by the London C ounty Council, but mechanical 
engineering electrical engineering carpentry and 
joinery, plumbing, other building trade classes expen 
mental physics chemistry and mathematics have been 
selected The total volume of instrucUon in those sub¬ 
jects taken together shoves an increase from 118,73a 
student-hours in 1893 to 43^ 363 student hours for 
1900-1 Since then the numoer of artisan students 
has been increasing steadily Fhc increase in the 
amount of work done by the students specking 
generally, appears to have been even greater than the 
growth in numbers \ growing proportion of the 
students are now it is satisfictory to find tiking 
advantage of the system itic courses which have been 
arranged involving ittcndance on several evening a 
week, and it is not surprising to find the Board re¬ 
cording Its belief that the cducitional value of the 
work done in polytechnics especially as regards the 
young mechanic has been in this way greatly 
increased 

As has been frequently pointed out it w is from the 
first the policy of the Board to 'ivsil itself of the oppor¬ 
tunity of aiding the supply of technical instruction 
rather than of creating x direct supply wherever public 
institutions hive existed capxble of re<^nding to the 
Board’s aid by such developments of efficient technicxl 
instruction is might be expected to meet the require 
ments of the district It has been necessary however 
to provide two chsses of institution for the conduct of 
which the London C ountv (ouncil is wholly rc 
sponsible vi/ — 

(a) Institutions which provide instruction of such a 
highly specialised chxrxcter th it it is ncwssxrv 
for them to driw their students from the whole of 
London, for it has been impossible for any institution 
with the ordinary sources of income to provide the 
equipment and the highly specialised teachers 
necessary 

(b) Local institutions, providing instruction of 1 more 
ordinary character in districts in which no public in¬ 
stitutions under a n sponsible governing body existed 
which could be utilised for the Council s requirements 

There xre many other subjects of interest included 
in the report and some of them have already been dealt 
with from time to time in these columns It must 
suffice hero by way of conclusion to mention briefly 
the wofk the Board has accomplished in aiding and 
extending satisfactory instruction in science in the 
public secondary schools of I-ondon Seventeen 
chemical laboratories have been equipped in new build- 
»ngs generally in wings added to existing school 
premises and three rooms used for class purposes have 
been converted into chemical laboratories Four large 
rooms have been fitted up for practical work in physics 
and chemistry Sixteen physical laboratories have 
been equipped in new buildings, and ten lurge cl iss- 
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rooms have been adapted fur practic tl work in physics, 
in addition to the tour mentioned ibove in which 
prictical work m chemistry is also earned on Thus 
fifty laboritones have bwn equipped in secondary 
schools for boys with bench ncroininodxtion for more 
thxn 1200 pupils working simultaneously or for 6<xx) 
pupils wDiking one day a week Twenty-five science 
lecture-rooms hive been provided sixteen of these 
being spec I illy constructed for the purpose in new 
buildings \ large number of additional science 
masters hive been appointed is a result of the Board’s 
iniintenancc grants In secondary schcxils for girls 
laboratories hive in some e ises been provided for 
prutical work in physies chemistry and botany and 
some of those in existence h ivc been equipped suitably 
to meet nxdem requirements ATS 


SOTES 

Tiik list of appointments on thr ouasion of His Majesty s 
birthday includes the following honours conferred upon men 
of stienee Mr W H M Christie ( B hRS has 
been promoted tr the rank of Knight C omm inder of the 
Order of the Bath (K C B Civil Division) Dr J W 
Sw in r R S has received the honour of Knighthood 
the Hon C \ Parsons IKS has been appointed a 
Companion of the Order of the Bath ((B) Mr Francis 
Walts Director of \gnculture in the Island nf Antigua and 
analytical ind igiicultural chemist for the colony of the 
Leeward Islandk has been made a Comp inion of the Order 
of Saint Michael and Saint (.eorge (( M (1) 

rilB council of the Rojal Societi has made the following 
award of medals for this year —^Ihe Copley medal to Sir 
William Crookes F R S for h s long continued researches 
in spectroscopic ihemistry on eleitriial and mechanical 
phenomeni in highly rarefied gases on radioactive pheno 
mena and rlher subjects Jhe Rumford med il to Prof 
Frnest Ruthi rford IRS for his rc searches on radio 
activity pirticularlv for his discoierv of the existence and 
properties of the giseous emanatAms from radic active 
bodies \ Roy al medal to ( olonel David Brui e R A M ( 

F R S for hii, researches in the pathology of Malta fever 
nagana and sleeping sickness and especially for his dis 
covenes as regards the exait causes cf these diseases \ 
Royal medal to Prof William Burnside F R S for hii, 
researches in mathematics particul irly m the theorv of 
gioups I he Davy medal to Prof William Henry Perkin 
}un IRS for his discovenes in organic chemistry Ihe 
Darwin medal to Mr Willi im Bateson IRS for his 
contribution to the thmrv of 1 rganii ccrlution by his re 
searches on variation and heredity Ihe Silvester medtl 
to Prof Georg Cantor for his researches in the theories of 
aggregates and of sets of points cf thi arithmetic con 
tinuum of transhnite numbers and 1 uuriei s senes f he 
Hughes medal to Dr Joseph Wilson Sw in for his imrntion 
of the electric incandescent la up and various impreveincnis 
in practical applications of electnc ty 

iHB following IS a list if fellows who have been rerom 
mended by the president and council of the Roval Society 
for election into the council for the year 1905 at the 
anniversary meeting to be hi Id on November 30 —president 
Sir William Huggins Kt B OM ireasuier Mr A B 
Kempe secretaries Prof J I armor Sir Archibald Geikie 
forelfpi secretary Mr F Dcrwin Other members of the 
cxnincil —Dr Shelford Bidwell Mr C> A Boulenger 
Coiotiel D Bruce R A M C Mr F W Dvson Prof Percy 
F Fronkland Prof F Ootch Dr E W Hobson Prof 
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J N Ungle; Mr J E Marr Sir WlUiam D Niven 
K C B, Prof W H Perkin jun Prof J Perry Mr A 
Sedgwick, Dr W N Shew Prof W A Tilden Rear 
Admiral Sir William Wharton K C B 
Wl annoumr with deep regret that Dr Frank McClean 
P R S died at Bruseele on lueaday morning in hia sixty 
seventh year 

Mr Jamcs Cosmo Mrlviu has presented his general 
herbarium to the Minrhester Museum of the Viitoria Uni 
versity The herbarium has Uken nearly forty years to 
collect and it was formally opened in its new quarters by 
Sir W r 1 hiselton Dyer K C M G on October 31 
Tn portraits of Prof Osborne Reynolds and Prof A S 
Wilkins by the Hon John Collier will be formally presented 
to the Victoria University of Manchester on Friday 
November 18 Dr A W Ward the master of Peterhouae 
Cambridge formerly principal of the Owens College and 
Vice Chancellor of the Victoria University will make the 
presentation on behalf of the subKribrrs 

A Christmas cour>ie of lectures adapted to a juvenile 
auditory wil) be deitvand by Mr Iteary Cunynghama 
C B at the Royal Institution on Ancient and Modem 
Methods of Measuring 1 ime ’ 

An inaugural dinner of Royal School of Mines men rest 
dent in South Africa was held at Johannesburg on Saturday 
October 8 The chair was taken by Mr A R Sawyer 
president of the Geological Society of South Africa and 
many old students of the school were present 
Thi Times correspondent at Tokio reports that a serious 
earthquake occurred in Formosa at 4 30 a m on Sunday, 
November 6 The centra of the disturbance was at Km yih 
where 150 houses were overthrown and 33 damaged 78 
persons killed and 33 injured 

1 HR deaths are announced of 1 orstmeieter Schermg 
formerly professor of mathematics and geodesy in the School 
of loresiry at Munith Clemens Alexander Winkler pro 
lessor at Freiberg and Dr Fr'incisoo Chizroni jr lessor 
of geometry at Modena 

1 ME Society of Arts will commence its fourth half ii ntury 
on November 16 when Sir William Abney as chaiman of 
the society s council, will open the isist session with in 
address Ihe subjects on wbudi papers will be read at the 
meetings before Christmas include British trade canik 
the St 1 ouis Exhibition patent law Burma and street 
architecture 1 here will also be a course of lei tiires on wind 
instruments with musical illustrations 

Tiir Times correspondent at Copenhagen annoumes that 
Mr Mylius Eriihsen s expedition 11 turned there from 
Greenland on November 6 having been absent two years 
and 1 hdlf Mr Mylius Erichsen wak aicoinpanled by Mr 
Knud Rasmussen and Count Haridd de Moltke a well 
known painter The expedition travelled along the west 
coast and drove round Melville Bay on sledges During 
the whole time the explorers lived with the n itives learning 
their language and studying their in inneis xnd customs rf 
life 

It was decided early last year soon xfter the death of 
Mr F C Penrose to commemorate his work in Athens by 
building on to the ‘students Hostel of the British School 
In Athens a library to bear his name Mr Penrose was the 
first duector of the school In Athens and woa called on 
more than once by the Athenian authorities to advise as to 
the preservation of the Parthenon Ihe total cost of the 
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building and flttmgs will bo about 1150! , and so far 401^ 
has been received in subscriptions toward this tfitjdct Tba 
school can if necessary afford out of its own retourcot the 
sum of bool but no more so it seems that at loaot 1501 
should be raised by subecription if the building is to be 
opened free of debt dunng the archseological congres* In 
Athens next spring The committee will have it le to be 
hoped no difficulty in se uring this further sum of money 
Subscriptions mi) be sent to Mr George Macmillan St 
Martin ■ Street London or may be paid into the orcount 
of the Penrose Memorial Fund at the London and County 
Banking ( ompanv I td Henrietta Street Covent Garden, 
WC 

Mr j Fletcher Moulton F R S gave an address on 
the ‘ Trend of Invention in Chemical Industry " before the 
Society of Chemical Industry on Monday In the course of 
his remarks he said that there are two departments of great 
interest at the moment from the inventive development they 
arc manifesting in their products The first if that of 
pharmaceutical products Physiologists are beginning to 
associate specific effeetk on the human organism with 
specific chamiial groups These groups appear in ooimt* 
less combinations and their effect may be masked or 
hindered by the setting in which they are placed It may 
thus be that miny of the forms in which these effective 
groups have up to now been administered have influenced 
and distorted then lurmal xction and a line of genuine 
research and invenlion is now being pressed forward seek* 
ing practical solutions (f the problem of the beat way to 
use these operative groups Ihe second department conctrn* 
food stuffs A vast waste of nutritious matter is going on 
all round us A substantial part of the ability now devoted 
to the practical oolution of difficult rhemical questiona in 
existing industries could be usefully applied to the pre 
fervation of food stuffs 1 hi main trend of invention 
in chemical industry if rendering certain and com¬ 
plete in their action process s fi 1 merly unmanageable or 
unprofitable by lexson of the uncertainty of the reactions 
Ihot actually and lo ally took place The realisation of the 
necaxsitv c I uniformity of conditions in order to obtain full 
yield m mifests itself not only in the efforts lo improve old 
processes but also m the choice of new ones that proceta 
IS a goexi oni which permits the necessary conditions to b« 
secured at every point and at every moment 

A LIS I of iwards to exhibitors from Great Britain and 
Ireland at the bt 1 ouis Internitional Fxhibition haa been 
received from the secretary of the Royal Commission 
appointed for the exhibition The number of grand pnxas 
gained by Great Britain is 121 while 338 gold medals, i6a 
silver medals and 133 bronxe medals have been awarded 
to British exhibitors making a total of 653 It is therefore 
only possible here to mention a few of the awards to man 
of science and scientific bodies Among these awarde ora 
the following — Department of Liberal Arts photography, 
grand pnre Sir W de W Abney, K C B F R S , the 
Royal Observatory Greenwich, the Royal Photographic 
Society the Solar Physics Observatory and Sir Benjamin 
Stone gold medal the Geological Photographs Comroittes 
of the British Association the Cretan Exploration Fund, 
and the Suivey of India Maps and apparatus for geography, 
grand prixe Board of Agriculture and Fisheries, Ordnoncs 
Survey of Great Britain and Ireland, Royal Googra^col 
Society Admiralty (Hydrographical Departmant), tbs 
Survey of India Palestine Sxploratioti Fund ChOTical 
and pharmaceutical arts grand priie, low temporature ro- 
search exhibit of the British Royal Conuniiitcm, Sir 
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WniUun Ramtay, R.C.B., F.R.S.; gold madal, Dr. Ludwig 
Mood, F.R,5.; tlia Owana College; Royal College of 
Sdenee, London. Awarda to collaboratora, gold medal, 
Jamea Dewar. F.R.S. (low temperature reaearch 
exhibit) ; Mr. T. Wilton, and Dr. A. R. Garrick. Varioua 
ai^llcationa of electricity awards to collaborators, grand 
prise, Lord Kelvin (for important contributions to electrical 
engineering); gold medal. Prof. Hugh Langbourne 
Callendar, F.R.S., Mr. W. du Bois Duddell. Theory of 
agriculture: grand pTfse, the Rothamsted Experm.ental 
Station (Lawea Agricultural Trust), gold medal. Board of 
Agriculture and Fisheries; Royal Agricultural Society. 
Department of Horticulture ■ appliances and methods of 
fovaology, grand prise. Board of Agriculture and Fisheries; 
Royal Horticultural Society ; the British Royal Commission, 
gold medal, Dr Henry Department of Forestry appll. 

and processes used ;n forestry, gold medal. Forest 
Department, India; silver medal, the Royal Scottish Arboii. 
cultural Society. Department of Mines and Metallurgy ores 
and minerals, grand prise. Home Office (Mining Depart¬ 
ment) ; Department of Agriculture and Technical Instruction 
for Ireland. Geological maps and plana of mines, grand 
prise. Geological Survey of India. Mining literature, grand 
prise, the Iron and Steel Institute; the Geological Survey 
^ India; gold medal, the Institution of Mining Engineers. 
Fishing equipment and products. grand prise. Marine Blo- 
Association of the United Kingdom, for an exhibit 
p^red at their Plymouth laboratory Illustrating the life- 
history and the food of fishes, and a gold medal for publi- 
cMions. Department of Anthropology ethnography, grand 
^Ise, CretM Exploration Fund; Egypt Exploration Fund; 
Palestine Exploration Fund 


A WNraaBNCi on the teaching of hygiene and temperance 
m relation to physical deterioration was held at Caxton Hall, 
WestmiMtw, on November a, under the auspices of the 
National Temperance League, Sir John Gorst presiding. 
The various speakers dealt with the evils of intemperance. 

Brltl^ Medical Association m which the medical profession 
teaching of the elements of the laws of health 
Should be made compulsory in the elementary schools. 

fa^u! *'«» P“»»e<« « resolution in 

tavour of establishing in the Department of Justice. 

study of the criminal. 
^ »“«««• of Education, 

ashington, Mr. MacDonald has for some years been carry- 
mSmll ‘""y diOiculties, and it w 

*0 »’>• >"'“«lve that the foregoing rewilution 

Ro»*arch " 

Harbert H ’iu**‘ u‘ *?i' ^t^'t'can correspondent, Mr. 
Hamilton, has directed our attention to the reported 

A » TT i" “ origin.rVper 

™^ia, p. as) records that the tumour was growinir 

Wood^ T »■«»«"’»>«"» the colourless 

PJ^tlmt the growth was of mesodermal origin, and ptob- 

‘^*1 “ff^hold vaccination which 

d T ^ ““y of 


., ,-- * •tatUtlcftl Inquirr on coe 

«»• Britith Msdical Journal (November 5. p. 1243). Prof. 
Pearson analyses mathematically certain statistics submitted 
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to him by Lleut.-Colonel Simpson, R A M C . and concludes 
that while most of the correlations both for immunity and 
recovery are distinctly sensible, having regard to their prob¬ 
able errors, yet they are so irregular that litUe reliance can 
be placed upon them as representing any definite uniform 
effect He considers that the data suggest that a more 
effective method of inoculation must be found before it should 
become a routine practice in the Army. 

At a special meeting of the Charity Organisation Society 
on October 31, Dr. Orme Dudficld, medical officer of health 
for Kensington, contributed a paper on the need (nr sana¬ 
toria for persons suffering from consumption. He pointed 
out that more than one-tenth of the total mortality from all 
causes was due to tuberculous diseases, and that consump¬ 
tion accounted for nearly three-quarters of the tuberculous 
mortality. He suggested that the Metropolitan Asylums 
Board, which, on an order by the I,ocal Government Board, 
has the power to do so under the various Health Acts, 
should take the matter in hand and equip sanatoria, the 
present Gore Farm Asylum being a very suitable building 
and site With regard to the expense of such institutions. 
Dr Dudficld remarked that the loss caused to London by 
tuberculosis could not be less than 4! millions per annum, 
and he contended that the expense incurred would be amply 
recouped by the money saved to the community. On the 
motion of Sir W. Broadbent, it was resolved “ That it be 
referred to the Administrative Committee to consider Dr. 
r. Orme Dudfield’s paper and the discussion upon it, and 
to report to the Council of the Charity Organisation Society 
at some subsequent meeting.” 

Dukino last week a demonstration was given at Strat¬ 
ford, ID connection with the process invented by Mr Powell 
for treating timber with a solution of sugar. The result 
IS that all kinds of wood are made tougher, heavier, and 
more lasting, while the softer varieties become more useful 
and more ornamental when worked. Besides this It is 
possible to put fresh and unseasoned timber through the 
process without delay, and after treatment the ” powelhsed ” 
wood IS ready for immediate use, as there is no danger of 
its shrinking or warping The timber is placed in cages 
which are wheeled into a boiler, and after this has been 
closed, a solution of beet sugar is pumped in, though 
apparently an open tank can be utilised. The solution 
takes the place of the air in the timber, and is absorbed 
by the individual fibres, for microscopical examination fails 
to demonstrate the ;>rcscnce of sugar crystals between them. 

It is therefore difficult to remove the sugar, and wood blocks 
which have been treated are no longer porous, so that 
pavements made from them should be more sanitary 
than those in present use After being taken from the 
receiver the wood Is dried in ovens by artificial heat, the 
temperature varying with the kind of wood When sub¬ 
jected to a breaking strain, " powellised ” timber recovers 
Itself to a greater extent than untreated wood, and is able, 
when broken, to support a greater weight without 
collapsing It IS also claimed that timber so treated is not 
subject to ” dry rot,” and by the addition of some poison 
to the sugar it is hoped to make it withstand the attadu 
of termites in tropical countries. 

AccoaoiNO to the report of the Natural History Society 
of Northumberland, Durham, and Newcastle-upon-Tyne for 
*9<>3~4i the " museum talks ” given once a month In winter 
'Ey the curator have been continued. They were fairly welt 
attended, although most of the audience contented them- 
tdves with listening to the discourse, only a few taking the 
opportunity of inspecting tr 
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Some excellent photograph* of rorqual* “ ^loutiiif " I who will welcomr a book of thl* kind, accompanied 


illuitrate a paper on the*e cetacean* by Dr G M Allen 
in the September Isaue of the American \aluralut. In 
height and volume the *‘ vpout ’’ of all the epeciea it much 
lea* than wa» Rupposed to be the case by the older observer*, 
even that of the huge “ sulphur-bottom " averaging only 
about 14 feet in height, although it may occasionally reach 
10 feet In the same number Dr C R. Eastman ha* an 
article on fossil plumage, in which it is pointed out how 
extremely seldom are birds' feather* preserved in marine 
deposits, indeed, the only formations of this nature from 
which they have been recorded appear to be the Solenhofen 
limestones, the Cretaceous of Kansas, and the Monte Boica 
Eocene. 

The practice of planting frees and shrubs by stockmen 
around their ranch-houses is advocated in a Bulletin of the 
New Mexico Experimental Station, in which the author, 
Mr V\ooton, desiribe* the native ornamental plants 
Boplars or cottonwood trees are recommended for shade, 
also thf hackberry, and a maple known as box-elder The 
Indigenpus flora contains many climbers, including specie* 
of Ipomuea, Maurandia, and clematis, while for the gardens 
on tha Mesa native yuccas, the sotol, Dasylirion, and the 
ocotllto are suitable 

The latest number of the If’cst Indian Bulletin, vol v , 
No. a, contains an article on the cold storage of fruit, in 
which it is pointed out that previous to storage it is 
necessary to have the fruit cool before and while It is being 
packed. Reference is made to the installation of Hall’s 
system for cooling the fniit chamber* on board the West 
Indian Royal Mail Steamers Tagus and Trent. A review 
of the cacao industry Indicates that Trinidad and Grenada 
continue to show a satisfactory increase In their exports, 
and Trinidad Mand* fourth in the list of cacao-producing 
countries. 

CoNTiKUiNti the ‘‘ Materials for a Flora of the Malay 
Peninsula," Sir George King, F R.S , with the cooperation 
of Mr. J. S Gamble, F R S., ha* worked out in the latest 
part {No. 15) the unlovulate aeries of the Rubiacem This 
coincides with the subdivision t'offeoidem adopted by 
Schumann in Engler's " I’flanxenfamillen ” The authors 
retain Ophmli* as a generic name, and include under 
Webera only a portion of the genu* as understood by Hooker 
In the " Flora of British India ” 1 he most important 

genera are Ixora and Lasianthus, for the latter of whiih 
no fewer than twenty-five new species are given No species 
of the Indo-Mahiyan genus Myrmecodia is recorded, and | 
only one specie* of Hydnophytum. 

We have received from Messrs. J. R. Gregory and i'o , 
of Kelso Place, I.«ndon, W , the prospectus and first part 
of the "’twentieth Century Atlas of Microscopical Petro¬ 
graphy ” Ihi* elaborate work is intended to supplv draw¬ 
ings, descriptions, and microscopic slides of typical rocks 
to Us subscribers; while, for an additional guinea, chip* of 
the same rocks, mounted by a smooth fare on glass plates, 
are Issued to complete the materials for study. There are 
many good points about the idea, and we do not know why 
so capable a draughtsman a* the author should veil his 
identity under the not very attractive title of " a senior 
medallist and flrst-class honoursman in Natural Science of 
the Umversity of Edinburgh." The subject is not treated 
systematically, and we note that, while the plote* ran be 
arranged in a portfolio according to the owner's taste, the 
text IS paged continuously, and cannot be cut up. There 
are many students, especially those forced to work alone, 
NO. i8a8, VOL. 7 iT 


is by the actual specimens that are described. 

I HE Royal Society has published its second annual 1*^ 
of that part of the " International Catalogue of Scieotiflc 
Literature " dealing with meteorology, including terreftrlal 
magnetism. Our readers generally will know that thiw 
catalogue is an outgrowth of the catalogue of scientific 
papers published by the ROyal Society. This second issue- 
comprises mainly the literature of 190a, but include* some 
works published’ In igoi Not only the title* of paper*. 
apiMsaring in periodical* or as independent work* are given, 
but their subject-matter has been indexed The referee of 
this valuable contribution is Mr. 'f. D Bell (librarian of the- 
Meteorological Office), which, we consider, is sufficient 
guarantee of the rare that has been taken in the preparation 
of the work We note that n very important additioo has 
been made by including the content* of the Meteorologuche 
ZeiUchrift for igoj as well as for 1901 which were omitted 
in the first issue But we also note some important 
omissions which will probably be remedied in a future issue, 
e g the valuable papers which appear in the 1/ 6 .Uonfhly 
Weather Revieiv. The Royal Society appears to receive 
notification of very few daily weather reports, as only those- 
of four countries are included out of some twentc-five that 
are actually published 

Me. John W Buttiuis, writing in the Edinburgh Mathe¬ 
matical Society's Proceedings, advocate* a much more ex¬ 
tensive use of the principle of symmetry in leaching 
geometry, a proposal with which many mathematician* will 
no doubt agree. 

An amusing anecdote about Linnea borealis 1* told by 
M V, Brandicourt in Cosmos for Oitober i Thl* rare- 
fdant was reported to have been discovered in 1810 by the 
Empress Josephine when on a visit to the Montanvert ut 
Chumounix But it transpired Inter that the specimen* 
were planted there by a certain Bonjeau, who wa* 
pharmacist to Her Majesty, ond the secret wa* let out by 
the man who planted them in a letter to her asking for help 
when he was incapacitated by an an idem. As M Brandi- 
court remarks, no one will ever again find Linnea borealis at 
the Montanvert or anywhere near—the Empress took then* 


In the Proceedings of the Royal Society of Edinburgh, 
XXV., 4, Dr J. Erskine Murray describes a simple differenti¬ 
ating machine. In it the differential coefficient of a functionr 
the graph of which has been drawn is obtained by recording 
the slope of the tangent at each point, and to give this the 
machine is guided so that two near dots on a piece of 
celluloid shall at each instant lie along the curve, while- 
a tracing point on a second sheet describes the required 
graph of the first derived function as thus obtained approxi¬ 
mately This method, rough as it sounds in description, 
is said to give valuable information in many statistical 
problem* where existing methods would prove too laboriou*. 

We have received parts 1. to vii. of the Kendiconto of 
the Naples Academy (January to July), and in them notice 
obituary accounts at three member* of the academy. Antonio 
dc Martini studied medicine at Naples and Paris. In 1839 
and 1840 he published with Salvatore Tommasi two paper* 
on the organism of reptile* and one on the lamprey, and 
these were soon followed by many other papers. In 1847 h* 
was appointed professor of anatomy and physiology at th* 
veterinary college The new morphology emanating from* 
I Germany at that period attracted Martini’s attention, anci 
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he published a valuable work on embryology. About i860 
he was nominated professor of physiology, and two years 
later he was appointed to a newly founded chair of pathology 
He was also appointed consulting physician to Princess 
Margherita, mother of the present King. Throughout his 
career be worked hand in hand with his colleague Tommasi 
Gaetano Giorgio Gemmellaro was born at Catania in 1833 
At the age of twenty he produced his first paper on certain 
volcanic minerals from Patagonia, and from then onwards 
published papers almost continuously for fifty years The 
geological history of Sicily was almost made by him He 
was professor of geology and mineralogy at Palermo, a 
member of the Accademla del IJniei and of many other 
academies of different countries, one of the " Forty ** of 
the Italian Society of Science, a Senator, and Knight of the 
Order of Savoy. Prof. Giustiniano Nicolucci was born in 
the island of Lirl, and graduated in medicine at Naples in 
1843. Under Stefano dalle Chiaje he det'eloped a taste fur 
biological science, and in 184a published his first paper on 
the structure and functions of the human cerebral nerses 
During the political disturbances he left his country, and 
three years later returned to practise medicine The various 
ttpes of humanity with which he came in lontiut in hi<> 
profession attracted his attention to the study of anthro¬ 
pology, which he cohtinued to his last dat His researches 
dealt with both historic and prehistoric anthropology, his 
favourite theme being the prehistoric .-inthropologv of Italy, 
and especially of southern Italy 

A NSW and revised edition of " Object I.essons in Elemen¬ 
tary Science,” by Mr Vincent T, Murch6, has been published 
by Messrs. Macmillan and Co., Ltd , in two parts at as 
each. 

The “ London Unisersity Guide and University Corre¬ 
spondence College Calendar ” for 1905 contains in a ron- 
\ement form the kind of information required by a private 
student desirous of taking a degree at the University of 
London 

Me. IIemminG’s book entitied ” Billiards Mathemuticallv 
Treated " has reached a second edition, which has just been 
published by .Messrs Macmillan and Co., Ltd In 
appendix ill of the new edition Mr. Hemming Institutes a 
comparison of strokes played through and fine, and of the 
margin of error in each case. 

Messrs Whittaker and Co. have published a third edition 
of “ The Optics of Photography and Photographic I-enses," 
by the late Mr. J Traill Taylor The short chapter on 
lenses of Jena glass which was included In the last issue 
of the book has been omitted, and, one on anastigmatic 
lenses, written by Mr P. F. Everitt, inserted in its place. 

An authorised translation, by Dr. M Ernst, of the presi¬ 
dential address delivered by Mr. Balfour at the Cambridge 
meeting of the British Association has been published bv 
Herr J. M. Barth, Leipzig, under the title “ Unsere heutige 
W’eltansschauung.” Dr. Ernst has rendered the address 
Into fluent German, and has added a few short descriptive 
notes—mainly of a blograpihical character—which will be 
of interest to readers unfamiliar with the names of Newton, 
Cavendish, Stokes, Maxwell, Kelvin, Rayleigh, and other 
natural philosophers to which reference is made. In the 
first note, on the foundation and objects of the British 
Association, the list of sections should have included the 
section of educational science. 

The “ Notes on Shooting, with Instructions Concerning 
the Use of Nitro-Powders,” written by “ An Expert,” and 
gmblished by Messrs. Curtis’s and Harvey, Ltd., has reached 
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'■ an 4ighth%dition This little volume of 83 pages has been 
completely re-written, and now contains a pracliial aicount 


of the results of recent researches 1 


sporting gunnerv 


The actions of guns and gunpowder are based on the Ians 
j of physics aim chemistry, and the results which have 
followed the application of the scientific method to the 
\ problems in connection with this branch of tci hnology have 
I been incorporated in the book 'Ihe volume provides 
\ evidence that manufacturers are coming to realise that sub¬ 
stantial .idvantages in *eir work follow an acquaintance 
1 with results arrived at oy the man of science The six 
, chapters into which the book is divided deal with siiiokeicvt 
. powders and the methods of testing them, with patterns on 
' the distribution of pellets on the target, with cartridge 
shooting, and aiming at moving objects 

OVR ASTROHOMICAI. COLUMN. 

,\lTVRATtS FOR MEASURING TIIF \'FrX)CIT\ OF TIIF I'.ARTirs 

Rotation —Prof A FoppI, of the Munich lechnual High 
School, has devised 1 new gvrosiopic iippaintus for measiir,- 
ing the .ingulur velocity of the earth's rotation 

As shown in the .irioinp.in\ing figure, the apparatus con. 
Sists of a large top c.irrving .it ein h end of .t horizontal 



iron wheel 50 im (107 inches) in diiiineter and 
I 30 kilograms (Wei lb) in weight Ihis spindle is the axle 
of a small electro-motor whiih is r.ip.ible of turning the 
I wheels 3400 revolutions per minute Ihe whole framework 
IS suspended by three fine, strung steel wires to the ceiling 
of the room in whii h the experiment is performed, and a 
cross piece imniedialelv under the centre of the axle dips 
into a bath of oil, therebv deadening the subsidiary inter- 
fering oscillatinns Ihe angle through which the whole 
1 apparatus turns about its vertical axis is read off, on the 
two scuUes shown In the figure, to about the tenth of a 

^?^'*Mrform the experiment the current is disconnected 
from the motor, and the latter run as a generator for a 
short period, when a reading of a voltmeter placed m circuit 
enables the angular velocity of the revolving wheels to ^ 
found. Knowing this, one deduces the moments of inertia 
of the turning masses, and then by an equation which takes 
for its argumeats the combined moment, the constant 
j angular velocity of the wheels, the torsion of the trifilar 
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•lupentton, Ac one may calculate from the obeerved read- | 
inse taken from the ecalee each minute of the quarter or 
half on hour that the wheele continue to revolve at a con 
etant rate the angfular velocity of the earth % rotation I 

For thit quantity Prof FdppI hae obtained a value within ' 
a per tent of that obtained from utronomiral phenomena 
and hopei with the auiitonce of M O bchltck the maker 
of the apparatue to obtain a ttill more accordant value by 
further modifying and perfecting hli device (Heeue gtn/rale { 
del SciancM No 19 October 15) 1 

lur PoaeaiD Suowha —Mr A King aendi an account ot I 
hit obtervationt of Pcrteid meteors during July and August 
Ihe observations were divided into two periods namely 1 
fi) July 13 to 18 inilutrve at Sheffield (a) August 3 lo 18 ' 
inclusive at Leicester 

1 hi total tune spent in watihing was twenty one hours 
Considerably more than aoo shooting stars were seen of 
whiih neirfy 130 were Perseids its meteors uere noted 
about 80 being Perseids The maMmiim of the show«r | 
seems to have occurred on August 11 or m the daylight 
hours c f the morning of August u By August 14 the 
strength of the shower had much decreased but on the 
following night there was a recrudesceni o of Perse id ictivity 
for within the first fifteen minutes of a watrli fr m ich 
to iih two beautiful Perseid fireballe both neirly equalling 
Jupiter in brilliant e appeared and altogether the hourly 
rate of Perseids was higher than on August 14 Mr King 
considers that the displ-iy was scan ely so strr ng is of late 
years but still wts s fairly rich one Ihe f llowing pc si 
tions were obtained —August 6 a 3H I +41^ (10 meteors) 
August II a 44), t +47) (35 meteors) August la 
B 46) 8 +S7) (13 meteors) August 14 a 40J 3 +58) (7 
meteors) 

The movement of the radiant is thus well shown In 
conclusion Mr King says —' All the brilliant Perseids 
had pear shaped heads Of 47 Perseids the rolours of which 
were record^ 31 were jellow a ftw of these having a 
greenish tinge The tints of the streaks ususllv eluded ' 

observation but the streak of a bright Perseid which 
appe cred on August 13 was muddy 

liiR Dumb BILL Nebula—F rom a special study of the 1 
various forms of ncbul-e which he has photographed with 
the Meudon reflector M Louis Rabourdin has irrivt I ct 
the innclusion fhnt the dumbbell nebili miv be eorrcitly 
ilassifled ss elliptical and that the ring mtuia in lyri 
should also he placed in the same category 

On comparing a number of photographs of these two 
objects hr found that they have the time elliptical { rm and 
that the stars enclosed in each are geneially speaking 
similarly arranged Consequently he believes them lo be 
objeits which started with the sime primal form liit 
have arrived at different stages in the order of thnr 
evolution 

Several other well known objects are placed by him in 
the same class and he suggests that the nebuln generally 
may be of two general types only vis elliptiral and spiral 
(Bulletin ds la Socidtd astronomique da trance October 
1903) 

Harvard Coilvcb Obsrrvaiory—I n a small brorhure 
wblithed by the Haivard College authorities (Cimbridge 
M css iqo4) the est tblishment growth and work of the 
college observatory is briefly recoiiled The various stations 
and the instruments located in eacji are named and de 
scribed and the work already performed the publications of 
the observatory and the omcers employed are mentioned 
in rhronologital order Two reproductions of photographi 
show the stations at Cambrldn and Arequipa respective^ 

In a second similar publication Prof E C Picketing out 
lines the second part of his ‘ Plan for the Endowment of 
Astronomical Research " in which he suggests several 
methods of usefully spending the money he it seeking to 
raise for this purpose Among other things he discusses 
solar eclipse expeditions and sUtes that the English method 
of orjfinisation by meant of a central permanent eclipse 
committer is one which might be usefully copied tn other 
countries where much money hae been ‘ wasted ' by send¬ 
ing out a number of mutuollv Independent expeditions oftai 
in charge of incompetent persons to attempt to obtain 
results which are but seldom adequately discussed or 
published 
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IRON AND SlkEL INSTITUTE 
THE opening meeting of the Iron and Steel Instituts wa» 
^ held on October 34 in New York under the presidency 
of Mr Andrew ( amegie Addresses ot welcome were de¬ 
livered by the Mayor by Mr John Frits chairman of the- 
reception committee and by Jdr James Gayley wmdmt 
of the American Institute of Mining Engineers (m behMf 
of the council Sir James Kitson presented to Mr Carnegie 
the Bessemer gold medal m recognition of his great services 
to the iron ind steel industries of the world On October 36 
a selection of papers w s reid and discussed 

The first and most iinpc riant read was that by Mr James- 
Oayliy (New York) on the ^plication of dry air blast to 
the manufacture of irin Ihe variable moisture in the- 
atmosphere h is long bien recognised as a barrier to further 
piogress in blast furnace practice Ihe problem of extract 
ing the moisture has been solved bv Mr Oayley b> the 
adoption of r» frigeration by means of anhydrous ammonia 
\ plant was put in operation at the Isabella furnaces of 
the Carnegie Steel Company at Pittsburg on August 11 
and remarkable results have been obtained Prior to its- 
adoption the furnace from August i to August ii produced 
on an average 3^8 tons of pig iron daily with a coke con¬ 
sumption of 3147 lb Using dry air blast from August 33 
to Septembci i) the daily {deduction of pig iron averaged 
447 tons w ch a coke consumption of 1736 lb Similar 
idvantagcs would doubtless be effected in the Bessemer con¬ 
verter in the open hearth steel process in copper smelting, 
and in other processes where air in lErge quantities is used 

Ihe next paper read was n the influence of rirbon and 
phosphorus on the strength of iron and steel by Mr H H 
Campbell of Sieelton Pennsylvania 

The paper by Mr C \ Bellamy Director of Public 
Morks Lagos wts of gre t ethnological interest He de¬ 
scribed the pioitsk of iron nitnufaclure in the hinterland of 
the British i 1 ny of I igos within twenty days of 
I ondon when the meth^s at e the same is those 
pta t &ed by the etrliest wirkers in the melnl The 
smelting w rks arc near 0>c the cipital of the Yoruba 
c untry ind it is only lerenily that they have been visited 
by 1 white man for the first lime Analyses given by Mr 
1 W Hortxrd in an appendix to the piper show that 
the met il is a pij, ron partiilly decarl ur sra by in cxidising 
flux It Ik rediv 1 puddled sUel low in bulphur and phos¬ 
phorus Its pur tv 1 cuuntinj, tor its good qualities 

Mr J M Oledh 11 read a piper describing the develop 
iiunt ind rise of h )i,h speed tool sled Since the initiation 
I r high spi ed cutting at the Bethlehem Steel Works great 
developments hivc been 111 tde and results in cutting powers 
far beyond expeitation have been attaint d An analysis of 
one of the list quilities of iipd steels predured by Sir 
W & Armstn ng Whitworth and Co I td showed o 55 
per I ent of 1 irbon 3 S per cent of chromium and 13 5 per 
cent of tungsten 

Ihc results of different inilvsts when operating on the 
same sample of iron or steel are far frt m conior^nt and 
attempts nave been made at vaiious limes to nvestigate 
the causes of difference \ further attempt has niw been 
made to aKcrtam the most trustworthy methods for the 
determination of carbon and phorohirus in steel by a com 
mittee consisting of Mr J I Stead F K S Baton H 
von Juptner Austria) Mr A A Blair (Phdndelphia) and 
Mr Gunnar billner (Stockholm) who pn seated an intenm 
report covering lifty two printed pages 

A paper on acid open hearth manipulation was submitted 
by Mr A McWilliam and Mr W H Hatheld (Sheffield) in 
which experimental results were recorded proving that at 
ibout the temiieratures occurring in Siemens steel making 
practice the chemical composition of the blag particularly 
with regard to its acidity » the factor which determlnea 
whether the percentage of silicon in the molten steel shall 
increase or decrease 

Mr E Demenge (Pans) submitted a paper on tha 
utuisation of exhaust steam from engmes acting intar- 
mlttently by means of regenerative steam accumulators mad 
of low-pressure turbines of the Rateau type The proceM 
^ “M>*‘*** conspicuous success at the Domta 

Steel Works in Russia at the Poensgen Steel Works at 
Dutseldorf and at several French collieries 

The meeting concluded with the customary votes of dunkb 
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«o the reception committee, propoeed by Mr. E. Wtndeor ! 
Richard* and •econded by the •ecretary, Mr. Bmnett H. 
Brough. The meeting wo* attended by more than 300 
meipbm, and an attractive programme of vUiti ti ' ' 
Inrglcal work* in variou* part* of America « 


THE INTERNATIONAL ELECTRICAL 
CONGRESS AT ST. LOUIS. 

S INCE the article on the proceeding* of the International 
Electrical Congre** at St. Loui* appeared in our Ir—- 
■cf October *7, we have received the aubjoined report to 
congre** of the chamber of Government delegate* referred 
<0 on p. 639 . , . 

It will be noticed that the resolutions ask for the appoint¬ 
ment by Government* of one international commission, at 
first of a temporary character, but which, it is hoped, may 
hecome permanent, to deal with electric units. 


At the meeting on September ib the following resolution* 
were unanimously adopted :— 

“ That the delegates report the resolution of the chamber 
a* to electrical units to their respective Go\eriiments, and 
that they be invited to communicate with Dr. S. W Stratton 
(Bureau of Standards, Washington, D C.) and Dr. R T. 
Glozebrook (National Physical Laboratory, Bushy House, 
Teddington, Middlesex, England) as to the results of their 
report, or as to other questions arising out of the resolution.” 

“ That the delegates report the resolution of the chamber 
as to the international standardisation to their rcspeitive 
technical societies, with the request that the socictieji take 
such action as they may deem best to give effect to the 
resolution, and that the delegates be requested to lom- 
municate the result of such action to Colonel R. E B 
Crompton, Chelmsfoid, England, and to the president of 
the American Institute of r'loctrical Engineers, New York 
City.” 


Report of the Chamber of Delegatee 

At the meeting on September 13, after discussion in the 
chamber, two subcommittee* were appointed to deal with 
the questions of International electromagnetic units and of 
International standardisation respectively. 

At the meeting on September 15 the following report of 
the committee on international electromagnetic units was 
aiccepted and unanimously adopted ■ 

Committee on International Electromagnetic Unite 

The subcommittee appointed September 13 beg* leave to 
suggest that the chamW of delegates should adopt the 
following report — 

It appears from papers laid before the International 
Electrical Congress and from the discussion that there are 
considerable discrepancies between the laws relating to 
«lectric units, or their interpretations, in the variou* 
countries represented, which, in the opinion of the chamber, 
require consideration with a view to securing practical 
siniformity. 

Other question* beating on nomenclature and the deter- 
<mlnation of unit* and standards have also been raised, on 
which, in the opinion of the chamber, it is desirable to have 
international a^eement. 

The chamber of delegates considers that these and similar 
question* could best be dealt wjth by an international com¬ 
mission representing the Government* concerned. Such a 
Kximmission might in the first inttance be appointed by those 
countries in which legislation on electric units has been 
4idopted, and consist of (say) two member* from each country 

Provision should be made for securing the adhesion of 
.other countries prepared to adopt the conclusions of the 
commission. 

The chamber of delegate* approves such a plan, and re- 
.quests its members to bring this report before their respective 
.Governments 

It Is hoped that if the recommendation of the chamber of 
Klelegates be adopted by the Governments represented, the 
.commission may eventually become a permanent one. 

ITie following report was also received and unanimously 
adopted from the committee on international standard- 


The committee of the chamber of delegates on the 
standardisation of machinery beg* to report as follows •— 
That steps should be taken to secure the cooperation of 
the technical societies of the world by the appointment of 
a representative commission to consider the question of the 
-standardisation of the nomenclature and rating* of electneal 
apparatus and machinery. 

If the above recommendation meets the approval of the 
chamber of delegates, it Is suggested by your committee 
.that much of the work could be accomplished by corre¬ 
spondence In the first inttance, and by the appointment of 
a geneal temtary to preserve the records and crystallise 
the points of disagreement, if any, which may arise brtween 
the tnethod* in vogue in the different countries interested 
It w hoped that If the recommendation of the cham^ of 
•delegate* be adopted, the commission may eventually be- 
•come a permanent — 
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THE NATIONAL ANTARCTIC EXPEPITION. 
'T'HE narrative of the National Antarctic Expidition, rc- 
lated by Captain Scott to an audience of about sei'en 
thousand people at the Albert Hall on Monday, was the first 
account of the work of the expedition given to the Royal 
Geographical Society since the Discovery returned home 
Captain Scott made a general statement of the work of the 
expedition, referring particularly to the various sledging 
journeys—nine of which were made in the first season and 
SIX in the second season—for exploration to the south, west, 
and east; but his remarks were ihiefiy of the nature of 
descriptions of a magnificent ixilleition of photographs of 
scenes and incidents in the areas visited These pictures 
themselves constitute a unique record of Antarctic conditions, 
and with the results of meteorological, magnetic, hydro- 
graphic, biological, and geological observations make the 
expMition most notable in the history of polar exploration. 
An exhibition of the photographs taken by Lieut Skelton, 
water colour sketches and toloured dr.iwings by Dr K A. 
Wilson, and other objects of interest connected with the 
voyage of the Discovery, is now open at the Bruton Galleries, 
13 Bruton Street, Bond Street, W. 

At the end of the lecture the chairman, Sir Clements 
Markham, K.C B., on behalf of the Royal Geographical 
Society, presented a gold medal to Captain Scott and silver 
medals to the officers and men 'I he gold medal of the 
Gewraphical Society of Thiludelphia for 1904 was presented 
to Captain Scott by the United States Ambassador m the 
name of that society The medal bears on one side a 
medallion of Dr. Elisha Kane, their own discoverer, in whose 
honour the society was orgunised, and on the reverse this 
inscription —“ l-'or eminent geographical research Per 
mare et terram. The Philadelphia Geographical Society 
Incorporated ifioy .\warded to Captain Siutt in the year 
1904.*’ 

As the scientific work of the expedition will be described 
at subsequent meetings of the Roval Geographical Society, 
Captain Scott only made incidental reference to It, and 
added little to what has .ilren^ appeared in these columns 
(vol Ixix , p. 543, April 7). The following brief sutiimui y 
of the lecture is, howiver, of mteresi in showing some of 
the incidents and inquiries of the exjiedilinn 


The Antarctic area was divided into four quadrants, of 
which the Ross quadrant was allotted to the British ex¬ 
pedition. It was there th.it Sir Jniiii*s Ross in 1840 dis¬ 
covered the sea that bore Ins name But Sir James Ross 
was in a sailing ship, and only saw things dimly and in 
the distance, fhe geographnal problem was therefore in 
brief to find out what lay to the east, to the west and 
to the south of what Ross had seen In addition to the 
geographical problem, there were many scientific ones con¬ 
nected with a region so little known The principal of 
these was magnetism, and the course taken by the Discovery 
was especially adapted for a magnetic survey. 

Accompanied by two other members of the expedition, 
Ciqiitain Scott left the ship for a southern Journey earlv in 
November, 190a, and on December ag arrived at a jxiinc in 
latitude 80° 17', when they were obliged to retrace their 
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»tep* Finally, thp party rrtumrd (afrty to the ship, and 
found that the Morning rrltef ship had arrived in MtMurdo 
Sound. Mr. Armituge made a journey to the westward with 
a lorge party After one or two failures he found a good 
route to the mam Ice caji over the surface of n glacier of 
great length. Me gradually ruse in altitude until he arrived 
on the inland plateau at a height of tlquo feel, and was 
thus the first to penetrate into the interior of Victoria Land 

The expedition had hoped to accompany the Morning 
home, and it was not until the end of February, 1003, that 
this was seen to be impossible, because of the condition of the 
lie. Ihey expecteil the Ice in the buy m which they lay 
to break up, hut unfortunately it got so lute thut there was 
only one thing for the Morning to do, and that was to return 
She got home with a good deal of difliciilty, but the Dis¬ 
covery was foried to remain a second winter. 

Captain brott next made a sledging expedition in 
a westerly direction, reaihing his "furthest west" 
point on November ^o, 1903 'Ihe party had reached the 
top of a mountain range some 701x1 feet .ibove the sen-level 
when a bllmard lanie on nnd prevented further movement 
for six days. The party then set out westward, rising 
another 1500 feet, nnd lor another week advanced over a 
huge plain that extended ns far as the eye could reach. The 


mcessanl wind from the west. The rarefied air, 
great effect in reducing slaying power On this expedition 
they reached .x verv interesting s()Ot—that at which the 
cuinpass pointed south instead of north They had reached 1 
for the first lime the line of no variation lying between the 
South Pole and Ihe south magnetic jiole 

Bv the middle of December, 1903, all the sleitging parties j 
were ordered to be back, in order that an attempt might be 
made to free the Dismvi'ry from the ice by sawing out a 
channel 'I he attempt to clear a channel had to be 
abiildaned, 6ut'nn January the Morning and the Terra 
Kovi sighted 1 hev brought word that unless the | 
ntscoDUy' could be freed it must be abnndoned, .ind to 
nBviatf thih haijl necessitv blasting operations were under- 
^nken. 'Bub bv the end of January the 11 e began to break 
up Of Its dJtrtf'accord, and by the middle of Februan there 
Was epelear cjiu'rmel forlhk Ottcovery, which was then free 
tir^^firt dn^itsVeturn'voJxige 

Momr Tvekesi the story of i 

. ' LONG CONTKOVEKSY. 

^MB'^igheso fiiountain In the world Is situated m a 
' cou^ntry' from which huropenns have with few excep¬ 
tions been jealously excluded, and the reient visit to the 
capital of Nepal of an experienced British siirvevor, 
ecfulpped with instruments and with full permission to use 
them, IS an event of no small interest In the annals of 
Himalayan geography ‘ It is clear from (.nptain Wood’s 
report that this event has been brought about by the personal 
intervention of Lord Curxon 

Surveyors have penetrated the Hmi.ilayas east and west 
of Nepal into Sikkim and Kumaon, and have from these 
points of view been enabled to observe a few of the Nepalese 
peaks; but from flanking stations the ranges of inoimtams 
are seen “end on," and the nearer peaks shut out the 
more distant from view ’Ihe knowledge that we possess 
of the heights and positions of the peaks of the Nepalese 
Himalayas has cxinseqiienllv been obtained from ohserv- 
ations taken with theodolites at stations situated in the 
plains of Bengal and Oudh 

From maps of small areas we are able to rstiiiuile that 
the number of peaks existing in Himalayan regions, in- 
rluding Kashmir and Bhutan, probably exceeds 40,000, and 
that of thest! more than 10,000 arc always clothed with 
snow Such estimates, rough as they arc, suffice to show 
that the problem which confronted the Indian Survey when 
It first undertook the determination of the positions and 
heights of the peaks of the Himalayas was not a simple one 

It is difficult now to discover how many of the 10,000 
snow-peaks were known to the natives of India bv name 
before the British commenced their survey The number 
^ Idsnviacstlon and Noamiclatan of HinwlsTan IVraliii. 

Jhr Q#t. H Waod, R.F , with s jesfaes by Coloesl Gorc^C^ I .R.E, 
Sar»w„Osn*nd of Indis. (PnbhtlMd by Older of Colonel K a 
toofj R-K , Surveyor Geoerel of Indie, 1904 ) 
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so named was certainly small, and possibly Imw than fifty,. 
Not only were the two highest mountains of all withtMt 
a name but many of the most conspicuous peaks through* 
out the whole length of the Himalayas were nameless. 
Ihc few peaks that serve us landmarks to travellers on 
frequented thoroughfares have probably always had names, 
and the few that mark the sources of sacred rivers and 
indicate to weary pilgrims on distant plains the position* 
of the shrines that are their goals have for ages been 
recognised by names 

It is questionable whether some of the Hindu names nowr 
attaching to peaks were not given in the first instance by 
British surveyors, in the earlier days of the survey name* 
were accepted from villagers more readily, perhaps, than 
would now be done Even the celebrated name of 
Dhawlngln, as attaihing to u particular peak, is not 
altogether free from suspinun. The story of the con¬ 
troversy over Mount ICverest shows how easy it is to find 
native names that have no existence in fart, and how hard 
It is to identify the precise peak even when a native name 
is current 

When 10,000 snow-peaks have to be fixed, and when but 
SO of these have names, some system of classification has 
to be devised. 1 lie rase is analogous to that of the stars; 
a few of the brighter stars have name* of their own. 
the remainder are classified by constellations, and 
are designated by tetters or numbers. The snow-peak* 
of the Himalaya* are classified by areas, and are designated 
by Roman numerals or by letters with numbers attached; 
thus the highest mountain In the world is known in the 
official records as Peak XV. and the second highest i» 
recorded ns Peak K„ both having been nameless ut the 
time of their discovery 

The height of Peak XV, now better known as Mount 
Everest, is 29,00s feet, and that of K, is 28,250 feet. 
Sixty year* ago Dhawlagiri, in Nepal, was ronsidwed the 
highest mountain in the world; Dhawlagiri is 26,795 feet 
high, and has since been found to be surpassed in haght 
by SIX Himalayan peaks, of these K, is in Kashmir, and 
the other live, ivverest (29,002), Kangchenj'unga I (28,1411). 
Kangchenjunga II (27,803), Mukalu (27,791)), Peak 
1., (27,000) are in or near Nepal 

The Discovery of Mount Everest '—In 1848 trigono¬ 
metrical surveyors comnienred to build a line of survey 
stations along the plains of Oudh and Bengal from west to 
east, and to determine the positions of tnese stations in 
latitude and longitude by means of triangles observed with 
large theodolites Sir Deorge Everest had intended 
originally to carry the series along the mountains, but 
abandoned his design in txinsequence of the refusal of the' 
Nepalese Government to allow the operations to enter their 
territories. Consequently, after crossing the hills of 
Kumaon, the stations were brought down into the plain* 
near Bareilly, from which point they were carried for 8oO' 
miles througli the deadly tracts which fringe the Himalayas. 
At almost every station the snowy range of Nepal wax 
visible, and the northern honxon appeared broken by 
numbers of peaks. Just as some stars appear brighter to 
the eye than others, so do some xnow-peokt agidnst the 
skv-Un« appear loftier than others The superior magni¬ 
tude of certain stars may be due either to their greater 
diameter or their lesser distance, and the tuperior elevation 
of certain peaks may be due either to their greater hel^t 
or their lesser distance The most refined obeervatlon* 
with the most perfect of instruments, if taken from a 
single station only, will furnish no clue as to whelhtf a 
mountain-peak 11 conspicuous on account of Its magnitude 
or on account of its nearness. 

As the surveyors moved across Bengal from weu to 
east they witnessed changes in the apparent positloas of 
the peaks; the analogy of the stars no longer serve* us, a* 
owing to the great distance* of the latter they appear to 
preserve their relative positions In the skybut the case of 
mountain-peaks may be compared to what a traveller 
witnesses when he journeys by rail through a forest of 
pines—the nearer tree-trunk* continually appear to pasa. 
between hi* eye and the more distant ones A* the siwvejror 
move* across the plain* paraltel tq the mountains h* sees 
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JnnunMTHble peak*, many anow-cUd, many bare, alaraya 
eeemingly changing their places and forms. 

It is a mistaken idea that particular peaks can be 
MentiAed from different points of view by their characteristic 
shapes. Suih a course may sometimes be possible from 
near stations, but at distances greater than forty miles the 
form of a peak is its i ross-section in outline against the 
sky, and this changes as one moves round It. The same 
peak 18 often found noted in the ffeld records of the survey 
by a different letter or number at each station from whiLh 
it was obserted Colonel Sir Andrew Waugh, of the 
Bengal Engineers, who was Surveyor>General of India 
from 1843 to 1861. realised from the outset the difiirultles 
of IdentlAcalion His orders were that every visible peak, 
great and kihuII, was to bo observed from every observing 
station, but that the IdenliAcation of peaks, with the ex¬ 
ception of the unmistakable few possessing native names, 
must be left to computers. In accordance with these orders 
the true direction of every visible peak and the angular 
elevation of every summit above the horizon were deter¬ 
mined from every observing station. 

The identiAcation of the peaks as observed from different 
stations was then effected as follows -- 

Ut Sirp ,—The stations of observation were carefully pro- 
ected on a map, and from each were drawn lines represont- 
ng the diret tlons of all peaks observed from it. 

and £lrp—When direction-lines from three or more 
stations met in one point, it was tentatively assumed that 
the same peak had been observed on the three or more 
occasions 

^fd Step —By trigonometrical formula the distance of 
this aiiunied peak from each of the observing stations was 
then calculated, and from these distances independent values 
of the latitude and longitude of the peak were obtained; if 
the several values were accordant the identiAcation was 
proceeded with. 

^th Sup —From the observed angle of elevation and from 
the calculated distance of the peak from each station the 
height of the peak was deduced; a separate value for the 
height of the peak was thus obtained from each observing 
station. If the several values of height were accordant the 
IdentiAcation was Anally accepted. 

Numerous peaks were found to have been obeerved only 
once or twice, and could not be identiAed; many others 
failed to satisfy all the tests, and had to be rejected 

About 185a the chief computer of the office at Calcutta 
informed Sir Andrew Waugh that a peak designated XV 
hud been found to be higher than any other hitherto 
measured in the world. This peak was discovered by the 
computers to have been observed from six different stations, 
on no occasion had the observer suspected that he was view- 
•n^hrough hit telescope the highest point of the earth. 

The following table shows the several values of height 
that were obtained for Mount Everest — 

Tub OesiRVBD Hbioht or Mount Evbrbst. 
Extracted from the Records of the Great Trigonometrical 
Survey nf India 
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Sir Andrew Waugh had always adhered to the rule of 
assigning to every geographical object its true local or 
native name; but here was a mountain, the highest in the 
world, without any local or native name that he was able 
to discover. He determined, therefore, to name the great 
snow-peak after Sir George Everest, his former ihicf, the 
celebrated Indian geodesist. The name of " Mount 
Everest ” has since beconio a household word, ond no 
objecdon to it has ever been raised by natives of (he country. 

The Devadhunga Controversy —When Sir Andrew 
Waugh announced that the peak was to be named I'verest, 
Mr. Ilodgson, who had bem political officer in Nepal for 
many years. Intimated to the Koval Geographical and 
Royal Asiatic Societies that Sir Andrew Waugh had been 
mistaken, and that the mount.iin had a local name, viz 
Devadhunga. Sir Koderuk Murchison, the president of 
the Royal Geographical Society, approved Waugh’s action, 
but the Royal Asiatic Socielv supported Hodgson and re¬ 
pudiated the name of Everest Seeing that the Survey 
officers had been debarred from entering Nepal, Mr Hodg¬ 
son was amply justified in raising the question he did, 
but he had made no scientific measurements, and it is 
known now beyond dispute that he was mistaken in his 
identification of Everest. He apparently assumed that the 
great peak, which he saw standing in the direc'tion of 
Everest, and which was so conspicuous from Katmandu, 
where he resided, was the highest peiiK in Nepal , ' but 
Nepal covers a large area, and Mount Everest Is more than 
a hundred miles from Katmandu Either Mr. Hcxlgson was 
unaware of the real distance of Mount Everest, or he failed 
to realise that even the highest mountain on earth w ill look 
small at so great a distance. It is probable that Mr 
Hodgson never even saw Mount Everett; it is certain that 
if he did so he was unaware that he was looking at it 

All subsequent Information goes to show that there is 
no peak in Nepal called Devadhunga. Mr Hodgson's 
sincerity has never been doubted, and it is believe^ now 
that the name Devadhunga is a mythological 4erpi f^r the 
whole snowy range. *' 

The Gaurisankar Controversy,—In 1854 thrffe brothets, 
Hermann, Adolphe, and Robert de Srhlagiotw«tt, uodcrtopl; 
a scientific mission to India aod Central Asiaaip^e'inethaotr 
of the King of Prussia, and witk the coneurtdDccv,of LozSd. 
Dalhousie and the court of mreotMi.. Thair-laboura ImmA ‘ 
until 1857, by which date they had succeeded (ht^Wng- 
numerous astronomical, hypsometric, magmtlc,. Bfl|l matec^- 
ologlcal observations, they had also mada , 

botanical, and zoological collections for*.the {pdip K(Vse^ 
Museum; and they had explored the high ntountaijib bf IfsdidTf 
and Tibet, and had constructed many panoramic drawings 
of the snow-peaks of the Himalayas Their mission un- ' 
fortunately ended in the death of the second brother, 
Adolphe, who was killed at Kashgar 

In 185s Hermann de Schlaginlweit visited a hill m Nepal 
named lUiulia, near Katmandu, and from it took observ¬ 
ations to the snow-peaks He saw the mountain called 
Devadhunga by Hodgson, and he identified it as Mount 
Everest;’ he, however, repudiated Hodgson’s name of 
Devadhunga, and certified that the local native name for 
the peak was Gaurisankar 

Continental geographers, accepting Schlagintweit’s views, 
have continued to this day to call the highest mountain in 
the world Gaurisankar, the Indian Survey, however, were 
unable to reconcile .Schlagintwelt’s results with their own, 
and have declined to follow him 

The diagram In Fig. 1 illustrates the tour of Hermann 
de Schlaguitweit, who visited the two stations of KauHa 
and Falut, which are 175 miles apart. From Kaulia he 
saw a high peak to the north-east whiih the natives called 
Gaurisankar, and which he Identified as Everest From 
Falut he saw a high peak to the north-west, which he also 
identified os Everest. 

There is no doubt now that Schlagintweit was misled In 
his identification of Mount Everest. It is the common mis¬ 
fortune of all pioneers that posterity chiefly concerns itself 
with their mistakes. Indian geopaphy owes much to 
Hermann de Schlagintweit, but she is more mindful now 
of his errofs than of her debts. The mistakes of Scblagint- 

> Sm Prtcetdugt ILC 8., voL vtIL, iSSd, pp. 8a and 179. 
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wui have formad the baste of controversy and will continue 
to be remembered until controvergy ceases 
In 1883 Colonel fanner vjsited Falut and found that 
Everest was barely visible from there being almost shut 
out from view and entirely surpassed m afpearance by 
MaLatu (height 37790 feet) a lower though nearer peak 
It was Makalu that Schlagintweit mistook for Fverest and 
It was Malulu that he drew as Everett both in his 
panorama of the snows from Falut and in his picture 
which IS preserved at the India Office 
In 1903 Captain Wood visited Kaulia by order of Lord 
Curson he found that Gaurisankar and Everest were 


Soxilagintwait’a toup in Nop«l 


a Mount Eversit 


Journal that tht object of Captain Wood a vint to 
was to aacerUui whether the mountajn known M Monm 
Evereat la visible from the heights in the neighbourfao^ 
of Katmandu and form* part of the range known in 
Central Nepal ae Gaunsankir Hut th s sta^«t Is 
incorrect The object of Capt nn Wood a viwt to Nepal was 
to ascertain whether the peak known to the N^^ese as 
Gaunaankar was identical oi not with the peak known 
to us OS Mount Everest and th s ma n issue ought to be 
kept m view It is also micturate to speak of a range in 
Central Nepal known as tjiur sankar then is no rang* 
M> known Gaurisankar is a doublt peak 
(3) A nde issue on wh ih some argument hat been ex> 
pended is whether Mount Fverest is visibls from XauUa 
or not 1 his po nt may be of interest to individuals but 
It has no stientihc importance and 1 am aurpriaed to tee 
It asserted os th ugh some geographical issue were 
involved that the Survey officers have generally held the 
view that Fverest was not v sible from Kaulia 
In a paper published in 1886 the late General Walker, 
R E gave so nc rail ulations of osimuth and elevation to 
riiow that the two peaks of Gaurisankar and Everest could 
not be identical after proving hts point in t conTincmg 
way he added the following general remark — Obnously 
thesefore Gaur sankar the easternmost point of Schlagint* 
weit s panorama of the snowy ranm cannot have been 
Everett and the great pinnacle mutt have loin hidden away 
from his view I y intervening mounts n masses * 

If we with to discover whether a place A is visible from 
a place B we have but two courses open to us we can 
make calculations from contoured maps of the country or 
we can send an obaervar to B to ascertain if A can te 
seen If there are no maps the second course alone is 


different peak* thirty six miles apart and that Lveiest far 
from being conspicuoua was almost obscured from View by 
intervening ranges Captsun Wood also dis overed that an 
imposing peak of the anowy range a peak long known m 
the records of the survey as Peak \X height 33 440 feet 
was the famous Gaunaankar of the Nepalese 
A comparison of the drawings of Schlagintweit and 
Wood tells us that the seme pcik was shown by the 
Nepalese to both observers as Caurisankar Schlagintweit 
WSB therefore nght in giving the name of Gaurisankar to 
the great peak that Is so conspicuous from Kaulia and 
Katnumdu but he has been proved to have been wrong m 
three particulars namely (1) in his identification of Everest 
from Kaulia (3) in his identification of Fverist from Falut 
(3) m assuming that he had observed the same peak from 
Kaulia oa he had done from Falut 

It IS interesting to consider the magnitudes of the 
mistakes he made —from Kaulia the direction of Gauri 
sankar differs from the true direction of Everest by two 
■legrees from Falut the direction of Makalu differv from 
the true direction of Fverest by forty two minutes 
From Kaulia the elevation of Gaurisankar differs from 
the true elevation of Everest by twenty four minutes fro n 
Falut the elevation of Makalu differs from the true elevation 
of Everest by fifteen minutes 
The two peaks Gaurisankar and Makalu which 
Schlagintweit thought were the same are forty seven m les 
apart 

The aupposed identity of Lverest and Gaurisankar has 
rested only on Schlagintweit s evidence It la true that 
lucceaaive British Residents at Katmandu have continued 
to regard Gaurisankar at Everest' but their ideas have been 
based on the Schlagintweit trodiHon It is also true that 
in a recent number of the Gaographteal Journal * the photo 
graphs of Dr Boerk have been preferred as evidence to the 
observatlona of the Indian Survey unfortunately Or 
Boetk made a mistake of thirty two degrees in direction in 
hii otti mpt at identifying Mount Everest' and this initial 
slip led him to twist the whole area of Nepal round through 
a third of a nght-angle 

Side Itsues of ike Conftoverty —It is difficult to avoid 
the thought that this long controvert has of recent years 
been degenerating into a harran dispute over side leeues 
(r) It hai for Instance been stated in the Geogra^Aicef 
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hollows spurt and ^ins this complicate area it un 
surveyed and questions of visibility are not matbematlcally 
arguable 

How came it then that an expert like General Walker 
expressed the opinion that bverest was not visible from 
Kaulia > General Walker was of course merely judging 
from Hermann Schlagintweit s recorded evidenre At 
Kaulia Schlagintweit made 4 careful drawing to scale of 
the anowy and nearer ranges m Fig a u given a copy 
of hts drawing of Gaurisankar 

Schl gintwcit wrote against the peak Gaurisankar on 
hs draw ng the words Gaurisaikir or E\prest but 


i 4 



General Walker showed by calculations that if bverest had 
been really T»ible it would have been seen by Schlagint 
w«t hs a low peak near the spot marked H Aa 
Schlagmtwat showed no low peak at tbu mof. General 
Walker concluded that it had bS^n obscured f^ hie view 
oy one or another of the many unnirvaved intervenmff' 
range* ' ^ 

*PSj «• ^ iWA whoTfi SBrh. Mn ihtf 
Sddsgmtvsit dwcnbsd Lvsrat u th* tuttmaMM ptiat of bn psaotams. 
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Wh«n Captain Wood viuted Kaulin in ha warun 
aUa to diacovar the place from which Schla^intweit bad 
made hia drawing he selected another spot and made a 
oaraful drawing to scale of the snowy and nearer ranges 
In Fig 3 IS given a copy of his drawing of Gaurisankar 
On the advice of the Prime Minister of Nepal Captain 
Wo^ recorded on his drawing against the lower peak of 
the Gaunsanicar double the name Gaun and against its 
Mber companion the name Sankar 
If we compare Wood s drawing with Schlagintwe(t s we 
sea that the nearer rann B appears higher in bchlagmt 
welts picture than in Woods Ihls same peculiarity is 
visnde throughout the panoramas of the two observers the 
near ranra appear in Schlagintweit s drawing higher 
always with regard to the distant ranges than they do in 
Wood a The inference is chat Schlagintweit drew h s 
panorama from a considerably lower point than Wood did 
this may account for the fact that Schlagintweit shows no 
signs of Everest 

Again in Schlagintweit s drawing the near range K 
cuts off laterally more of the snowy range than it does in 
Wood s and obscures the shoulder of Gaurisankar just at 
the pomt where Everest should have been visible 
In Wood s drawing Mount Everest appears as a tow 
pe^ at the spot where General Walker calculated that it 
would appear 

The omission of Everest from Schlagintweit s panorama 
led General Walker to believe that iV w<is not visible from 



Schlagintweit s station at Kaulia Whether it was visible 
or not was 1 am sure in General Walker s opinion not a 
question of moiient 

(i) Now that Gaurisankar and Lverest hove been proved 
to ne different peaks a suggestion has been put forward' 
that they belong after all to the same group of peaks 
and that according to Alpine usage and precedent there 
IS nothing to prevent the name Gaurisankar being applied 
to the loftiest peak of the group 
It IS clear from this passage that the author is desirous 
of getting nd of the name of Everest but it is n t lear 
how his object is to be attained whether by raisfcrring 
the name Gaurisankar from the one peak to the other 
or by giving the name Gaurisankar to both peaks 
To duqilace the native name from the mountain which the 
nativei know and to attach it to a remote peak which 
they do not know would be a course that would not com 
'mend itadf to anyone inlfreated in the preservation of local 
geographical names To give the same name to both peaks 
would be to introduce a needless confusion 
Gaurisankar and Mount Evereat we are here told belong 
to the oame group but what la a group? Controversial sts 
give to the t^ different meanings to suit their own re 
quirements It is true that in some instances the same 
name has been given to different Himalayan peaks 
Xangfchenjunga I and Xaagebenjunga II are the official 
designatkini of the two pinnacles which cap the lofty mass 
of KangchenJunga the eight pealca of a cluster in Kumaon 
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are named Badrinath I Badrinath II &e but these peaks 
are slight prominences crowning the snow clad pyramid of 
B'ldrinath like turrets on a castle Everest and Gaun 
sdnkar are separated by a wide interval and a deep valley 
uid are not spires of a single p Ic 
Ihe extent to wh ch we arc justihed in g vmg the same 
name to different peaks is however not altogether a 
question of intervening distance and depth geographical 
significance has also to be considered The peaks of the 
Badrinath cluster have a common but no ind v dual 
significance they are notable only as the several p nnacles 
of the sacred pie of Badrinath and can therefore be 
classified without disadvantige under one general apel 
lation But the case of Gaurisankar and Lverest is 
different the former it remarkable in Nepal for the pro 
eminence of its grai Oeur the latter screened from the 
gaze of plan is known only as the highest pomt of the 
earth Would it not then be a mistake to include under 
one name two mountains the claims of which to celebrity 
are so different? 

Before we blindly follow Alpine precedents in the settle 
nent of Himalayan problems we must consider well 
whether the conditions are identical It is no exagger 
(tion to say writes a mat Himalayan authority that 
along the entire rangfe oT the Himalayas valleys are to be 
found among the higher mountains into which the whole 
Alps might be cast without producing any result thit 
would bo discernible at a d stance of ten or fifteen miles 
1 he Dticovery of a Suppose I Tibetan Same —Colonel 
Waddell a book * Among the Himalayas gives a good 
description of the Nepalese mountains with many interest 
ing profiles the authors investiMtioni have enabled him 
to authenticate a Tibetan name for a high peak which he 
Iciteves to be Mount Everest This name is Jamokangkar 
kanetimea spelt Chamokankar 
Now let us suppose for one moment that it will lo proved 
by future evidence—not at present forlhc ming—that the 
iiountaln called Jamokangkar by Tibet ms is identical with 
our Mount Everest What then® Will it be incumbent 
ujxin us to abandon the name of Lverest and to adopt that 
of Jamokangkar® I think not 
When the ( aurisankar controversy opened Ihe name of 
I verest was an interloper upon the map of A&ia but its 
trespass has long since been condoned Time and usage 
have secured for it a r ght not less sacred than the light 
of origin for what after all is the right of origin but 
that conferrel by time and UMge? lo displace now this 
name from its lofty pos tion in geography would seem to 
many of us an outrage 

It wilt t think be lamentable if former advocates of the 
name Gaurisankar seeing that their cause Is doomed eon 
tinue the struggl under thie new flag of Jamokangkar 
Already to our regret has Mr Freshf eld a life long 
defender of the clams of Gaurisankar declared in favour 
of the Tibetan n ime 

Ihe old dispute has been fettled the names Gaursenkar 
and Everest have been proved to belong to different peaks 
and it Is to be hoped that Cont nental geographers who 
hove hitherto attached the name of Gaurisankar to the 
famous peak that we call Everest will in the interests 
of scientific harmony now accept the name that has alw )s 
been accepted b) India But before we can look for Con 
tinental acqu escence we mutt endeavour to show agree 
ment at home Few Continental geographers see the 
official reports of the Indian Government the majority 
draw their nnclut ons from articlas in our geogr iph cal 
Preas 

In March 190J Mr Frcshfield the I ite secretary of 
the Royal Geographical Society wrote in the Geographu il 
Journal as follows — I he reason for which the aur^ors 
orjpied to stn nuously forty five years ago that the 39 oos 
feet peak cannot be the Gaurisankar of Nepal was of 
course that their chief s proceeding in giving the moun 
tain an Fnglish name was ezeus^ or justified at the 
time by the assertion that it had no local or native name 
The surveyors whose motives Mr Frcshfield has 
impugned were formed into a committee forty five year* 
> See the sftids on H mSUys by Osaml Sir K Struhey R b. in 
B^ctog^nt gth edition 

» (eermtki ^Jearmai March 1904 p. 363 
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whi^ Sir A 'Waug'h calW Mount Everett from the 
fi^Mgraphicol evidence a\ailable they concluded that the 
two peaks were not identicat and their conclusion hns been 
!(ound (orrect ‘ In those tarly da>s there had arisen no 
much subtle questions as whether Mount E\crest formed 
part of a cert iin rangt or whether it belonged to a cert tin 
group of peaks or whether it was just visible to those who 
knew where to searth for it To the ilear minds of our 
predecessors to Hodgson and Wsiugh ind S hligmtweit 
and Walker there wss but one question at issue namclv 
the identity of Hodgson a and Schlagintweit s pesk with 
the Mount I verest of the Survey 
This question has now been answered and after fifty 
years of discussion the Hindu and Nepalese nimes have 
been proved to be inapplicable let us then close a con 
troversy that his fulfilled its purpose and let us suffer the 
English name to rest on our maps in pence 

S G Burrard 


OxtoRD—Ihe \ lie Chimellor his appoinleil Trof Ray 
I ankester hon fellow of Exeter ( allege to be Roninnes 
lecturer for i jof 

Sir John Uurdon Sanderson Hirt hin felliw if 
Magdalen f llegi lati regms pr ifi ssor t f med ne h is 
been lunstilutid i ptrpeluil deb gate of the univirsily 
museum 

Mr Walter J Baiton scholar of New College has been 
elected to the geogrnphical scholarship for 1004-^ 

Fhe executive lommittee of the Oxford d vision of the 
British Medual Assocntion has had the electric light per 
mancntly installed in the Pitt Risers Museum ns a mark of 
their apprecintion of thn generosity of the university in 
allowing the assoiiation to make use of thiir vinous build 
mgs and of the help the university gavi them in other wivs 
dunng the meeting of the assoiialion in Oxford to Julv 
last Ihe cordial thanks «f the university have been ton 
veyed to the Oxford division of the assotiition for their 
most Kceptable gift and the turators of the university chest 
have lien empowerid to entt a suitablt rectrd of the 
OLiasion in the Pitt Rivers Museum 

Cambriix F —Mr J C Willis tf Gonville and Cams 
College dirntor of the bitinic garden it Perodeni) < 
Ceylin hns bttn ipjiroved for the degiee of doctor of 

Prof G H Dirwin h R S and Mr A I Shipl.v 
IRS hive been tie tid meiniHrs of the n until of the 
Senate 

Mr A Young tenth wrangler in 189s leiturer in mithe 
matics at Selwjn College his bien elected a fellow of Clare 
( olirge 

Mr R P Gregory demonstrator of botany and Mr 
r Cunningham senior wrangler iqos have been elected 
fellows of St John s College 

Prof Marshall Ward F R S his been elected president 
and Prof 1 homson IRS Prof Liveing F R S and 
Dr Hobson F R S viie presidents of the Cambridge 
Philosophiial Society 

Wa learn from Science that the will of Mr James 
(allanan if lies Moines makes bequests amounting to 
ay 000/ for eduiationd institutions Of this sum aooool 
goes to Talladega College Alabama 

Til* I hair of chemistry applied to the dyeing industry at 
the Pans Conservatoire des Arts et Mdtiers rendered vacant 
by the death i f M \ ictor de Luynes has been given states 
the yithinafum to M Miunee Prudhomme v^o icted is 
reporter of the section devoted to textile industries and dvo 
ing at the Exposition Unlverselle of 1900 

Tub following deans of faculties of the University of 
London have been elected for the two vears 1904-6 
medicine Dr J k Powler science Dr A D VValler 
ERS engineering Prof J D Cormaik eionomio Mr 
G Armitage>Smith 

i nos iSjl 
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Mr Andrfw Carnegii who has been Rector of the Uni¬ 
versity of St Andrews for the pist term of three years, was 
re elected to that offiie on November 4 

An open competitive examination for not fewer than 
twenty vituitions as assistant ex miner in the Patent Office 
will be held bv the Civil Service Commissioners In January 
next Ihe ixamination will commence on January a 
iqi-, and forms of appliiation for admission to it are 
now ready for issue ind imy be obtained on request 
addrissed by letter to the secritiry Civil Service Com¬ 
missi in Burlington (lardens I nndon W 

Dr < Kassnhr has been appiintid professor of meteor¬ 
ology at the Berlin lechmcal College Dr Maurer physicist 
to the German Navy Dr O I ummer from Charlotten- 
burg to suiieed Prof O F Mever as professor of 
physics at BresI lu Pmf I ondon of Breslau to succeed 
Prof Heffter as professor of mathemitiis at Bonn Dr 
Aujfuslin of Prigui his been riised to the rank of ordinary 
profess ir of meteoroli gy and Dr kart f xner has retired 
from the (hair of physiis at Innsbruck with the title ef 
Ilofnt 

In view of the importance of German to students of 
sLience the University College of North Wales founded a 
lectureship in Gtrman to which was attached the duty of 
conducting a hi gmner s cliss in tbit language with especial 
reference to the needs of students qualifying for science 
degrees and Mr Rea of Belfast was appointed lecturer 
1 he experiment bids fair to be a complete success 
about thirty students having joined m the first year of 
the new venture The institution of classes of this kind 
in our university colleges will it is hoped remove an 
anomaly which m the natural order of events has grown 
up in Britain viz the turning out of graduates in science 
who are dibarnd from efficiently engaging in post graduate 
work bv their inability to assimilite reidily the subject 
mattir of Continental scientific literiture 
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Royal Soeiaty, Juna a —Studies on Enzyme Action 


Starling F R S 

In a former paper (Zcit phystkal Chemte xliv p 257 
1903) the author investigated the relation of the reaction 
velocity to peroxide concentration and amount of enzyme 
present as well as the acceleration caused by rise of 
temperature the results correspond almost exactly with 
those obtained by Bredig in his experiments on the decom¬ 
position of hydrogen peroxide by colloidal platinum In 
the present paper assuming that haemase is also a colloid 
in solution it is suggested that the velocity of reaction 
between the catalyior and hydrogen peroxide is great in 
lompanson with the rate of diffueion of the peroxii^ to the 
colloidal particles, so that what Is measured is reaUy a 
diffusion veloaty This would account for the analogous 
®*'*“*"*^ w'*!’ J>l«tinum and hsemase since the nature 
of the catalysor would be of secondary importance 

The htemaM catalysis of hydrogen peroxide, like the 
platinum catalysis is retarded by email quantities of many 
substances more espeaally by theme which act as poisoM 
towMds the living organism Thus mercuric c^ida 
mil^uretted Iqrdrogen and hydrocyanic acid in the con¬ 
centration of I gram molecule to i million litres, reduce the 
reaction velotnty to half its value they are luet the sub¬ 
stances which have the greatest retaking iffert on t^ 
platmum catal^ Iodine mercuric cyanide, and aniline 
'a* mw:h silkier effect Arseniout add sodium 

lysis, although powerful antiseptics they have little effect 
on enzyme actions in pieral Tarbon SoiWde. aJth^S 
an active poison for the platinum catalysis does not aff£t 
homase Hiemaze Idee other en^rmes^runluS 
'^.ii‘“i“J"i '* *57 ••nsltive even to minute quantities of adds 
an^ahs The retarding effect of acida Is in nwrtiW 
proportional to the concentration of hydrogen ions In 
word, to the strength of the acid ^ThTl^’.n^SSdS 




pOMoa« may act ar« dtacuaaed in the paper and it it 
miggested that in many caiea they enter into chemical com¬ 
bination with the enxyme 

Royal Mierooeopieal Society, October 19 —Dr Dukm 
fleld H Scott, F R S , president, in the chair —\ com 
municatlon from Mr W D Oalvor described the anteniuc 
of Pttlex trritans, on the terminal joint of which Mr 
Jenkinaon of Sheilield had discovered a Umellitcd struc¬ 
ture thit he believed to have an olfactory function Mr 
Jenkinion had found similar struclurra in sever il other 
members of the family Pulicidx A slide showing the 
entire antenna and mother showing ihi terminal joint 
were exhibited under mnrosropes, and photographs of th« 
latter slide were exhibited in the rcxim and on the screen 
— Pirt wit being the concluding part of Mr Mlllatt'a 
report on the recent Forammifera of the Malay Archipel-igo 
was taken as read —1 he PraoMant then gave x demonstr t 
tion on the reconstruction of a fossil plant Ihe plint 
selected was I ygtnodendroH Oldhatnium I he growth of 
our knowledge of its rcxistruction was illustrated b\ 1 
number of ai tual sections and 1 intern slides shown on Ihe 
screen Ihe identification of the stem of a Pinites the 
fern like petiole of hachiopicrtt aipcra and the foliage of 
Sphtnoplerti Iloninghautt is being corresponding peris 
of Lyginodendron was demonstrated It was discovered 
that the stem was frecjuently branched and certain fossil 
seeds are now on stnictuni evidence md xssocntion con 
sidered to be the fruit of this plant The reconstruction 
ot the plxnt is however still incomplete for the mxte 
organs have not jet been identified with certainty Ihe 
position of T jginodendron as a seed bearing plcnt allied at 
once to cvccds end ferns w is now establish^ A pictuie of 
the reconstructed plant was shown on the screen and 
models of the seed Icmt bj Prof F W Oliver were exhibited 

Physical Society, October 38—Dr R T Glasebtook, 
f R S president in the chair—\n interference xjiparatus 
for the calibration of extcnsoniciers J Marrow and L 1 
WKtklis. ihe paper describes an ipparatus for calibrating 
extensometers ind similar instruments bv comparison with 
the w ive-length of sixlium light 1 he apparatus is self 
cxintxined and easily made ready fer use It consists 
essentially of two metal cylinders of eeju il dicmeter with 
their axes m the same strught line but with « smell gap 
between their adjacent ends Ihe gap is increased or de 
creased by the movement of x level actuating a screw and 
the altention m its imount is meisured by the interference 
nngs produced in cn optical system situxted inside the gip 
\ sensitive hvgiometer Dr M Thornton ihe 
instiument is mxde by enclosing the ccxilesl surf ice of c 
Regnault s hvgrometer in a glass globe so th U only the 
imss of vapoui contained in Ihe vessel is avail ible for con 
densation Ihe cooled surf tie is made much smaller than 
usud—about i sq cm Ihe surfxce density of the deposited 
moisture de (tends on the tolul c(uaiititv of water vxpour pre 
sent If this IS more thin i minimum to be determined 
Inter It will be v isible either b\ Ihe loss of brightness by 
scittering or bv observing as m the Dines hvgrctmptir 
the scattered light itself I title is known ns to the manner 
in which moislure is deposited on smooth told surf ices 
Di Park, h is shown th it the thickness of the deposit is 
of the same oider is th it of the blxck spot in interference 
hims Ihe leflection of light from such 1 ileir laser of 
uniform thickness b irked liv 1 bright surfxie is 1 msidered 
in the paper and it is shown tint the loss of light due to 
the thinnest possible films can be jier eived Ihe opposite 
case to that of a smooth Ixver is Ihnt of iletr sphericxl 
particles resting on the surf ice This is ilso considered 
and the surfxce density to give x visible deposit is cilcu 
laled In connection with this an interesting note wxs re 
ceiv^ from f ord Rayleigh in leplv to an inquiry in which 
he shows that the maximum brightness of a cloud is about 
4X io-‘ that of the sun t ompanng all values it is taken 
that 10- * grams per sq im can be detected by unaided 
vision with diffused light The time taken for moisture to 
diffuse from a slate of uniform distribution throughout the 
globe towards the centre it then calculated and found to 
be lew thin ten minutes for a sphere of 30 cm diameter 
The paper is an attempt to make the aomewh it ntgirxied 
Regnault hvgiometer an instiument of precision in the 
detection of small quantities of moisture —Note on 
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a property of lenses Dr C F Alton A well 
known method of testing the concavitv or convexity of 
a lens consists m holding the lens at irm s length ind 
while looking through it moving it from side to side or 
up and down when the image in the convex lens is found 
to move in the opposite direction to th it of the lens whiltt 
in the exse of the conexve lens it moves in the same diiection 
the xbose f icts hold if instexd of the nikcd eye we employ 
i microscope 


Academy of Seiencet, October 31 —M Miseart in the 
chair Present itiim of vnl m ol the Annxies de 
I cjbservatoire de Uordeiux Loawy Irjpino 

soniitsis in French West \fric i \ kovoron, Ihe sleep 
ing sickness is c ndei u in sever il regions of beneg il in 
evxminxtion of six s|ici miens of biting flics from this district 
showed thxt they weie ill Cloiuna palpalit the fly which 
iciording to the resexnhes of Dr Rruic propagates human 
trjpxuosoniiasis In the blood of horses from French 



piedoimnalecl On the Ivoiy Co ist sporadic cases of 
humxn trjpinosomi isis xrc common heie one specimen of 
(w palptlt\ wxs found togelhir with sc viral G morsilans 
Riaind 1 iki Ichad numerous irypinosomes bxvmg the 
chci iclenstiis of Irypan Urucn were found in the blood 
from infected horses G tachmoidis hen nppcxrs to be the 
ihti iclenstic tsetse fly On i c ise 1 f long phosphorescence 
emitted by the wood of i cherry tree M Oloa. The 
rotation of \inus P Lowoll. Iht results of spectro¬ 
scopic obscnxtons show 1 velocity of about o oo^ kilometre 
1 second which favours 1 long pericxl of rotation 
lor 1 twentv four hour (iricxl the vclocitv wi uid 
be 04^0 kilometre a second—Ihe relation of M irs 
P Leiwoll. Ill spectiuscopic me isiiri ments give 1 
velecity of oaaH kilometie per second is against 0241 
kilometre catcululid from the previous i>e observations — 
On a new micrometer History of the question O 
Mllloehau. \n account of previous applications of the use 
of ptrillel gliss plxtes is i iiiicromcler On a new safety 
arrangement fir (lettrie il miins at high tension L Now. 
lach line is furnishid it its source with an intemiptir 
which works lulcinmliiallv in the case of a wire breaking 
of a bad insulition or in the event of in accidenttl conlmc 
between the high ti nsiun wire and a telegraph or telephone 
wire On the atomic weight of aluminium M Kohn- 
AbrMt \luiiitniuin Ihe iiiipt rities m which had been 
determined bv innlvsis wis treated with xcid and the 
e volvexi hvdrogen burnt to w itei i he mean of seven experi¬ 
ments give 14 14 pirts rf w Her fix m mo pirts of the pure 
metal corresjHinding to in itomic we ight for the aluminium 
of 270^ (owgin ishh) Ihe let in of halogen derivatives 
ot the nil I illoids on h ili gi n nlkyl compounds V Augor 
Ihe alkvl iodides broiuiilrs and chlorides rc let with (hos- 
phunib iodide giving ilkjlphosphinu acids No icnlion 
occurs with the chloride of arsenic ihlonile of bismuth 
simply gives rsc to an exchmge of hilogens whilst with 
chloride of inliinonv the qu intity of inlimony alkvl was 
too small to sepirile ihe tilrihvdiide ind decihjdridi 
of naphthalene Henri Loroux. I hese iddilion products 
were obi lined from niphthxlene bv meins of the Sabatier 
iml Scnderins leiclinn 1 heir properties md those of some 
hilugtii derivatives ere described I hi irtiim of the 
rhkiides of phosphorus 1 n the org ineim igntsiuin unipounds 
of the irciinitie senes K Souvog*. 1 lie action of phos 
phorus (ixjchlcnde upon org monugnisiuni compounds of 
the inimilu series le ids to the productic n of compounds 


of ih<* type R, P O ind R — f’f)( I the littn 
ment with water giving iiids Rj-l’OOIl 
ijil ehexine nisanilines Jubs lotimldlln. 
quotes some eNperi ments i f I xnibre c ht and W11 
a new lonfiriiixtion of his v le ws on the qumc 


r afto treat 
I he tetiaoxy 
The luthor 
I as iffording 
imc structure 


of these irmpounds and also as showing that the benzene 
ring of the mrbinol pisses through the hexahydrobenzene 
ring before forming the quinone ring - The density of nitious 
oxidi and the atomic weight of nitrogen Philippi A Otiyo 
ind Alexandre Plntao Ihe nitrous oxide used m these 
experiments was prep tree] from sodium nitrite and hvdrowl 
imine sulphate After wi ighing the flask full of the g is 
the latter was condensed bv connecting the flask with a 
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•Mto tube weU cooled end containing charcoal The effect 
of aome of the ImpurJtiea in the gee waa thua eluninated 
The atomic weight deduced for nitrogen from theae expert 
manta ii 14 013 Previoua valuee obtained in the author’a 
Ifjboratory by different method* are from the limiting 
deniily of nitrogen 14 004 by weighing nitroui oxide 
£4007, by the volume analyaix of the same gai 14019 
The mean of the four methoda givei 14on—On the 
oxidation of ethyl and methyl alcohols at the temperature 
of thetr boiling points Rend Duahomln and Jacquee 
Doiirloil The rapid deterioration of some alcohol lamp* 
had been attributed to the presence of some atid impuritie* 
in the alcohol used It is now shown that thi *e alcohols 
are rapidly oxidised at their boiling points in the presence 
of topper and the effects noticed are possibly due to this 
action -On the anstomy of some fishes of the genu* 
Orestias Jacques Pell^rln The difference in the 
pharyngeal apparatus in these fishes is caused by * special 
adaptition due to the special food small mrllusts with 
very hard shell*—Contribution to the study of resorption 
of the vitellus during the embryonic development H 
DsitMilsMis —On the coincidence between the gcosynclinals 
and the great circles of maximum s(i>imirity de Montessus 
d« B«llora—On the continuity of the tectonic phenomena 

between the Ortlcr and the Hohe Tauern Picrri-- 

—On the pit of 1 rou de Souc 1 Chte d Or LA 
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TUB THEORY OF CONTINUOUS GROUPS. 
Introductory Treatise on Lie's Theory of Finite Con¬ 
tinuous Transformation Groups. By John Edward 
Campbell, M.A., Fellow and Tutor of Hertford 
College, Oxford, and Mathematical Lecturer at 
Univernty^iCollege, Oxford. Pp. xx+416. (Oxford : 
Clarendon Frees, 1903.) Price I4x. net, 

T he theory of continuous groups should appeal to 
all who are interested in mathematics; it is based 
on the fundamental ideas involved in cases of change 
of the algebraic notation, and as such is an illumin¬ 
ating synthesis of a large number of our elemental y 
operations; and the principal notions of the theory, 
once laid bare, arc so simple and admit of so many 
familiar applications that these should form an 
integral part of elementary teaching, particularly in 
analytical geomctiy and differential equations As to 
its philosophical import, the theory is of the greatest 
value in the analysis of our geometrical conceptions, 
being an indispensable part of that algebraic scheme 
which, at present running parallel with these, may 
modify them still more than hitherto before the 
parallelism is recognised again as an identity. 

Lie himself, though directing attention to the fact 
that he heard as a student, in 1863, lectures from 
Sylow on Galois’s theory of discontinuous groups, and 
acknowledging his indebtedness to several writers on 
partial differential equations, would seem to have been 
interested, above all other things, in the transform¬ 
ations of analytical geometry; and while the precise 
proportions of his theory of groups must be primarily 
attributed to his study of systems of linear partial 
differential equations, his bias was at first, and largely 
throughout, to arrive at his conclusions by the help 
of geometrical intuition. Thus, though he has 
succeeded so extraordinarily in what he tells us was 
one of his objects, drawing again into organic union 
branches of mathematics which threatened to pursue 
solitary developments, there is, some may think, a 
certain underlying vagueness of definition as to the 
character of the functions to which his theories apply. 
This even has, perhaps, some advantages. 

Of these various points of view the brok now under 
notice gives the English student an excellent means 
Of judging. With roughly the same purpose as the 
simplified German account of Uc's theory (Scheffers, 
1893, 800 pages), it is briefer, and yet quite clear in 
statement; it contains more of the application of Lie’s 
theory to the solution of partial differential equations, 
and it offers alternative proofs, due to its wpter, of the 
fundamental theorems of., the subject. Like the 
German book, it largely leaves aside the developments 
subsequent to Lie, such as the intricate theory of the 
structure of groups, and the application to the trans- 
fenrmation group of systems of differential equations 
initiated by Picard, and leaves wholly aside Lie’s 
criticism of the axioms of geometry, while It accepts 
Lie’s function theory throughout; but it abounds In 
apt examples, chosen mainly from differential equa¬ 
tions and geometry, so that almost any mathematical 
NO. l8i29, VOL. 7 iT 


student may find something to interest him, and, with 
such limitations as noticed above, it is extraordinarily 
full and complete. Altogether a book which should be 
widely read. 

So much so that it is both difficult and uncongenial 
to offer any criticisms, were only n review complete 
without some. To us it seems that some account of 
systems of equations which in the aggregate define a 
finite continuous group forms the most natural intro¬ 
duction to the theoiy; though Lie’s account of them 
comes near the end of his third volume he is there 
revising his fundamental principles, and the ideas in- 
volved are very simple. Reforemc to Schlesinger’s 
“Treatise on Linear Differential Equations ’’ (Bd. li., 
Teil i., p. 33) shows how' this suggestion works out 
in detail It seems right that the student should early 
learn, for instance, how far the linear transformations 
which leave r* + y* unaltered fall under Lie’s termin¬ 
ology Perhaps, again, fuller refeiences to anticip.i- 
tions of the ideas which Lie h is coordinated into one 
system would have helped the student Such may bo 
found widely scattered in all the early masters; two 
that are handy to us ate In Sylvester’s writings. In 
iS^2, when Lie was ten years old, Sylvester (“ Collected 
Works,’’ vol. i , pp. 326, 353), while ascribing the 
notion partly to others, writes of conttnuous or 
mfimtestmal variation, and that “ concomitance can¬ 
not exist for infinitesimal variations without, by 
necessary implication, existing for finite variations 
also ’’ Or, again, the deduction, so interesting when 
we first came across it, of the equations for the in¬ 
finitesimal motion of a rigid body, from the invariance 
of the expression dx* + dy*+ds*, is in a paper of 
Sylvester’s of 1839 {tb„ p. 34). Again, it 
appears to us, though recognising the value of Mr 
Campbell’s proofs of the fundament.il theorems, that 
much would have been gained in directness, with¬ 
out appreciable increase of the necessarily analytical 
character of much of the subject, by a frank recognition 
of Schur’s forms for the first parameter group in terms 
of the constants of structure, of this we are, perhaps, 
not impartial judges (see Proc. Lond. Math. Soc., 
vol. xx.\iv. p. qi), as equally not of Mr Campbell’s 
use of the word united in his exjiosition of Lie’s de¬ 
finition of an integral of a partial differential equation, 
having ventured elsewhere to introduce the words 
connected and connectivity, which latter seems better 
than the mere symbol M, which Mr. Campbell adepts 
from Lie (see “ Encyc. Brit.,’’vol xwii. p 452). But 
we have a more serious contention with Mr. Campbell 
about o matter in which opinions w ill be w idely divided; 
no doubt it is proper that a beginner’s couisc in the 
theory of groups should insist primarily on the group 
property, and not confuse this bv complicated consider¬ 
ations in regard to the properties of functions; but in 
our opinion no account can be regarded as modern 
which docs not face the difficulties; it seems to us mis¬ 
leading, without careful explanations, to use language 
about functions in genet al which applies in the first 
instance only to the simplest algebraic functions. On 
p. II we read: “ bt can in general be expressed . . . 
In order that (3) may remain an analytic function of 
its arguments.’’ In what way is the Student to 
imagine the function defined after it has ceased to be 
D 
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an ahalytic (unction of ito argumenta? or do«a tiw 
word analytic mean regular? and what U the meaning 
of expressed? Again, on p. 98: This transformation 
of the variables has only involved algebraic processes.*' 
The processes in question consist in reverting certain 
powK* series; now a power series is an entirely symbolic 
thing unless we have very simple rules for the law of 
its coefficients; how can the reversion of a power 
series in general be regarded as a practicable process 
likely to aid the effective determination of the integrals 
of a differential equation? and at any rate it does not 
seem fair to describe it as an algebraic process. More¬ 
over, apart from such indefiniteness, and passing over 
such phrases as (p. 34) “ where (is a constant so small 
that its square may be neglected,'* there is the question, 
apparently uncontidered in this book, of how far Lie's 
propositions can be proved for functions which are not 
analytic, in regard to which various investigations are 
already forthcoming. 

But we gladly turn from such criticisms to remarie 
again on the merits of the book, choosing two random 
examples, one of the practical spirit in which it is 
written, the other of the author's eye for a neat result. 
On p. 356 the author frankly uses the known theorems 
as to forces in three dimensions to abbreviate the re¬ 
duction of the equation of a linear complex. On 
p. 343 the author arrives at the theorem that Ampere’s 
partial differential equation of the second order is re¬ 
ducible by a contact transformatioo either to i<xO or to 
rt-s*BO, according as it possesses two distinct systems 
of intermediaty integrals or only two coinddent 
systems. In condusion, we would express our admir¬ 
ation for the form and printing of the volume. 

H. F. B. 


TECHNOLOGICAL CHEMISTRY. 

The Industnal and Arhsttc Technology of Pamt and 
Vomtsh. By A. H. Sabin, M.S. Pp. vi+373. 
(New Yorit: John Wiley and Sons; London : Chap¬ 
man and Hall, Ltd., 1904.) Price 12s. 6d. net. 

Food Inspection and Analysts. By Albert E. Leach, 
S.B., Analyst of the Massachusetts State Board of 


modem practice. Dr. Smith’s treatmeat resulted tb 
a vamiah or “ enamel" of linseed oU and coaLtar 
pitch being baked on to the cleaned surface of the (dpe, 
the oil oxidising more or less completely during tiw 
operation. The modem substitute for this is, too 
often, a mere dipping of the pipe in cmde tar, or in 
tar dUuted with " dead oil.*' From the wording of tiie 
original patent this process may, 00 a technicality, pass 
under Angus Smith’s name; but our author has no 
doubt that if the inventor were living he would con¬ 
demn the whole thing from beginnii^ to end. It is 
" adulterating his invention and stealing his reputa¬ 
tion.” 

Mr. Sabin describes a process of his own, which has, 
he tells us, been successfully applied to large pipe¬ 
lines in America, and is in use in the United States 
Navy for the protection of heavy copper mains. It is 
evidently bas^ upon a study of the Angus Smith 
process. It consists in applying to the pipes a thin 
coating of a mixture of linseed oil and asphaltum, and 
afterwards heating the pipe to 400^ F. until the oil 
is completely oxidised, llie product is said to be a 
hard, elastic enamel. One result is that, whereas the 
aforesaid copper mains had formerly an average “ life ” 
of about six months, they have now lasted three or 
four years, and their ultimate durability is not yet 
determined 

There is some curious lore in the author’s historical 
summary. The connection between electricity and 
*• Berenice with the golden hair,” between varnish and 
the Queen of Gyrene, is a good example of e^mological 
ramifications. One quaint recipe of 1530 is worth 
quoting 

”A most excellent varnish for varnishing arque¬ 
buses, crossbows, and iron armour: Take of linseed 
oil two pounds, sandarac one pound, Greek pitch two 
ounces. Boil the oil, then dissolve in it the other in¬ 
gredients, and strain through a much-worn linen 
cloth; and when you wish to use the varnish, scrape 
and polish the work and heat it in a hofi oven, because 
that is the best place to heat it . . , lay it on 
thinlv with an instrument of wood, you may 

not bum your fingers, and it will beautiful 

changing colour. ' * 

- J ” And if you supplied the place of Gredc pitch with 

Health. Pp. mv+787. (New York: John Wiley naval pitch, 1 think it would make the work black 
and Sons; London: Chapman and Hall, Ltd., 1904.) I when you varnished it.” 

Price 311. 6d. net. 1 treatise can be read with profit either by the 

(0 "^HIS is a gossipy, pleasantly ffiscursive volume, I manufacturer who knows little of chemistry, or the 
L the style of which will he mdicated when we I chendst who wishes to know sometlting of paint and 
remark that the book is prefaced by an exuact from \ varnish technology. 


Quintilian, and closes with a poetical quotation. It 
treats, generally in untechnical and even colloquial 
language, of varnishes and paints, their history, 
fabrication, and uses. Principles, not formula, are 
usually given by the author; the book is in no sense 
a collection of recipes. 

If there it not mudi of strictly scientific value in tiie 
treatise, there is a good deal which is of practical 
interest. The chapter upon the protection of metals 
against corrosion, for instance, may be recommended 
to the notice ol engineers, and also that on the coating 
of watea^ipea. As regards this latter question, the 
autiior peunts, out that the essential feature of the 
'* Angus Smhh process ” has been misapprehended in 
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(3) There is a Madras story of a native woman, who, 
charged with possessing illidt salt, would offer no 
defence; wherefore she was about to be mulcted in 
the sum of one rupee. Before closing the case, how¬ 
ever, the magistrate thought he might just as well 
satisfy himself that the substance really was salt, and 
forthwith proceeded to taste IL Thereupon the lady 
raised her voice in a very effective interjection; “ Not 
only,” said she, “ not only does the sahib fine me one 
rupee, but lo 1 he eats the ashes of my dead huidiand.” 

Fortunately for magistrates, such appeals to the 
palate ore rarely either necessary or sufficient, nowo- 
^ys, for disposing of legal cases relating to tiu 
idmtity and purity of foodstuffs. Mudi more cum- 
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kvoa ituidiiiiery ha* had to be devued To aummariM 
aad aaplain diia madunery m the aim of the work 
uAder notice In the mam it ii intended for the food 
analyat, and the author’s idea has been to give this 
oflldal some mformation, not only on the subject of 
food-analysis, but also on various collateral matters 
with which be is brought into contact Thus there are 
sections discussing the equipment of the laboratory 
the storage of samples, legal precautions, the duties 
of the food mspector, and certam processes of food 
manufacture 

All the ordinary foodstuffs are dealt with a chapter 
bemg allotted to each group of allied products such 
as co’eals, spices, alcoholic beverages, and so on The 
descriptions are written clearly, an excellent selecUon 
of the salient facts and the best methods of examin 
abon has been made, and to each division an extensive 
bibliography is appended Microscope work is a 
speaal feature, and the volume is etuiched by a senes 
of fmty plates containing about four times as many 
photomicrographs of the pnncipal vegetable and 
animal structures met with in the exammation of 
foods 

The chief cnticism to offer on the book is that the 
treatment of to much material in one volume—even 
one of eight hundred pages—must necessanly be m 
the nature of a summaiy Hence in many instances 
the information, though sufficient for routine work 
18 not full enough tq ^ of much value when cases of 
real difficulty ante 

One notes several examples of careless transcnption 
in looking through the work On p 441 the so-called 

Koettstorfer's equivalent ” for butter fat is given a 
maximum value of 341 and a minimum of 353 It 
might be guessed that these two numbers have been 
transposed, but on the next page the value of the 
constant m question is given as 334 The author has 
in fict failed to distinguish between the “ equivalent ” 
and the " value ” of the saponification expenment 
In the table on p 441 the values of the insoluble acids 
for oleomargarine are transposed the specific gravity 
has no temperature of reference, and a faulty arrange¬ 
ment of the table makes it appear that butter-fat and 
margarine possess somehow a maximum and a 
minimum temperature, whilst in the data for edible 
oils and fats on p 380 the limiUng values are again 
transposed 

Nevertheless it would be unfair to judge the book 
by diese slips It contains a large amount of inform¬ 
ation and though writtoi more particularly from the 
American point of view will be found a useful con 
spectus of the whole field of food contrtd 

C SlMUONDS 


THE TRANSPIRATION OF PLANTS 
Du Transptratum der Pfiansen Eme Physiologische 
Monographie von Dr Alfred Burgerstem A O 
UniversiUtsprofessor in Wien Pp x-f-383 (Jena 
Qustav Fischer 1904 ) Price 7 50 marks 
HIS book IS a classified analysis of the published 
wofk on transpiration from tiie time of Hales 
onward with a runmng criticism by the author, who 
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IS wen known to have attended to the subject for many 
years 

The amount of contradictory evidence is remaikable 
In the case of the earher experimenters with more or 
less faulty methods this is not surprising, but the 
same thmg strikes one in many modem instances 
The question of the amount of transpiration in moist 
tropical regions as compared with Europe is a case 
in point Another instance is what the author de 
scribes as a “ seven years’ war ’ (1884-1891) between 
Wille and Lundstrom as to the absorption of water 
by the aerial parts of plants Other disputed pomts 
are the effect of salt solutions supplied to the tran¬ 
spiring plants and the mfluence of varying amounts 
of CO, m the atmosphere, and many other cases might 
be cit^ 

The relation of plants to water, though a subject of 
primary importance is still to a great extent m the 
elementary stage of inquiry A large number of the 
statements quoted by Burgerstem are little more than 
disconnected facts and in spite of the interesting book 
he has made of them they stiU seem to us to await 
a somewhat different treatment 

The subject-matter of the book falls into two 
classes —(i) the loss of water-vapour considered as 
physical phenomenon, (a) the biological inquiry into 
the adaptation of plants to the distribution of water 
considei^ as environment From both points of view 
transpiration should be considered side by side with 
assimilation and respiration and this manner of look¬ 
ing at the subject has not in our judgment been kept 
sufficiently in mind by the author The pomt is that 
the same organs—the stomata—serve for gaseous ex¬ 
change and for the evaporation of water Burgerstem 
discusses at the end of his book the question whether 
as some have supposed transpiration is a necessary 
evil This might have been discussed from a broader 
standpoint and would have been m place m an earlier 
chapter It does not seem necessary to treat the view 
referred to as entirely false Plants undoubtedly have 
to strike a balance between the pMsession of a free 
siomatal connection with the atm^here and the con¬ 
sequent danger of evaporatmg more water than they 
can take up from the soil This compromise includes 
also the value of the transpiration-stream in supply 
ing minerals to the aerial parts on which Burgerstem 
rightly lays stress All we suggest is that the whole 
problem being of a fundamental character might well 
have been dealt with more liberally and been given a 
place preliminary to the details of transjnration 

A fault in Burgerstem s treatment of transpiration 
though a fault difficult to avoid, is that he does not 
keep before the reader the fact that the condiUon of 
the stomata—whether open half open or shut—is far 
and away more importwt than all the other mternal 
conditions put together Like the rest of the world 
he IS well aware of this, but we doubt whether the 
unmstructed reader would here learn to think of the 
problem m this way To take an example, he de¬ 
scribes (p 63) how when part of the foliage Is re¬ 
moved, the remaining leaves transpire more actively 
than before Here we want a discussion of the poarible 
effects, direct or indirect of the operation on the 
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ttomate of the remaining leave*. The same thing is | 
true of the discussion (p. 81) on the transpiration of 
flowers as compa'red with leaves, where the reader is 
left in ignorance of how far the fact* are explicable 
by reference to the stomata. 

But it is not merely in relation to isolated problems 
that we feel the want of more information with regard 
to the stomata We should expect to find a full 
general discussion of their importance in regard to 
transpiration This would have included a reference 
to Horace Brown’s work on the static diffusion of gas 
through these openings, and a consideration of the 
question how far evaporation can be checked by the 
closure of the stomata. Again, wc should have liked 
a discussion of the trustworthiness and general value 
of the microscopic measurements of the stomata in 
living plants. Burgerstein gives an interesting 
account of the methods dep<Miding on the yield of 
water-v.t{K)ur, such ns .Stahl's cobalt test, &c., by which 
it can be roughly determined that the stom.kta are 
“ widely open ” or “ nearly shut ” But if wc are to 
distinguish the stomatal factor from other factors in 
experiments on transpiration, numerical statements as 
to the condition of the stomata are wanted, and the 
question whether such data are available might well 
have been discussed. With regard to method. Burger- 
stem seems to us a little hard on the various “ poto- 
meter ” methods, by which a general idea of the tran¬ 
spiration curve is obtained by measuring the intake of 
water. He is justified in saying that these methods 
do not estimate transpiration but absorption; but wo 
think he undervalues the fact that, with cut branches 
and for not too extended periods of time, the intake 
so closely corresponds to transpiration that the method 
cannot be neglected, and is certainly of great value for 
purposes of demonstration. 

Though we have criticised “ Die Transpiration der 
Fflanzen,” we are far from meaning to condemn it; 
we have, indeed, read it with interest and profit. Any¬ 
one intending to make a study of the subject cannot 
do bettor than read it with care. He will thus be made 
aware of many pitfalls, and will have a guide to the 
chief points which need fresh investigation. 

F. D. 


OUR BOOK SHELF. 

House, Garden, and Field; a Collection of Short 
Nature Studies. ByL. C. Miall. Pp. x-1-316; illus¬ 
trated. (London : E. Arnold, 1904.) Price 6s. 

This admirable little work appears to be by far the 
best aid to the proper teaching of nature-study that has 
hitherto come under our notice, the author having very 
wisely refrained from furnishing the teacher with a 
hnanual which would do away with all necessity for 
original stu<^ and observation on his part, and enable 
him to read the various lessons to his pupils widiout 
effort or thought The object of the writer is, indeed, 
as much to educate the teacher as to enable the latter 
to teach his pupils. For example, in the article on 
bananas. Prof. Miall, when he asks the reason for the 
peculiar shape of that popular fruit, under the guise 
of leaving the reply to the pupil is really testing the 
powers of observation and reasoning possessed by the 
teacher himself. 

As the author observes in his introduction, teachers 
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seem to expect a series of ready-made lessons on r 
variety of nature subjects, basing their demand on the 
ground that they have no time (or is it that th«r have 
no inclination?) to make the necessary studies for 
themselves. If this course were adopted, it would lesM 
to two evils. First, all the observations (if they could 
be so called) would come from the teacher and twt 
from the pupils; -and, secondly, knowledge thus 
acouired hy the teacher could not possibly raise the 
delights of genuine nature-study in the minds of his 
scholars. Prof. Miall has therefore preferred to make 
an effort to instil and encourage the habit of observ¬ 
ation and inquiry in a few teachers (who will neces¬ 
sarily be the best of their kind) by Showing them what 
may be learnt by careful observation of the common 
natural objects to be met with among their daily 
surroundings, rather than by pandering to the popular 
clamour for cut .ind dried lessons--which are really 
not nature-study at all. How he has succeeded rf- 
mains to be seen If wc may venture to predict, it will 
be the clever .-ind tnouiring teachers who will praise 
and take advant.igo of his efforts, and the dullaros and 
plodders who will condemn them and say that they are 
unsuited to their purpose. 

Although the author modestly says that he gives 
only a few lessons, his articles or essays are no less 
than fifty-four in number, and cover a very wide range 
of subjects, including cheese-grubs, glow-worms, 
water-lilies, London pnde, the human face and hand, 
and museums .and their tenrhings. As an example of 
the large amount of infoimation Prof. Miall manages 
to give in a very small compass, we may refer to the 
exceedingly interesting account of the ancestry and 
evolution of insects in the chapter on the “cheese- 
hopper.” An excellent work which should be in the 
hands of all teachers is our verdict. R, L. 


Ideals of Science and Faith. Essays by Various 
Authors, edited by the Rev. J. E. Hand. Pp. xix-f 
333. (London : George Allen, 1904.) Price 5*. net. 
“ On all sides ” (to quote the preface) “ is a growing 
recognition that the ideals common to both Religion 
and Science are not only numerous but are indeed the 
very ideals for which the nobler spirits on both sides 
care most.” Necessarily the treatment is VM^> 
perhaps too varied, but the editor gently depMMi 
criticism of this feature. Prof. Patrick GedaaFlHS 
room to discourse on the excellence of teaching boys 
to moke boxes; and the theologians^ under “ A 
Presbyterian Approach,” “ A Church of England 
Approach,” and the like, hardly give one a de^ite 
view of “ A Christian Approach.” 

In the papers of the men of science and philosophers 
the general position Is that science docs not deal wiA 
the whole of life, and thnt it can no longer meet Ae 
claims of faith with a “ certainly not." Sir Oliver 
I..odge defends the idea of continuous guidance on the 
part of the Deity, seeks to reconcile Pantheism and the 
belief in a personal God, and complains that religious 
people seem to be losing some of their faith in prayer. 
Prof. J. Arthur Thomson and Prof. Patrick G^es lay 
stress on the altruistic side of the struggle for exist¬ 
ence. Prof. Muirhead maintains that we must limit 
causation and the conservation of energy to the 
material world, and must look for some other concep¬ 
tion when we come to the action of the mind Itseu. 
" We use a saw to make a fiddle; we throw It (tic) 
aside when we come to play upon it (stc)." nie Hon. 
Bertrand Russell's paper—“An Ethical Approach 
is the most eloquent; much of it is Lucretius, Book iii., 
rewritten (could one be more complimentaty?), wrlth 
the difference that Mr. Russell recognises more de¬ 
finitely the need for religion and worship, albdt the 
worship of a God who is not Force but “ created by 
our own love of the good. ” 
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Dit oritntalisehe Christenheit der Mittelmeeriande. 

By Dr. Karl Beth. Pp. xvi + 4a7. (Berlin; 

Schwetsdike, 1902.) 

Thb author spent five months in n)ot in the eastern 
Mediterranean, investigating at first hand, and at 
close quarters, the instttutions, and the pracbcal 
working of the Greek, .Armenian, and Coptic 
Churches, and of such other fragments of Christian 
cominunions as survive in those parts He is 
evidently a good observer and quick worker, and was 
able to elicit much interesting information, meeting 
everywhere, ns he did, with cordial receptions and 
assistance. The result is a valuable handbook of an 
ill*explored section of ecclcsiology, full of queer side¬ 
lights upon medUeval and modem histot^, and no less 
u^n the workings of the religious instinct under the 
peculi.'irly unfavourable conditions which have pre¬ 
vailed in the I.evant for so lonp. The author's per¬ 
sonal Imow ledge of the working of these curious 
institutions enables him to supply a number of 
corrections to Kaltenbusch’s “ ^hrbuch, ’ and to 
confirm and expand the observations of Gel/er, von 
der Goltr, von Soden, and other recent travellers. 


Tales of Sutton Town and Chase, with other Tales and 
some Sketches, Collected by “ Tau." Pp. W- 
(Birmingham: Hudson and Son, 1904.) Price 


Two of the narnitivc poems in this delightful little 
collection are ul more than local interest. One ballad 
—“ The Akhemist of New Hall ” -refers to the moattd 
stone mansion of New Hall, where the celebrated Dr 
Sacheverell lived at one time. Another poem deals 
amusingly w ith a meeting of the Lunar Society, which 
met in the district in the latter portion of the eighteenth 
century, and included among its members Erasmus 
Darwin, Gallon, James Watt, Priestley, Wedgwood 
and Baskerville. To persons familiar with Sutton 
Coldfield and the neighbourhood, this collection of 
verses describing in appropriate words and metre some 
of the Stories of “ olaest inhabitants ” will be read 
with keen interest; and many others will find pleiisuie 
in the quaint ideas contained in this daint)’ little 
volume. 


I he Glamour of the Earth. By George A. B Dewar. 

Pp. ix+255; with illustrations bv K. W. A. Rouse. 

(London : George Allen, 1904.) Price 6*. net. 

The true lover of the country will enjoy this book. 
The author is not addressing the mere seeker after 
information; and such a reader will regard the volume 
as diffuse and unsatisfactory. But men who are weary 
with work and have gone to the country quietly to 
come into contact with nature, and so secure refresh¬ 
ment and recreation, will follow Mr. Dewar’s notes 
and leisurely observations with sympathy and appreci¬ 
ation. The'beautiful pictures by Mr. Rouse add much 
to the attractiveness of the volume. 

Jahrbueh der Radtoaktiviiilt imd Elektronik. Heraus- 

gegeben von J. Stark in Gottingen. Erster Band. 

I Heft. (Leipzig: S. Hjrzel, 1904.) 

This new magazine or “ year-book,” devoted to radio- 
activity and the electric discharge, is promis^ to 
appear in four parts yearly. The &st part, now under 
consideration, contains two original contributions, six 
short summaries of recent work on special branches, 
and a fairly complete list of the original papers on 
radio-activity, &c., which had appeared in 1904 up to 
the date of going to press. The short summaries re¬ 
ferred to are preceded by bibliographies, and should 
prove useful to specialists. 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his eorrespondents Neither can he undertake 
to return, or to correspond with the writers of, rejecUd 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications.] 

What is Brandy? 

With regard to the internling article m your issue of 
Noveoiber 3 upon this subject, 1 trust that 1 may be allowed 
to pass a few cnniinents. 

There can be no doubt that the word “ brandy " originally 
connoted burnt or distilled wine; Its derivation is thus stated 
In the Oxford Dictionaty ” of Dr. Murray as from the 
Dutch word “ brandewljn,” old English “ brundv wine ’’ 
Thus so late as 1719 one D’Urfey, “ Pills,” v. 23, 
wrote •— 

“ I WAS entertained, with Kisses fine and Brandy wine." 
Certain spirits were introduced long before the outbreak 
of the phylloxera in Prance under the name of British 
brandy, still included in lertain legal doeuments under the 
designation of British compounds, though, as a matter of 
fait, made more without than within this country. Herein 
a diffitully arises for those who may have to advise county 
or borough eouni lis in the administration of the Sale of 
PiMids and Drugs (.Vmendmeni) Ai t, as now interpreted, nr 
those, like myself, who have to deal with cases under the 
Merchandise Marks Act For on the one hand an astute 
ihemist (ould make up a liquid, wholly innocent of grape 
juice, so that the results, obtained on analysis, were identual 
with those of a genuine grape-spirit, and on the other, a 
sample of the latter might, as pointed out in your article, 
if (dretessly distilled be condemned, though innocent. 

Again, if a genuine grape spirit, distilled not far from 
Cognac, were mixed with — per cent of a spirit, not silent 
(1 omit partieular details on the ground of expediency), mere 
analytieid results would be of little avail; such a problem 
{credite experto) requires prolonged research, and the appli- 
tation of methiKls not wholly chemical 

It U clear that professional tasting, especially by certain 
specially gifted persons, is a very valuable aid to analytical 
results and mithods of resoarth, yet, as a matter of evidence, 
It can be regarded only as a question of opinion, based on 
long experieme, rather than as a definite proof 
A Government inquiry would elicit important evidence, 
and possibly some kind of standard might be arrived at 
which would not only exclude clever and fraudulent imita¬ 
tions, but also bring the present ihaos or impasse to a 
conclusion. V 11 Vklky. 

Oxford, November 5. 

Your artule published undet the aboie heading in 
•NATURfc of November 3 raises some interesting points The 
writer dearly fails to appreciate any difference between 
brandy and alcohol, for he says, " if the brandy is being 
made from damag^ wine the rectification must be most 
carefully rnnduited, and may have to he pushed to a point 
that the alcohol Is obtained almost jiure, that is to say, 
almost free from non-alcohol." Now if brandv is merely 
alcohol, as is here plainly implied, why produce it fion'i 
grapes or wine at all? Similarly, whv produce whiskv 
from malted barley, 01 rum from cane sugar^ 'ihe fait is 
that the genuine article is, and has always been in history, 
the product of the pot still The pot still produces alcohol 
plus “ non-aUahol,^’ the patent still pure alcohol It is 
true that brandy, whisky, and iiim contain aliohol, but the 
alcohol of the ^tent still or rectifying still is not Whisky, 
brandy, or rum Pot still spirit from “ damaged " 01 sick 
wines would be nauseous and undrinkable, but pot still 
spirit from wines of repute possesses the qualities which dis¬ 
tinguish genuine brandy chemically and physiologically 
from rectified spirit. It is well known that the effects of 
pure alcohol on the blood pressure and lymph circulation 
are modified very considerably by the presence of other con¬ 
stituents in spirits These other constituents are the “ iton- 
aleohol ” which you describe. To call rectified spirit or 
patent still spirit brandy is about as reasonable os calling 
skimmed milk milk. In England the word broody ought 
to be confined to a pot still spirit produced from the svine 
of grapes, and riiould never be applied to alcohol distilled 
In a patent still from " damaged wine ” or from likely 
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•nourt worn mateml Sudi a dafinition, if adoptad, cbaa^ to doM blua, viotat, or purpla, and ao mudt do 
would be calculated to facilitate the work of the un- that in placee the whole aurfaca of tM road haa a matkad 
fortunate public analjata who may be called upon to e apr aaa blue ohunmer Or perfaapa it ahould rather be aaid that 
an opufion aa to the getiuineneaa of a aample of brandy " thia waa the caae loat autumn I have not aeen it ainoe 
and the queation what ia brandy? analytically apeaklng At will be aeen from the encloaed apectmen, dm cootraat 
would no longer await aolutton " Recent analytea to between the imbedded and the eiqioaed portion of the pebblat 
which you refer have at any rate reduced a large aectlon it very ttriking 

of the brandy trade to the confeation that much of the atuff Without giving any special study to the matter 1 waa 

they sold never had its origin in the mpe at all The inclined at the time to attribute the phenomenon either to 
publiL house trade now posts notices In the bars that it a further oxidation and hydration of the iron which la no 
cannot guarantee the brandy aold to be genuine grape doubt fvesent in the flints or possibly to a molecular re* 
spirit arrangement of the silica At some points the blue colour 

The attitude of the French committee is not difficult to passes almost into block this suggests that it may mdicate 
understand ind there ran be no objection to it m tong as a transition stage between yellow and black flmts 
the trade in the interests of which it has undertaken Possibly some mineralogist has examined the matter more 
the inquiry determines on issuing an honest label setting thoroughly C Siumonds 

forth that either the spint is a pot still spirit from grape Nortocroft Deronda Road Herne Hill November 14 

wine or it is not S Aacu Vasxy - 

Bromley Kent November 8 Chemical Analyeia for Beginnera 

- In a review on this subject (this vol p g) J B C ’ 

The Ongm of Life directs attention once again to the unsuitability of an 

Although there are good reasons for believing that the extended study of analysis for a beginner His opinions 

hfe of our world is the product of its own physical con not only claim respect but must be largely shared by oU 

ditions and distinct from the life of other members of the teachers of chemistry 

solar system it is hardly probable that living substance Ihere is however a side to the question whiih somehow 

can be produced otherwise than by the same conditions that seems rather to be overlooked The average elementary 

produced it in the past and one of these conditions is a student will work patiently for hours over qualitatnra 

vast period of time analysis well taught badly taught or not taught at all— 

We are not acquainted with any life apart from cells he is interested and though none too willing to use brains 

But the cell is a very complex organism and between in as well os tables he is ready under guidance to do his best 

organic substance and the cell there may have been as long But m any logical system of elementary quantitative and 
a course of evolution as between the cell and the highest preparation work calculated to build up a firm foundation in 
existing animal or vegetable Probably most biologists the principles of chemistry he appears to take no natural 

nowadays regard life not os an entity (s g not as a vital interest when it comes to actual work Possibly J B C 

force ) but rather as a coordination of many physical will not agree that this is so and it may be right that the 
processes which have become more numerous and better student should be compelled (if it can be done) to think 
coordmated in the course of evolution It is not to be sup logically from the first But it seems not unimportant to 
posed that the total funcbons of iife would be developM interest him in practice as well as on paper 
in not living substances under the restricted conditions of I do not refer to the embryo professional chemist who 
human expenment, nevertheless some of the mdioiduol soon gets through the introductory work and is nearly 
functions might be brought mto action at least in a always interested but to that enormous crowd of text book 
primitive form consumers who spend possibly three hours per week in 

One of these functions which I believe to be the most the chemical laboratory as part of their scheme of study 
fundamental is the deoxidation of a compound containing Does not the marked change of attitude in such students 
the elements N O C H Ac by the action of iight when qualitative analysis is touched upon indicate that there 
moderate heat or slight electncal disturbance This is the is stiil room for fundamental improvement m the method 
foundation of biosynthesis—a small beginning which m of presenting first steps in practical chemistry 
the course of ages develops mechanisms to perfect as the F Soithxrdxn 

photosynthesis in chlorophyll bearing cells We ought by Royal Albert Memorial College Exeter 

research to discover the conditions on which suw de- - ^ 

oxidation depends and imitate it in our laboratories we Misuse of Words and Phrases 

might even apply it to Important economic purposes In Mr Basset s book to which he referAdn Nature of 

This deoxidation is probably a perfectly natural process November 10 (p 30) be speaks of the advantage of having 
us natural as the opposite process of oxidation only it must a concise and pointed mode of expression which saves a 
not be sought in the behaviour of mere oxides as CO, but great deal of circumlocution and verbosity He thinks 
rather in that of comjMunds containing N O C H Ac that this object is beat gained by coining a new word from 
IS above suggested In fact it may be expected to be nearly the Gredc for instance autotomtc whereas 1 hold that 
d reversal of the process of vital oxidation which has been the some object is better gamed by adopting a word of 
more successfully mvestigotcd Vital oxidation seenu to Engiish derivation tel/ cutting Mr Basset now says that 
take place in two stages aa foltows —(1) the O is taken he considers this word inel^ant and m the absence 
into (ombination with the N in a complex molecule (a) it of any standard of elegance I can only reply that this is a 
IS transferred from the N to a more oxidisable element matter of individual taste Perhaps it would be better still 
Whether complete linking occurs between O and N os to call a curve that has double points a nodal curve and 
O—N-v we cannot say but the linkmgs —C—O—^N:^ one that bos none a nodrless curve The word btnodal 
and H—O— Nj- are probable The oxygen*carrying func is already in use 

tion of N seems to be assisted in many (if not all) coses As regards the phrase non singular cubic it is clearly 
by Fe inaccurate if with Flucker we speak of singular lines' 

First attempts at life may be occurring continually around os well as singular points ’ and Include all these under 
us but if any synthetic substances be formed they ore sure the term smgularities but I rather think that in English 
10 be seixed and assimilated by the already developed books the term singularity was formerly not applied to 
organisms F J Allen double tangents or even to points of inflection 

Cambndge November la November 14 TBS 

Change in the Colour of Moss Agates Reason in Dogs 

In connection with Mr Whitton’s inquiry (Nature Apropos of thinking cats ’ perhaps the followmg story 
November 10 p 31) the following note may be of interest of a practical joke pliyed ^ a dog will mterest your readers 
On the top of the West CtiS at Bournemouth the rood A friend of mine Mr W owns a Manchester temer of 
IS laid with material whidi Includes a number of flint which be is very fond, and for that reason receives rather 
pebbles These are, os a rule, rounded or subangular and more than doggy attention The dog passes most of his 
of a yellow or whidah ydlow colour os regards thdr general time in the library where a basket and rug ore provided for 
surface But where exposed to the air the colour has | him but he prefers when it is possible 4o take poMSssion 
NO 1839, VOL 71] 
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of his master s essy chair A short time ago I had occaston 
10 Can on Mr W and die dog was as usual occupying 
die chair from which he was removed to his basket He 


showed his resentment of this disturbance of his slumbers 
by becoming very restless Presently he trotted over to the 
door which he rattled by pushing with his nose his usual 
method of attracting attmtion when he wished to go out 
His master immediately rose and opened the door but in 
stead of the dog going out he rushed back and jumped into 
the chair his master had just vacated ' The rapid wagging 
of his tail and the expression on his face showed the dog to 
be yvcj pleased with the result of his ruse The dog has re 
peated the same joke once or twice since with much evident 
might to hunself Arthur J Hawkss 


Oceunencs of a Tropical Form of Suck Insect in 
Devonshire 

A nw weeks ago I obtained through the kindness of a 
lady in Paignton a living specimen of a stick-insect one 
of several individuals wmch had appeared in her garden 
My example was met with on the plaster outside a window 
and owing to the tenacity with which it adhered to its post 
tion required some force to dislodge it I preserved it in 
captivity for about a fortnight at the close of which pcrcd 
it died having refused to feed on the foliage of any of the 
plants with which it was supplied 
It IS an apterous female and is I think referable to 
CladoxeruM phylltnut Gray I have not been able to obtain 
any clue as to the cause of its occurrence 

KoBBRT 0 CUWNlVt HAM 

A Probable Variable of the Algol Type 
On the evening of October tg while exam ning the 
Pleiades with a binocular at about q p m G M 1 1 noticed 

that the star Atlas (sy Tauri) was slightly /atntrr than 
Pleione (s8 Taun) a little to the north of it I did not 
remember at the time what the relative brightness of the 
stars was and on lookuig them up in the Harvard Cata 
logues I was surprised to find that Atlas was measured 
3 So magnitude and Pleione $ 19 I find that ail the 
eetimates for the lost 300 years agree in making Atlas con 
siderably brighter than Pleione The nights f< How ng 
October 39 were cloudy but on the evenmg of November 9 
I found Atlas of its usual brilliancy and more than 1 mag 
nitude bnghter than Pleione Ihe observed variation was 
therefore Aout i) magnitude As Atlas is not a long period 
vanable it seems probable that it is a variable of the Algol 
type The star should be watched and observations for 
vanable radial veloaty would be very desirable 

J E Gorf 


TH£ PREVIOUS EXAMINAIION A2 
CAMBRIDGE 

'T'HE first report of the studies and examinations 
* syndicate issued on November ii deals with 
die previous examination This is the first public 
test imposed on candidates for degrees at the uni¬ 
versity and since 1833 has included a compulsory 
examination in both Latin and Greek In response to 
a demand for reform sent up by teachers parents pro¬ 
fessional men and men of science m the direction of 
nuking Greek at least for some students an optional 
subject—a demand supported by a large majonty of 
head-masters and assistant masters in the secondary 
schools—the syndicate proposes a new scheme for the 
examination in which this demand is recognised 
Briefly the scheme provides thit for oiT candidates 
the previous ’’ shall consist of throe parts to be 
taken together or separately at the convenience of the 
student Part 1 includes Latin Greek Frendi and 
German the papers m each to require unprepared 
translation and composition ‘ Set books” are 
abolished A candidate may take Latin and Greek or 
other Latm or Greek together with French or Ger¬ 
man In other words, he must take two languages 
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of which one at least is an ancient classical language 
Part u mcludes arithmetic, algebra, and geometry as 
heretofore The paper on * Paley’s Evidences ” u 
abolished, it is not a sdiool subject and it is got up 
largely by an effort of memory from a bare abstract 
or analysis Part 111 mcludes English composition as 
a compulsory subiect and two of the following alter¬ 
natives (i) English history, (3) scripture knowledge 
(a Gospel and Acts in Enghsh), (3) elementary 01 game 
chemistry (4) experimental mechanics and other parts 
of elemental^ phnics Natural science m the shape 
of physics and chemistry is thus mtroduced for the 
first time The syndic ite was urged by weighty 
authorities to require from all cindidates some know¬ 
ledge of science, but after full consideration it is 
unable to recommend more than the inclusion of sdence 
-imong the alternative subjects Probably in view of 
the imperfect organisation of science teaching in many 
public schools c? the classical type to make science 
(ompulsory at this stage would have involved the 
-idoption of a standard so low as in effect to discredit 
the subject 

bor the benefit of certiin students among whom 
Students of science may certainly be reckoned to 
u hom the power to read French and Germ in is more 
important than a special knowledge of one only of 
these it 18 provided thit the translation papers in each 
of the two languages may be substituted for the trans 
I ition and composition papers in one alone 

For a boy from a modem school or technical insti¬ 
tute therefore the examinstion provided might thus 
include for example Latin French and German 
translation mathematics English composition ele¬ 
mentary chemistry and elementary physics On the 
other hand, a boy from a purely classical school might 
take the following combination Latin and Gewk 
mathematics English composition scripture and 
Enghsh history For him the examimtion would be 
an improvement on the old “ previous ’ ex imination 
not only by reason of the higher standard proposed to 
be required but ilso on account of the wider ringe of 
literary subjects to be included 

The report represents a serious attempt to recognise 
md to provide for the changes which are in progress 
in modem English education By asking from every 
ispu-ant evidence that he has seriously studied one 
-it least of the classical languages it safeguards the 
traditional vu^ue ascribed to that form of intellectual 
training By admitting that modem languages (m- 
cluding English) and physical science are possible 
components of a hberal education in the twentieth 
century it indicates a certain widening of academic 
urns and ideals that may lead to better things here¬ 
after There is little doubt that the report will meet 
with strenuous opposition from those who in the sup¬ 
ped interest of ancient learning dare not make any 
concession to modem knowledge It will not escape 
criticism from reformers of the more advanced type 
who would sweep away Latin ns well as Greek But 
the proposals at least remedy a genuine grievance in 
a practical manner and they make for progress along 
the lines of a sounder md broader education than the 
older universities have \et sought to foster 


THE EXPLORATION OF THE TRANSVAAL^ 

I N this first report drawn up by Mr H Kynaston 
and his colleagues we see the prospect of healthy 
rivalry between the geologists of Cape Colony and of 
the newly acquired temtones to the north No time 
has been lost in issuing one of those small foho 
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volumes, the form of whicb, how«v«r unsulted to our j The Karroo beda cimilarly contain boulders of Hid 
bookshelves, probably recalls to the Government rocks that preceded them, including the granite that 
printers the blue 4 >ooks of the old home-country. No rose beneatit the Waterberg series. Thm bouMers 
time has been lost, moreover, in the prosecution of occur in the Glacial beds at the base of the ^rstem, 
researches which furnish something worthy to record. i corresponding with the Dai7ka conglomerate of 

Cape Colony. These birfs were laid 
down in a region already traversed 
by large streams, and it is very 
interesting to note that the mod«m 
Elands River, Bronkhorst Spruit, 
and Wilge River have cleared the 
Glacial beds out of the ancient 
channels, and have followed in the 
course of valleys that were long 
fossilised and lost to view. 

.Is in Cape Colony, the Lower 
Karroo beds lie on handsomely glacs 
nted surfaces. Dr. MolengraaS 
directed attention to these in 
1818, and Mr. Mellor has described 
numerous new and admirable in 
stances (Kig 2). 'fhe uniform direc 
tion of the stria from one exposure 
to another points to an ice-shcet, and 
not to local glaciers. The fart that 
the movement was from north to 
south, speaking in general terms, 
Ixrth in the Transvaal and in Cape 
Colony, only adds rest to the search 
for an eviilnnation of this old 
(ilaeial epoch in the southern 
hemisphere It is satisfactory to 
find that Dr. MolengraalT now con¬ 
cludes that even in the Vryheid 
lovcment was from N.W. to S.E, 
f., contrary to his previous suggestion. 

Mr. A. L Hall found in the area allotted to him an 
Interesting series of igneous rocks, inrluding a norite 


-SI. 




.:r;. 





■i; 


rio. i.-W»t«b«rg luailonn owr Mmarsl, conislning r.vmuM of Prttorte qiutlnle 


and the results have here been illustrated on an ex- ' district the iee-movement 
cellcnt and liberal scale. Topographic work has been | 
undertaken where existing surveys arc deficient, and 1 

It seems probible that the geologists will run ahead, _ ______ 

i* il*'® mapping of which, near OnderstejimrtT has'grven VWc'to co^^^^ 

Pretwta ^ries’^of ^Jart/kes '^md niagnetUe by a process of segregation. 

shales, which must have u high _ 

antiquity, serondly, the Waterberg 
sandstone:, and grits, which are now 
for the first time proved to be dis¬ 
tinctly unconformable on the Pretoria 
series; and thirdly, fhe K.irroo 
system, or rather systems, which 
opened under Glacial yondilions, and 
were laid down on ihc denuded sur¬ 
face of the folded Waterberg series. 

The two earlier series are thus 
clearly pre-Carboniferous. The Pre¬ 
toria series is in places enormously 
swollim by the intrusion of diatose, 
whicji h.as yvorked its way along the 
bedding-planes yvith remarkable regu¬ 
larity. \Vhero it breaks across the 
beds, it becomes slightly modified and 
charge^ with fragments from lh< 
quartzites. The Waterberg series 
near Balmoral has been invaded 
laccoUtically by a granite, which is 
correlated yvith the red granite of the 
northern Transvaal. On its upper 
surface, w'hieh follows the planes of 
stratification of the overlying beds, 
it passes into a platy rock of the 
conmact c^artr-porphyry type. 

Mr. E. T. Melior regards the Waterberg series, with [ It is not so clear, however, that similar internal pro- 
its coarse bre«ias and conglomerates, as deposited in cesses, taking place during cooling, will account for 
waters swayed by powerful currents, torrents from the < the passage ^ the norite into red granite, described as 
land being remonslble for the earlier beds. Frag- occurring near the farm of Doornpoort. The facts 
ments of the Pretwia quartsites are found in these, noted, particularly the mottling of the granite near its 
affording additional proof of the unconformity (Fig. i). I margin, where it contains augite and decomposed 
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honibleiwie, teem to point rather to the fonnation of 
m compoaite rock along an intrusive Junction. 

Messrs, Kynaston and Hall conclude this important 

-. ... -. -/ ...u.* “diamond- 

rgested 

_ ____„ _ ° with 

the great uplift that followed the close of the Karroo 

period in South Africa. . 

Some of Mr. Mellor’s results, now detailed in the 
ofRcial memoir, were communicated earlier in 1904 to 
the Geological Society of South Africa, and have been 
incorporated in Dr. Molengraaff's “ Geoloay of the 
Transvaal.”' This handy work, the publisher of 
which is not named, now replaces the well known 
paper In the Bulletin de la Sociiti gMogique de 
France for iqdi. It is 
accompanied by a 
coloured sketch map on 
the scale of 1 • 500,000. 

Grbnvillr a. J. Colp. 


OUR MISEUMS.* 

'['HE object of the asso- 
* ciiition, of which the 
manifold spheres ot 
activity arc chronicled in 
the Museums’ Journal, is 
the promotion of the 
better and more syste¬ 
matic working of 
museums. ITiat museums 
are destined to play a very 
important function in the 
future eduentiun of our 
race every curator is fully 
convinced Yet anyone 
perusing the pages of the 
Museums' Journal will 
be struck by the apparent 
want of unanimity among 
those into whose charge 
such institutions have 
been placed us to the best 
meth^s to be adopted 
in conveying to the public 
the educational advan¬ 
tages offered. A learned 
German museum official 
thought that if artistic 
skill were more cultivated 
I he public would show 
increased appreciation for 
museums. He insists 
that the greater the 
knowledge of drawing Fio. 1 —Suls tIsw of ih* FmcogIi In 
in a community, the 
greater the value of a 
museum as an educational institution for a 
nation. Dr, Hecht, a French museum authority, 
advocates placing among natural history specimens a 
number of attractive and pleasing exhibits so as to 
lead the mind of the visitor to larger ideas, and to 
show him by well chos^ illustrations in how many 
ways animal life is connected with human civilisation. 
Another gentleman argues that the doctrine of evolu¬ 
tion should be the key-note of museum work, while 
Mr. Pycraft directs attention to a real defect in many 
of our museums in the manner in which our animals 


are mounted. He gives as an instance how the train 
of the peacock, commonly called its ” tail,” is often 
placed as if it arose from the hinder end of the body, 
while in realify when erect it stands in front of the 
wings, as shown in the accompanying illustration re¬ 
produced from Mr. Pycraft’s paper. 

“ Would it not be svell,” remarks Dr. Bather very 
aptly in his excellent presidential address at the Aber¬ 
deen conference of the Museums’ Association, “ for 
each of us Museum curators occasionally to ask himself 
the question: What exactly is the object of my 
Museum ? ” While laying stress on inspiration as one 
of the principal functions of a museum, by which Dr. 
Bather understands the selection and display of 
material so as to attract members of the general public. 



ti lUnil* in ymt of lha winga, and 


I dUplay ahowlnit that, whan eract, lha in 
bahind thaoi. From iha Mummt' Jaw 

I he docs not, however, touch upon the really vital point 
to the museum curator—how can we best induce the 
community to enter the doors of our institutions? 

The scope of museums is extended from year to year, 
and everything is done to widen the sphere of their 
usefulness. A museum is no longer a place for ex- 
I hibition only, but a place for research and investi¬ 
gation, and for the encouragement of those who desire 
to devote their time to such. Yet no one like the 
museum curator is more impressed with the fact that. 


1 “groloerof tha Traniiwl." By TV O.A. F. UiVagraaff. Tranahuad 

Y Tht Mnunmf JaurmO. Xdlud by B. Ifowarth. VoL UL tjnly, 
iSojiMiana.igoaV Pp.x+4j6 and (I.oiid«a: Dnlan and Co., 

1904.) PrI-— 


KO. 1829, VOL. 71] 


in spite of all his efforts to make his collections appeal 
to tne public, in spite of his heartfelt desire to teach 
both old and young, he only succeeds in attracting 
within the walls of the institution a comparatively 
small percentage of the community. What is really 
Wanted, it seems to us, is that schools and r 
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should work hand in hand to aid one anothtf in the 
supreme object of education A beginning in that 
direction has been made in die United States and’ in 
some towns in England where the young are taught 
in die lecture dieatre and are then oonducted by the 
teacher to the section of the museum deabng with the 
subject of the discourse In this way the young an 
familiarised with the objects and uses of museums to 
which they will surely mon readily return in after life 
and m die development of which they will take a keener 
interest than they do at present R F S 


DR FRANK McCLEAN h RS \ 

I N Dr Frank McClean astronomy has not only lost i 
one of her most devoted and painstakmg fol | 
lowers but a nnerous benefactor that can ill be j 
spared ehjiecially m this countiy His death came as a j 
surprise to most of his friends for although it was 
known that his increasing years were beginning to 
tell on his general activity it was thought that mere 
was still much work left in him Unfortunately 
however this was not to be for at the latter end of 
his usual trip on the Continent he was taken ill at 
Brussels and verv shortly afterwards passed away on 
November 8 at the age of sixty seven surrounded by 
members of his family 

Dr McClean was the son of the late distinguished 
engmeer Mr J R McClean F R S and was bom 
in iS-jy After the completion of his education it 
Westmmster the College Glasgow and Trinity 
College Cambridge of which he was a scholar 
graduating in 1850 as a wrangler he took up the 
profession of his father and became apprentice in 
the same year to Sir John Hawkshaw three years 
later he was taken into partnership m the fim of 
Messrs McClean and Stileman 
Up to the year 1870 his ener^ was directed to 
engineenng matters but retiring from his profession 
he devoted the remaining years of his life to spectro¬ 
scopic researches in connection with the sun ana stars 
The success which rewarded his endeavours is best 
shown by the numerous important papers which he 
communicated to the Royal Society and Royal 
Astronomical Society and by the fact that the council 
of the latter society awardM him in 1899 the gold 
mbdal their highest honour for astronomical research 
The crowning work which he fortunately completed 
and with which his name will always be associated 
was the conception and carrying out of the great 
spectroscopic survey of the bnghter stars over the 
whole celestial sphere 

F[e commenced his spectroscopic work with several 
important researches all of which were carried out 
with seal patience and thoroughness these were 
naturally closely allied m fact preliminary steps to 
the great work to which he later devoted his energies 
The first of these dealt with the photography of 
metalhc spectra by me ms of an induction spark after 
which he turned his attention to the nearest star the 
sun and made an elaborate senes of comparative 
photographs of the spectra it high and low altitudes 
An account of this accompanied by a beautiful atlas 
of plates was submitted in 1890 to the Royal Astro¬ 
nomical Socie^ The high sun spectrum was taken 
as far as possible when the sun s altitude was more than 
45° and the low sun when it was under 7)° so that 
the depth of atmosphere traversed was in the pro- 
poition of one to five respectively For securing these 
photo»aphs he employed a fixed heliostat to reflect 
the solar light Into a telescope fixed parallel to the 
polar axis in conjunction with a spectroscope in which 
was used a large Rowland plane grating 
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The mvestigatlon brought out in a striking manner 
the different effects of atmosphenc absorption in tBfr 
solar plectrum and put one on a firmer footing at 
regards the variations due to atmospheric influences 
After the publication of these results McClean 
turned his attention agam to torestnal nectra and 
made a minute study of the comparative photographic 
spectra of the sun and metals The first results were 
connected with the spectra of the gold and iron groups 
of metals These spectra were collated by means 
of their common air lines with the iron nectrum 
and so by means of the iron Imes with m solar 
imectrum In the gold group he found many bnes 
duo to these metals which up to that time had not been 
observed and he also rem^ed some curious oomet- 
dences that existed between the air lines in the metallic 
spectra and lines in the solar spectrum That be had 
in his mind the eventual spechoscoptc study of the 
heavenly bodies is shown even m his brief accounts 
of these experiments for in one case he writes tiie 
spectra of me metals appear to me to be fairly within 
the scope of astronomy as our knowledge of them 
forms the basis of any knowledge we possess of the 
composition of the heavenly bodies 
At the end of 1891 he published another set of com 
parative spectra of the tun and metals The two 
senes consisted of six sections corresponding to six 
sections of Angstrom s chart they were as follows — 
Section 1 con tamed the spectra of the sun iron 
platinum indium oamiuih palladium rhodium 
rudientum gold and silver The last eight con 
statute the platinum group of metals 
Section 11 contained the spectra of the sun iron 
manganese cobalt nickel chromium aluminium 
and copper These seven metals constitute the iron 
copper group 

Throughout McClean s scientific career his greatest 
work was undoubtedly the spectroscopic survey of 
every star bnghter than 3i magnitudes scattered 
throughout the whole celestial sphere 
Such a jirogramme seemed large for one man to 
tadde single handed but McClean was equal to the 
occasion and succeeded not only m accomplishing it 
but m discussing and publishing the results 

For the northern stars the photographs were secured 
at his home Rusthall House Tunbndge Wells 
The instrument employed was a photographic tele 
scope having an obiect glass of twelve mciws diameter 
ana carrying an objecuve pnsm of the same apoture 
with a refracting angle of ao° 

To secure the southern stars McClean worked at the 
Cape of Good Hope from May to November 18^ 
He took with him the pnsm he had already used for 
the northern work and fixed it m front of the object 
glass of the well known Cape astrographic instrument, 
which had been placed at bis disposal by Sir David 
Gill Both senes of photographs were thus secured 
widi practically identical instruments the advantage 
of which It IS difficult to overestimate 

Space does not permit nor is it here necessary to 
enumerate at any length the results of such a far- 
reaching research which were so ably discussed and 
received such high praise Mention however may be 
made of the onginality he displayed m referring the 
stars to galactic latitude and longitude mstead o? em 
ploying the usual system of n^t ascension and da- 
cbnation The celestial sphere he divided into four 
equal areas by drawing a circle at a radius of 6(fi 
fi^ each galactic pole By means of a great circle 
passing through the galactic poles he cut the sphere 
Into two halves so uiat each of the four areas was 
again equally divided This iqmarently simple por¬ 
tioning of the heavens was amply reworded 
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In ing die relatkm of qMcial Qrpe atan to 

fbe GalMy, one of the chief facts that made itself at 
once apparant was that “ Helium ” stars were not 
Indiscrmiinately scattered over the heavens like the 
solar or other type stars, but were more thickly con¬ 
centrated in the two zones north and south of the 
galactic equator. In addition, among many other out¬ 
comes of this survey was the discovery of oxygen in 
the spectrum of fi Cruds, and in the helium, stars 

^^ewiergy and stamina displayed by McClean in 
all his work will be best understood when it is men¬ 
tioned that he employed no asdstants. In his labora¬ 
tory he was the sole operator, and in the observato^ 
at night every manipulation was accomplished by his 
own hands. To quote the words of the president of 
the Royal Astronomical Society when presenting him 
with the gold medal, “it was his eye that 
measured the lines, and his was the pen that worked 
out the calculations. Need I add more to prove that 
what Mr. McClean's hand had found to do he did with 
all his might 7 ” 

Turning now from this vety brief and incomplete 
summary of McClean's scientinc work, reference must 
be made to his generosity in presenting munificent 
gifts for the advancement of astronomy. Being a 
worker himself, he was in a position to know in what 
direction monetary aid could be best employed. Ah 
the founder of the Isaac Newton studentships at 
Cambridge University, ret^uiring an endowment of 
15,000!., he rendered a service to astronomical science 
which it would be hard to overestimate, and the 
results that will accrue from it will, we hope, be a 
fitting memorial to his name. 

Not content with providing in this way the means 
by which the study of astronomy will be encouraged, 
he presented the Cape Observatory, ten years ago, 
with a large telescope, fittings, and dome, with all the 
latest improvements, to accomplish work which other¬ 
wise would have bew delayed possibly for many years. 
He saw at once the field that was open and the ad¬ 
vance that was possible if the southern heavens were 
sunnyed by a ^ismatic camera of large dimensions, 
and he took this opportunity to supply the necessary 
means. 

The fact that Sir David Gill in his recent report for 
the year 1903 writes, “ The Zeiss priim is a very 
perfect and transparent piece of glass, and I have no 
doubt that its performance will do credit to the fame 
of its makers. The observatory is indebted to Mr. 
McClean for this splendid gift, as also for the costly 
alterations to the spectroscope,” shows that McClean^ 
original gift has been greatly increased. As the in¬ 
auguration of the ” Victoria ” telescope forms an 
epoch in the history of the Cape Observatory, may the 
results obtained with it play a like rdle in the advance¬ 
ment of stellar spectroscopy for the southern hemi¬ 
sphere. 

McClean was elected a fellow of the Royal Society 
In 1895; the university of Glasgow conferred on him 
the hmorary degree of LL.D., while, as previously 
mentioned, he obtained the gold medal of the Royal 
Astronomical Society. * 

In 1865 he married Elleh, the daughter of Mr. John 
Greg, of Escowbeck, Lancaster, who now mourns 
widi her three stms and two daughters his loss. They 
are not, however, alone in their grief, for his death is 
deeply felt by a lar(K circle of friends, among whom 
are many astronomical colleagues who will miss his 
tamUiar face. 

The funeral, which took piece on Friday last, was 
attended by representatives from many societies and 
In^tutions, among which may be mentioned the 
Canfixidge University, the Royal Society, the Royal 
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Astronomical Society, the British Association, the 
Institution of Civil Engineers, Greenwich Observa¬ 
tory, Solar Physics Observatory, and the Cambridge 
University Obswatexy. 

W. J. S, L. 


NOTES. 

Thk seventieth birthday of Prof. G. H. Quincke, the 
doyen of German physicists, will be celebrated at Heidel¬ 
berg on Saturday next, November 19 Prof Quincke's 
laboratory formed the subject of a contribution to our series 
of scientific centres m Naturb of April S4, 190a, and his 
portrait was reproduced in the article. Reference was then 
made to the admirable manner in which the laboratories 
at HeidelbM'g are arranged, and the many ingenious devices 
to be found In them, as well as to some of the investigations 
carried on. It Is therefore unnecessary to attempt to 
describe again the results of Prof. Quincke’s un¬ 
interrupted work in physical research for nearly half a 
century. Among Prof. Quincke’s many pupils have been 
Prof. Lenard (Kiel), Prof. Braun (Strassburg), Prof. W. 
Konig {Grelfswald), Profs Elsler and Geitel (Wolfenbuttel), 
the late Prof. Willard Gibbs, Prof. Michelson, Dr J. T. 
Bottomley, F R.S., Dr. J. McCrae (Glasgow), Ac., a com¬ 
plete list would include many other English and American 
students. To celebrate the occasion of Prof. Quincke’s 
seventieth birthday, a committee, with Prof. Kohlrausch 
(Berlin) as president and Dr. R. H. Weber (Heidelberg) 
as secretary, has arranged for the presentation of a large 
and handsome album containing the autograph photographs 
of many of the leading physicists of all nationalities and of 
Prof. Quincke’s former pupils. A convincing testimony of 
the high value set on Prof. Quincke’s work in this country 
is supplied not only by the lists of universities and learned 
societies which have conferred their honours on him, but also 
by the fact that among the English physicists and personal 
friends who have contributed photographs are Lord Kelvin, 
Lord Rayleigh, Sir W. Huggins, Sir W. Ramsay, Sir 
H E. Roscoe, Sir N. Lockyer, Sir W. H. Preece, Prof. 
J. J. Thomson, Sir A. Rdcker, Prof. J. Larmor, Prof. J. A. 
Ewing, Mr. C. V. Boys, Sir O Lodge, Prof. J. H. Poyn- 
ting, Prof. G Carey Foster. Prof A. Sihuster, Dr. W. N. 
Shaw, Prof. J Perry, Prof. R. B. Clifton, Prof. J. G. 
MacGregor, Prof. J. T. Joly, Prof G. H. Darwin, Prof. 
W. G. Adams, Prof W. M. Hicks, Prof. H. Stroud, Prof. 
A. P. Chattock, Prof. A. S. Herschel, and many others. 

Thb American Consul at Bermuda describes In a United 
States Consular Repprt the steps which have been taken to 
establish there a biological station which will be to North 
America what the Naples station is to Europe. For several 
years American naturalists have carried on investigations 
of the natural history of the Bermudas and the surrounding 
sea, and have made efforts to establish a biological station 
In these islands. Upon the advice of the Royal Society, our 
Government has given its assent to the project The 
Colonial Government has expressed its willingness to pur¬ 
chase the land and erect the building, and grants toward 
equipment and support of tables have been made by the 
Royal Society and the Carnegie Institution. Harvard Uni- 
verrity and New York University, in connection with the 
Bermuda Natural History Society, have already commenced 
work In a temporary laboratory close to what will be the 
permanent quarters of the station, and the United States 
Government hat been asked to give generous support to the 
station. America has already founded a tropical botanical 
laboratory in buildings of the Government of Jamaica at 
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Cinchona, and hat now ucured a biological itation, to that 
It appaart pt if the American* are rapidly getting the control 
of the taentiSc lotemts of our wettem tropica] poetettion* 
While we cannot but admire the interett ahown in the 
eatablithment of thcae itations by univcraitie* and colligrt 
In the United State* it ii impouible not to regret the apathy 
with which our home and colonial Government* regard 
auch matters Surety it i* the duty of the State to encourage 
the pursuit and cultivation of natural knowledge through 
out the Empire and lo realise the richness of its possessions 
in matenal for scientific study as well as in precious 
minerals It is a reproach to our nation that a biciogical 
station has not been established by us in the Bermudas, 
for now instead of American investigators csrrying on their 
work in a Bntish station wc have to face the fact that 
though the station wilt be on British soil it will belong to 
the United States and our own cruntrymen will be guests 
in It So far as the interests of science are concerned 
probably this does not m itter for as Mr B ilfour wrote a 
few day* ago to the transistor of hi* British Association 
address communiti of aim bind* together the scientific 
men throughout the world into one international brother 
hood But It should be evident to some of our ministers 
at least to Mr Balfour who has often expressed sympathy 
with scientific progress that it cannot be to the advantage 
of the State fci' another nation to accept responsibilities 
which belong to us Mr Balfour is gratified at the success 
of the transl ition of his addiess into German but ipparently 
he does net consider that the interest shown in scientific 
matter* tn Girniany is duo to the active and pra tical part 
played by the State in helping scientific educ ition and re 
search \^ hat we want here and in all parts of the Empire 
IS more practical help of the kind given by the United States 
ind Ciinnanv to sue us from the future regret of lost 
tpportunities 

RfcUTFiis Ageno states that a long repert has been re 
ceived from the members of thi c \pedition of the I iverpool 
School of Iropical Medicine now investigating sleeping si k 
mss in thi Congo Complete observitions hive been made 
on the spread and distribution of kheping sekness along 
the Congo Rivir for a d stance of nearly looo miles between 
Stanley Pool and Stanley 1 alls 1 rom I lopoldviile to 
Bumba case* of sleeping sickniss were present in eveiy tewn 
visited and a large percentage of the population harboured 
trypinosomes from Basoko to the fall* only imported 
rases were met with with two exceptions and trypano¬ 
somes were not found among the generd population 
Observation seems to show that enlarged cervical glands are 
an early sign of the disease recognisable before trvpano 
some* moke their appearance in the general circulation and 
in a little fluid witbdriwn from a gland with a hypodermic 
needle trypinosomes mai be detected Isctse flies were 
ini cssantly present up to Basoko the spei les being Glossma 
palpalis after which they became infrequent their distri 
bution thus corresponding with that of sleeping sickness 

Mk B II PlCkEltlNO late chief of the inspecting staff 
for the \orkabire and Lancolnshire iiiimng districts has 
been appointed Chief Inspector of Mine* in India 

Da Cxno has been awarded the Craggs prixe of the 
I ondon School of Tropical Medicine for his discovery of a 
new sfhutosomum parasite of man Ihe Craggs prue of 
the value of fof was founded some yeors ago by bir John 
Craggs and is awarded annually in October to that student 
of the London School who is considered to have earned out 
the best piece of research work or made an important dis 
covert in tropical medicine during the preceding year 
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I In a letter to the Sptaktr of November < Mr J A R«Mf 
urge* that educationists should consider the desirability of 
teaching children the prinnple* of evolution in *011001* In 
considering how the subject aught be taught Prof W K 
Clifford remarked in 1878 “ The teacher knowing what 
Is to come in the end may so select the portion* of various 
subjects which he tenches at an earlier stage that they diaU 
sui^ly in a later stage a means of understanding and 
ektimafing the evidence on some question of evolution ” 

Thb inaugural meeting of the Association of Economlo 
Biologists was held at Burlington House on Tuesday, 
November 8 Mr h V Theobald occupied the choir and 
in the course of his introductory remarks he detailed th» 
steps taken by Mr Walter E CoUtnge to found the associ¬ 
ation Ho hoped that the association would welcome all 
investigator* in economic biology whether agncultural, 
medical or lommercial The relationship between biology 
and agriculture was apparent to all but only recently hod 
the importance of its relationships with medicine and com 
mirce been rt ilised Membership of the association will 
be rontined to workers in economic biology 1 he following 
oflirer* have beiii elected for 11104-* —president Mr Fred 
V Iheobald vice president Mr \ F Shipley FRS , 
council Prrf t> s Boulgcr Prof V II R BuUer Prof 
(•CO H Carpenter Dr 1 ranris Marsh ill Mr Robert New- 
stend Major Ronald Ros* IRS Mr 1 raser Storey Mr 
Cecil Warburton bon treasurer Mr Herbert Stone hon 
secretary Mr NValter F CoUinge Ihe next meeting will 
be held at Birmingham in \pril 1 lo; 

On December 4 1804 Joseph I cl i n who is considered 
in Iramc os the inventor of lighting gas was found 
murdered bv an unknown h ind in thi Champs Elvsees near 
the site where is now the Grind Palais In memory of this 
sad tragedy and to piy due honour to the celebrated in¬ 
ventor the Compiignie Pirisienne du Oaz has given a 
certain quantity of gas free of charge to the Aero Club and 
Socidtd fran?ai*c atiienni Ascents will acccrelingly be 
III ide on December 4 by numbers of this* two societies 
On December j an exhibition will be held m the Grand 
Palais bv the Auloinobile Club 

\t a mei Img of the Sciiitd istconomiquo de France held 
in Pans on November a M I ippmann bei«g in the chair, 
the Ctmle de la Baumc Pluvinel gave an address on the 
forthcoming total eclipse of the sun on August 30 1905 
He mentioned the intentions of American astronomer* to 
send expcdilicns to Labrador Spain and Upper Egypt 
After the addrr** the society decided to appoint a committee 
for determining the pirt which France should take in 
observing the eclipse It is fairly certain that the principal 
work of this committee will be concerned with observations 
in Algeria and Tunis through which the line of totality 
posse* This eclipse was also commented upon at the last 
meeting of the bt Petersburg Scientific Aeronautic Con¬ 
gress officially held in the rooms of the Imperial Academy 
of Sciences under the chairmanship of the Grand Duk* 
Oinstantin (^nstantinovitch president of the academy. 
Colonel Vivee y Vich has announced that he wnll moke 
an aeronautical ascent from Burgos on this occasion, for 
the purpose of ascertaining the part the cloud* rosy poodUy 
play m the apparent brightness and shade of the corona 
In addition the international committee of hallont-tettde* 
ho* decided that atmospheric observations shall be mod* at 
the great altitude* of the various observatorie* connocted 
with the institution during August *9, 30, and 31 for 
ascertaining the change* the eclipse may introduce in the 
prevailing winds and temperatures at different altitudea 
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Th* ScUnHfid) Am0ricaH of October aa containt the 
portrait of a white raccoon-dog from northern Japan, In 
the New Yorlc ZootoglcaJ Park, which la regarded at repro- 
aentlng a new apeciee, and is accordingly named NyctertuUt 
olhut. The ordinary raccoon-dog of Japan and China is 
an animal closely allied to the true dogs, but with a marked 
superficial resemblance to a raccoon. If the New York 
specimen really indicates the exliteme of a white species of 
raccOon-dog, the fact will be of lonsiderable zoologlial 
Interest. 

Ik the second part of the Bergen Museum Aarbog for the 
current year Prof. G. O. Sars describes a small crustaiean 
(Paracartia grant) recently discovered in the oyster-beds of 
western Norway which Is of great Interest from the point 
of view of distribution, since the only other known repre¬ 
sentative of the genus inhabits the Gulf of Guinea. The 
author considers that the creature reached Norway from 
the south during a warm period, and that it survives on 
the bays of the west coast owing to the circumstance that 
a superincumbent layer of fresh water renders the subjacent 
salt water unusually warm. 'I he same explanutiun nicounts 
for the prolific oyster-beds on this coast. 

In the November number of the Criiliirv Magacine Prof. 
H. F. Osborn publishes in exienso the lectuie on the evolu¬ 
tion of the horse in Ameriio whiih he delivered at the 
retent Cambridge meeting of the British Association 
Omitting reference to that portion of the article devoted 
to the origin of the Equidaa generally, we may mention that 
the author regards North America as the ancestral home 
of the genub Equus, the .Vmeritan horses passing into South 
.\merKa by way of Panama, and into Asia by a land-bridge 
across Bering Strait about the early or middle portion of 
the Pliocene period, giving rise in the latter area to the 
Siwalik horses (whiili, by the way, arc not later than older 
Pliocene age). Horses of all kinds died out both in North 
and in South America, a< cording to the author’s belief, 
before the European conquest. The Ameruan Miocene and 
Pliocene horses are considered to have been striped; but 
the splitting of Equus into the true horses, asses, and zebras 
probably took place in the Old World. Przewalski’s horse 
of Mongolia is regarded as representing the aniestral stock 
of the ordinary horses of Che Old World, the long manes 
and tads of the latter being probably due in part to domesti¬ 
cation. On the other hand, the author accepts the view that 
the blood-horse may have had a different ancestry, although 
he does not refer to its suggested deiivation from the Indian 
Squut tivalentts 

Souk Interesting experiments in blasting tree butts with 
gellignite—a safety explosive—have recently been curried 
out at Lord Leigh’s Stoneleigh Abbey Estate, near Kenil¬ 
worth. The usual boring was made and filled with the 
explosive. An electric detonator was used which enabled 
the operator to retire under cover at a safe distance. The 
butts operated upon were of various sizes and species, but 
in each case the method was found to give satisfactory 
results. It Is also claimed to combine efliciency with 
economy. 

Thb comparative age of the different elements of the flora 
of eastern North America forms the subject of a paper bj 
Dr. J. W. Hashberger In the September issue of the Pro- 
eeadmgt of the Philadelphia Academy. Most of the flora 
cannot be older than the close of the Glacial period, which, 
from the rate of cutting of the Niagara gorge, is estimated 
to have occurred not more than 15,000 years ago. Some of 
its elements may, however, be much older, since they may 
NO. 1829, VOL. 71] 


be the descendants of boreal plants whiih flourished on un- 
glaciated areas in the midst of the it e-sheet. Apart from 
these, there- was firstly a wave of plant-life from the skirts 
of the ire-sheet. This was followed by a northern wave, 
many of the species of which, forming the bog-plants of 
the old Glacial lakes, soon octupied the tundra left by the 
icej the conifers developed later, and restricted the bog- 
flora. Hence came the modern bog and swamp floras, 
while the existing Poccona flora is due to a third invasion. 

The work of the Forestry Bureau of the United States 
Department of Agriculture stretches far afield, and the 
forests of the Hawaiian Islands form the subject of one 
BuiUUn by Mr W. L. Hall, while Mr. W. L Bray in 
another reviews the forest resounes of Texas. The 
succession of the forests in Texas indicates that their dis¬ 
tribution is primarily influenced by the amount of rainfall, 
and only secondarily by the nature of the soil. A remark¬ 
able instance of the spread of n successful type is furnished 
by the mesquite, Prosopts glandulosa, which has spread 
from the Rio Grande eastwards across the Rio Brazos, and 
northwards into the adjoining States of Oklahoma and 
Kansas. In the Hawaiian Islands a mesquite, although an 
alien, has established itself as a pure foiest from sea-level 
to an elevation of several hundred feet, and is regarded as 
H valuable asset, because, in addition to the fuel and posts 
obtained from the wood, the pods furnish excellent food for 
Slock 

In view of the difllcultles of obtaining zygospores of 
species of Mucor and .illied geneta, considerable importance 
.ittaches to a paper—“ Sexual Reproduction of the Muior- 
ine,-e,” bv Mr. A. F. HUkeslee- which is published in the 
August number of the Proceedmgt of the American Ac.idemy 
of Arts and Sciences The author found that the gre.iter 
number of these fungi failed to produce zvgospores in pure 
cultures, but some would do so when a mass of spores taken 
from an impure culture was sown together. This suggested 
that in the latter case zygospores were produied from 
different mjcella or plants, and eventually experiments 
demcmstiated that two dilTerent strains, whiih may be re¬ 
garded ns a {-f) and a ( - ), were lequired ; thus two groups, 
the heterothalhc and homothallu, are distinguished. 
Sporodima is homothnllic, Phycomyces, Rhizopus, and 
8ever.il species of Mucor are heterothallic. Differences of 
colour, luxuridnce and duration of conjugating ability were 
noted, but the most interesting results obtained were in¬ 
cipient attempts at hvbridisation by opposite stiains of .allied 
heterothallic forms 

Wb learn from the Standard that, under the auspices of 
the Meteorological Council, a new observing station for 
London has just been established in St James’s Paik The 
station IS situated in an open spot a few yards distant from 
the Iron railings bordering on the Horse Guards P.irade, 
and IS equipped with a set of thermometers, mounted in a 
Stevenson screen, and two rain gauges—one of quite an 
ordinary kind, the other a self-registering gauge of the 
pattern designed by Mr F L Halliwell, of Southport. 
Just within the park railings are placed two ornamental 
wooden frames, one cont.iining, for the previous twenti- 
four hours, automatic records of bright sunshine, of rain¬ 
fall, and of temperature, all made in Westminster; the other, 
copies of the latest weather i harts and forecasts prepared at 
the Meteorological Office. 

Wk have received a copy of the results of the magnetical 
and meteorologiral observations made at the Royal Alfred 
Observatory, Mauritius, in the year iqoi. The observatory 
has a complete equipment of instruments recording photo- 
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graphically the variation* of the principal magnetic and 
mahtorotogical element* and of earth mo\ement* in addition 
to a aelt regietering Beckley rain gauge and other auto 
made apparatus The table* containing hourly and mean 
values ^ve been larefully prepared on the Greenwich 
pattern and are therefore quite clear and convenient for 
reference Mr Claxton print* the result* of an interesting 
Investigation of the degree of accuracy of self registering 
maximum and minimum thermometers Me find* that maxi 
mum thermometers read higher in a horisontal position than 
when uicllned to the horison the excess may amount to 
I* F Also that the indicatirns of spint minimum thermo¬ 
meters are untrustworthy owing chiefly to evaporation of 
die spirit They should be used in conjunction with an 
orduaty mercurial thermometer 

A PAPiR on Bntain s place in foreign markets is con 
tnbuted to the Eeonomte Journal for September by Prof 
A W Flux rhe author has had considerable diflficutty 
in drawing up statistics owing to the great discrepancies 
which he finds m the returns from different countries He 
however considers that the market for British good* in 
Germany France and the United States though narrowed 
by the tariff policy of the third is stxU of great importance 
and Is expansive In some degree except in the case of the 
United State* In all three cases however the trade done 
by other countries as a whole his grown faster than their 
trade with us 

Dubino March 1903 sevenl e\ ursi ns were made 
to the Phlegman fields of Naples by Dr <i de I orenro and 
Sir Archibald Geikie At the suggest on of the latter the 
former hat now published a short history of volcanic activity 
in this region (Rendiconto Naples Academy May to July) 
Dr de Lorenso divides the vole inic formations into three 
periods the first being represented by the pipernoid tufa 
of the Campagna and by conglomerate and breccia at Cuma 
Camaldoli and Procids the secend by the yellow tufa of 
Posilipo Nisida Pozzuoli Capodimonte Ic and the 
trachitic masses of the Vomero and the third period by the 
eruptions of the Solfatara Monte Nuovo the 1 ago d Agnano 
and similar formations 

In the Rendiconto of the Naples Academy for March and 
Apnl Prof Orazio Rebuffst describes some interesting md 
simple experiment* with radi im silt* When a glass rod 
was rubbed with wool in the ro union way for producing 
electric sparks the author found that if the experiment 
was performed in a medium cont lining a radium salt a 
luminous glow followed ihe wo I and when the finger was 
brought near the excited gloss a glow was again seen 
By taking a vacuum tube and opening ronnertion with a 
small tube contain ng a salt of r id urn and then rubbing 
the outside of the glass tule wth wocl a brilliant glow 
was seen within By meins of th s exper meet Prof 
Rebuffat considers it possible to dem nstnte the production 
of emanations from radium prepar it ons of very feeble 
activity 

Dr R VOS iFNurMKLD of Prague has pubi shed in 
Globas Ixxxv *4 a d Miission of the melt ng of glacie s in 
winter The author considers that the earth s interior heat 
is incapable of accounting for any considerable part of the 
phenomenon indeed he only attnbutos about 3 per cont 
to 6 per cent of the result to this cause Another cause 
which may account for a further 1 per tent 1* the alow 
conduction of the summer heat to the inter or The mam 
cause of the melting 1* attr buted to the heit ng of the 
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ite by the work done in it* descent This work la Coavemd 
into heat in overcoming friction viscosity and aimiUr m- 
sistances just as in joule s classical experiments A 
further increase in the internal melting duimg the winter 
IS probably due to the pressure produced by the wintar 
snows 

A spsetAL report of the seventy sixth meeting of the 
German Association of Naturalist* and Physicians is con¬ 
tained in the number of the PhyitkaUtcke ZeiUitmft tot 
October ao fhe meeting was held at Breslau from 
September 18 to *4 and the physical papers include the 
following —r Hoppe constitution of magnets, H Hant, 
lecture apparatus C Pulfrich coast surveymg Ac P 
Muller vacuum apparatus C Dieterici energy of water and 
its vapour W Scheffer stereoscopic problems, A Kflhler, 
photomicrography by ultraviolet light J Sti^ mercury 
lamps of quart/ glass O Lummer and P Wela* n rays 
W Vemst chemical equilibria at high temperatures, 
L GrunmaJi properties of emanium and liquid nitrous 
oxide V Wehnelt negative ion* from incandescent metaBle 
oxides O I I n ner resolution of fine spectrum lines, 
W Schmidt modeU of wave motion H T Simon a phase¬ 
meter M Re nganum molecular volume* of halogen salt*, 
L Graets r idiat ons from hydrogen peroxide J Rosen¬ 
thal Sprenget pumps IV btern tone variators S 
Schreber explos on motors ilso forte weight and mass 
G Bredig and F Lpstein kinetics of adiabatic reactions 
and E Meyer combustion engines In addition a dis¬ 
cussion took place on mathematical and scientific teaching 
In the h gher schools including addresses by K Fncke 
h Klein F Merkel and G I eubuscher In the general 
meeting* papers were read on the Ice age by Messrs 
Bruckner Meyer and Partsch on the Antarctic expedition 
by Prof Garert and on biological mechames by Prof 
Rou\ 

lliB scientific methods which have characterised Japanese 
operations m the I ar Eist are not the only results of the 
well developed svsten of education which the last thirty- 
five vear* has seen established in Japan Some fifty yean 
ago Japan was a hermit nation more than five centuries 
behind the times to day she constitutes a new and important 
factor in the problem of the distribution of the world s 
commerce The story of the foreign commerce of Japan 
since the restoraiion of imperial authority In 1868 is told 
by Mr Yukim isi Hatton in Nos 9 and 10 of sene* xxil 
of the Johnt Hopkint University Studies in Histoneal and 
Political Scienc copies of which have reached us Mr 
Hatton consider* his subject under three headings th* 
volume of trade the character of Japan * commerce, and 
the geographical distribution of trade Tsvo remarks 
towards the end of h s paper will show the conclusions 
to which Mr Hatton has ome Japan must rely on 
industrial development rather than on agriculture, and must 
try to excel in the quality f the goods produced rather 
than in quintity Japan possesses all the advantages 
neerssiry to make her a greit manufacturing country Her 
people possess exceptional skill and labour Is rdatively 
cheap coal is abundant and the raw material is easily 
obtainable either at home or in the neighbouring countries " 
Those readers who have followed the step* in Japan s de¬ 
velopment since j868 will be prepared to agree with Mr 
Hatton that his country is but at the very beginning of 
beginnings of whet will yet be seen 

A ssroND edition of Mr Dnnkwater Butt’s " Practieaf 
Retouching has been published by Mesors lUfl* and Sons 
I td at I* net 
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IfnsM MAdOLUN AND Co Ltd liavt in the praee en 
BnglMh trandntion of Dr Cohnbeim • Chemutry of the 
Protmde ' prepared with the author ■ aanction from the 
aeoond edition of that work by Dr Guetav Mann of the 
phynological laboratory at Oxford and author of Phycto 
iopcal Hiftology Dr Cohnheim a book which in its 
•econd edition haa been entirely re modelled deala with all 
neant advancea made in analyaing and ayntheti^ing proteida 
Sevaral apeeial featurea have been introduced into the Engliah 
tranalatlon and aome of the chaptera have been re wr iren 

An Engliah edition of Prof Weiamann a Evolution 
Theory which haa been translated with the author a co¬ 
operation from the second German edition (1904) by Prof 
J Arthur Thomson of Aberdeen University and his wife 
will be published m two volumea by Mr Edward Arnold 
toward the end of this month 

To commemorate the twenty fifth anniversary of the 
founding of the firm of Burroughs Wellcome and Co Mr 
Henry S Wellcome is arranging an exhibition of historical 
objects m connection with the history of medicine chem stry 
pharmacy and the allied sciences the object being to tlus 
trate the art and science of healing in all ages The date 
of the open ng of the exhibition is not yet fixed 

Thx Cambridge University Press will publish very shortly 
in the Cambridge Biological Senes Morphology and 
Anthropology by Mr W L H Duckworth The volume 
will present a summary of the anatomical evidence bearing 
on the problem of man s place in nature The Cambridge 
Umvers ty Press haa also in preparation Studies from the 
Anthropolog cal Laboratory tn the University of Cam 
bridge by Mr Duckworth 

The November number of the Popular Science Monthly 
is devoted ent rely to the St Louis Congress of Arts and 
Science The representative administrative board it will 
be remembered adopted the plan proposed by Prof Munster 
berg of Harvard Umversity to hold one congress of the 
arts and sciences which should attempt to promote and 
demonstrate the unity of science An appreciation of the 
work of this international congreu interspersed with 
portraits of representative men of Kience from various parts 
of the world is contributed by Mr W H Davis of L^ gh 
University one of the secretaries A selection from the 
addresses given at the congre<>s completes an nteresting 
number of the mogaxine 


OUR ASTRONOMICAL COLUMN 
Lvcus Comet (1904 h)—A telegram from Prof Max 
Wolf to the Artronomucho Nackrtehun (No 3975) states 
that on October aS the ephwiens publish^ by M 
Ka nlnsky in No 3073 of that journal noMed corrections of 
+ ns -84 and further that the magnitude of the comet 

Visuid observations have not as yet been fruitful Prof 
E Millosevich vainly sought for this object on September 15 
and October $ 

Desundbes s Formula foe the Lines in the Oxygen 
J***® —Rsfomng to a note on the results obtained 

by Mr O C Lester concerning the oxygen bands in the 
mar spectrum which appeared in these columns on 
Oefober ao Prof Deslandres directs attention to the fact 
that a modification of his first formula (vis N»>o+bn*) 
mivalent to that now proposed by Mr Later was pub 
Ushed by him in his orlgtjMl (CompUt ronAui August 1886) 
and succeeding memoirs on this su^ect 
Mr Lester s sutement that the first law requires the 
modification which he proposes Is obviously justified but he 
appears to have omitted to study the onguiol memoirs and 
to nave accepted Bie ^tomised and generally known results 
as being complete This does not however lessen the im 
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portance of the valuable experimental results he obtained 
in measuring the old and new bands on his large dispersion 
photographs 

Annual Retort or the Cape Observatory —In the report 
of the Capo Observatory for 1903 Sir Davd Gill records 
several important additions to and modifications of the in 
stru mental equipment 

The work of the new transit circle haa been greatly facili 
tated and the results improved by the adaptation of a 
Repaold automatic transitting device to the mstrument 

1 he line-of sight spectroscope which is used n connection 
with the Victoria tdescope nos been re modelled and an 
extremely delicate thermostatic arrangement has been fitted 
ao ih-it the temperature of the prism box can be maintained 
constant within ±0*05 F during a three or four hours 
exposure 

In the astrnphyslcal department several stellar spectra 
have been completely reduc^ in the region A 4x00 to X 4580 
and those of Canopus and Sinus have been discussed in con 
nection with the corresponding terrestrial origins of their 
lines The results of the line-of sight work have been made 
more trustworthy by measuring only those lines which on 
traversing either the thin or the thick ends of the pnsms 
diow no rdative displacement and a Phosnicis has been 
shown to have a very large radial velocity In December 
this Star was apparently receding from us at the rate of 
toe km per second 

A large amount of routine work in connection with the 
ma ntenance of an effic ent time service and the completion 
of the Cape zone for the astrographic chart was accomplished 
during the year Important o^athms were also carried 
out in connection with the geodetic surv^ of South Africa 
whilst the Government survey of the Transvaal and the 
Orange R ver Colony and the topographic survey of South 
Africa have been planned the former having been 
tommenced 

Tax Transition raou Primary to Sbcondarv Spectra — 
Some very interesting expenmental results obtained with 
the idea of determining as defnitely as possible the points 
at which under various conditions the (ximary is re^aced 
by the secondary spectrum in gases are published by Mr 
P G Nuntng in No a voi xx of the Attropkyncal 
Jourrud 

The general method was to determine what current 
capacity caused the above named change when either the 
wave length the pressure the nature of the gas the in 
ductonce or the resistance was altered and this was railed 
the criticsd capacity 

Among other results the experiments showed that this 
cnticai capacity is a function of the wave length and that 
It increases slightly as the pressure decreases down to about 
I mm of air when it suddenly becomes infinite All the 
elements tested have the same cntical capacity for the same 
wave length and pressure although the critical point is more 
marked in some elements than in others The introduction 
of inductance always relatively weakens the secondary and 
strengthens the primary spectrum although no amount of 
mductance will completely annul the eCTMts of capacity 
Resistance acts similarly to inductance The critical 
capacity of any vapour in a mixture of vapours was shown 
to be the some as when no other gases were present 


NEW BUILDINGS OF THE UNIVERSIIY 
OF LIVFRPOOL 
The G orgt Holt Phystct Laboratory 
‘T'HE Gtorge Holt Physics Laboratory which was de 
dared open by Lord Kelvin on November la will be 
valued by the University of Liverpool as a magnificent 
addition to its fabric as well as a memonol to one of the 
wisest and most generous supporters of that college from 
which the university has been developed 
The laboratory covers an area of 9600 square feet and 
hah an average height of 45 feet The architects are 
Messrs Willink and Ih cknesse of Liverpool with whom 
there is associated Prof F M Simpson now of Umversity 
(Allege London Ihe external walls which are very sub 
stantial are built in best common brick with brood courses 
of r^ bnek and dressings of Storeton stone The base* 
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mmt floor* an Mphalte on a bed of concrete reatinf on 
the continuoua rocK which i* the foundation of the whole 
buikflnc All the upptr floort are fire proof they conaiet 
of a bed of concrete which entaaea a lattice work of ateel 
girdera and aupport* a layer of coke breeze upon which 
ton{(ued and grrooved pitch pine board* are atutk down with 
bitumen and nailed I he reaultinir aurface 1* both notae- 
lea* and ateady and the whole building la made very rigid 
by Che girder* employed 

In the baaement there la a large workihop fully fitted 
with machine tools store rooms a room containing a liquid 
air plant a furnace room an iccumulator room i room 
for the custody and comparison of stindards and a number 
of research rooms in which extra steadinesk complete 
darkness or constancy of temperature can be respectively 
secured 

On the ground floor close to the entrance hall and cloak 
rooms are the doors of the Urg,p lecture theatre a smaller 
class room and a large laborat n for elementary students 
This floor also contains the preparition room the apparatus 
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room and a sitting room oftice and prnate laboratory for 
the professor 

Ihe first floor is set apart for the teaching cf senior 
students It contains two large students laboritcriis four 
smaller rooms suitable for optic il and acoustical experi 
ments a students workshop a library and two sitting 
rooms fer demonstrators 

1 ho second floor consists almost entirely of research rooms 
of various sizes Of these son e ire designed for special 
purposes such as spectroscopy but the niayrrity are planned 
so IS to be adaptable to as great a variety of needs as 
possible 

A photographic dark room is provided on each floor that 
in connection with the preparation room is adapted for the 
making of lantern slides and enlargements There i* also 
a small observatory on the roof containing a four inch 
equatorial telescope 

An electrically driven lift working in the centre of a 
tower IS available for the conv^ance of heavy apparatus 
from floor to floor It can also be used to give access for 
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experimental purposes to all point* of two vertical walls 
which extend to the full height of the tower, about 75 feet 
In another part of the laboratory access over a horisonm 
distance about go feet nearly equal to the whole length 
of the building is secured 

The rooms are heated by low pressura hot water, and 
are ventilated by on exhaust fan in the root They arw 
adequately supplied with gas with sinks to which hot and 
cold water are led with electric power from the corporatioft 
maine and with wires from a twitch board in din basement 
to which the accumulators are connected The winng la 
run m wood casing on the surface of the wall* all pipeo- 
are fully exposed ind wherever a floor or wall ta piercM, 
an opening is left through which further permanent or 
temporary connections can be made as requined 

Ihe apparatus and preparation rooms have galleries round 
them so that their whole wall space is rendered available 
for cupboards and drawers Special devices have been 
adopted for the re idy darkening of the lecture theatre and 
for the provision rf rigid points of attachment above the 
whole length cf the lecture table Ihe counter shafting iiv 
the worktop is supported so as to be entirely indepeiMent 
of the rest of the building and thus silence and freedom 
from vibration ire secured 

Ihe erection of the laboratory wis rendered possible by 
the munificence of a small body of donors Mrs and Miss 
Holt Sir jehn Brunner the lite Sir Henry late the ex¬ 
ecutors of the late Kev J H Jhom Mr Alfred Booth Mr 
Holbrook (laskell Mr J \\ Hughes ind Mr John Rankin 
who together subscribed the cum of boot which by tho 
addition of intirest has imreased to 25 <)<x>l Ihe cost of 
the building vv th furnituie and fittings is zi bool A sum 
of lacxil his already bien spent upon machinery and new 
apparatus end thus about itxxif is available for the com 
piction and maintenan e cf its equipment 

It Ik ho|Md that the general schemi accord ng to which 
the labor itoiv IS imaged will prove favour ible to simplicity 
ind economy t f ulmmistr itii n and will dlow teaching 
and rcse trch to fle urish side by side not hampering but 
supporting each ether 

Vcw \tidical Hull lings of the Lmv riily of Itverpool 

ihe new nudi il buildings opened at I iveipoci on 
Noveinlxr 12 g f r to complete the university schcM I cf 
medicine in that city in i thonu^hly efluient and modern 
ininner Ihey piovide accommodation chiefly for the sub¬ 
jects of anitciny sutlers and niiteiia mcdica the school 
of dental sui(,cry and the s hool ufhies and forensic 
medicine Jhere ire f ur full floors to the building and 
the ground plan is of an I shape One limb of the L shaped 
hgure joins the find fhnmpwn 1 ates laboratories opened 
SIX vrars ago fur physiology and pitholqgy Ihe other limb 
forms a wing ending fnely towaids Che north In the angle 
of junction of the two portions of the building are pieced 
1 irge theitres one on the ground floor fer surgery, the other 
upstiirs for hum in anatomv The pitch of the benching 
IS steep ind the lighting is extremely good from a senes 
of long windews following the curve of the rounded angle 
of the building In the wing lighted by windows east and 
west Ik a spacious museum for anatomical preparations 
Above this is a large room for dissection especially well 
lighted from the east An excellent theatre for operative 
surgery forms a feature of the surgical equipment 

In addition to the theatres museum and dissecting room 
are rexims for a library and for smaller classes than those 
the theatres are intended to accommodate In the front 
portion of the building is the medical faculty meeting 
room for transacting the business of the faculty and of 
Its various committees also for meetings of the veterinary 
board which manages the newly started university srboed 
of veteriniry medicine Next to the medical faculty meet¬ 
ing room IS the spacious room providing on ofhee for the 
Hean of the faculty No effort or expense has been spared 
m making the construction at once durable well lifted 
within and handsome from the exterior Admirable hat¬ 
ing ha* been secured throughout even to the basement 
rooms, which are particularly good so as to provide a 
much needed reading room for students The erection was 
begun three vears ago and part of the buildi^ haa already 
bem in occupation for more than a year 'fte architccta 
are Messrs Waterhouse of London, who have designed 
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moat of tho older bulldinfft of the unlveralty. The group of 
medical achool buildlnga now In uae have coat alto^ther 
«bout 8o,oool., incliXg, 

Saturday, the ThompaonA'atea laboratory and the Johnaton 
lalmatw^. The Chancellor of the univenity, Lord Derby, 
formally inaugurated the new buildtnga on the *"ne af^ 
noon aa Lord Kelvin opened the new unlveralty laboratory 
for phyalcB. With theae fresh a*ldUiona to Ita accommo- 
^tlon and teaching equipment, and with (he fine new 
laboratoriea for loology and for electrical engineering now 
ruptdlv nearing lompYetlon. the University of Lherpool will 
rank kmong the beat provided univeraity inatilutiona in the 
sountry. 

PROF. MENDELtEFF ON THE CHEMICAL 
ELEMENTS. 

T'HE laat half-volume (eightieth^ of the new Russian 
" Encyclopaedic Dictionary " containa a remaikable 
paper by Prof. Mendel^eff on the chemical elements, of 
•which tho following la a slightly abridged iransbition. 
Together with the articles on matter and on the periodic 
law, which Mendeldeff contributed to previous iisues of 
tho aame dictionary, and a paper, “ An Attempt at .-i 
Chemical Comprehension of the World's Ether," published 
In a Russian review, this artltle represents the fundamental 
physical and chemical lonceptiona of the great chemist 
as they now appear in connection with the discoveries of 
recent years. 

“ Human thought," he begins, “ has always endeavoured 
to simplify the immense variety of phenomena and sub¬ 
stances in nature by admitting, if not the full unity of the 
fundamental elements (Democritus, Epicurus), at least 
the existence of a limits number of elements capable of 
producing all the variety of substames In antiquity this 
tendency often resulted even In confusing the phenomena 
with the substances (earth, water, air, and fire) ” 
Since the time of Lavoisier such a confusion has become 
certainly impossible the substances are sharply separated 
from the phenomena which are associated with them 
Of course, there may be partial returns to the old 
view. “ However,” MendelMff continues, " the solidity 
of the now prevailing conception os to the profound 
difference existing between substances and phenomena is 
the result of such a mass of coordinated knowledge that 
it cannot be shattered in the least even if a small portion of 
the men of science return to the " dynamism " of old whiih 
endeavoured to repiesent matter also as one of the forms of 
phenomena. Consequently we are bound now to recognise 
tho substances (the masses) and the phenomena (the move¬ 
ments) as two quite separate, independent categories, such 
aa space and time, the substance of which our thought 
has not yet penetrated, but without which it cannot wurk. 
Thus, for example, wo are far yet from understanding 
the cause of gravitation, but with its aid we understand 
many phenomena, even though up till now it is not 
quite evident whether attraction arts through the aid of 
an intervening medium or represents a fundamental force 
whlih acts at a distance Progiess in the understanding 
of nature depends, therefore, not upon our reducing every¬ 
thing to one final coneeptinn—to one ' principle of all 
principles ’—but in reducing the great variety of substances 
and phenomena which act upon our senses to a small number 
of recognised fundamental conceptions, even though those 
last be disconnected One of such conceptions is that of 
the recognised chemical elements. 

“ The simplest way of conceiving matter in this case Is 
to consider it as the result of combinations of elements 
which themselves are matter; and the phenomena as the 
results of movements which are the property of these 
elements or their aggiegations. It was from this point 
of view that the conceptions were elaborated as to tho 
^stinction, not only between phenomena and substances, 
but also between simple bodies and elements; because the 
concegtiofl of a simple body implies the idea of an im¬ 
possibility of transforming certain bodies into other bodies, 
while the conception of a chemical element is merely deter¬ 
mined by the desire of diminishing the number of sub¬ 
stances which are required for explaining the great variety 
of the latter." 


MendeldefI passes next to the so-called “ rare ” elements. 
Leaving aside historical details concerning them, he re¬ 
marks that It is the more necessary to dwell upon them 
as they complete to a great extent our knowledge of the 
periodic law. “ Our information about them," he con¬ 
tinues, “ can also, in our opinion, contribute towards 
explaining the relations between the phenomena and the 
substances In nature: because for the understanding of a 
multitude of natural phenonuma it is necessary to rcs.iit 
the loneeption of the so-called lumlnifeious ether, 
which by all means must be considered as a ponderaole 
substance, and mnsequently must have its place in the 
system of elements, inasmuch ns it reminds us of the proper¬ 
ties of helium, argon, and other similar elements. Ihe 
conception of the ither was resorted to at the outset ex- 
ilusively for explaining the phenomena of light, which, as 
IS known, «an be best understood as the result of vibrations 
of the other However, later on, ether, considered ns being 
distributed throughout tho universe, was resorted to in order 
to explain, not only electrical phenomena, but also gravita¬ 
tion Itself In consequence of that, a very great importance 
has to be attiibuted to the ether, and as it cannot be con¬ 
sidered ns nnvthing but ponderable matter, we ore bound 
to apply to It all the com options whiih we apply to matter 
in general. Including also the chemical relations. ^ But ns, 
nt the same time, we are bound to admit that this inattw 
is not onlv distributed throughout stellar space (in 
Older to explain the light which rcaihes us from the stars), 
but also penetrates all other substani es, and as also we 
must admit that the ether has no capai Ity of entering into 
chemical reactions, or of undergoing any sort of chemlial 
condensation, therefore the above mentioned element, 
helium and argon, which are characterised piecisely by the 
absence of that projierty of entering into chemical real tions 
with other substances, show in this respect a certain 
similantv with the ether.' ’’ 

Referring further to radium, Mendel^eff remarks that 
there ran be no doubt as to its being a separate element, 
extremely rare in nature. As to the emanation of helium 
by radium, and the present e of the helium spectrum in the 
spectrum of radium, he explains these farts by the cxrlusion 
of helium in a compound of radium, and considers that 
"nothing gives us reason to think that radium should he 
transformed into helium " " Notwithstanding the ex¬ 

tremely small quantities of radium orrurring in nature. 
Madame Curie has succeeded in obtaining a tompound of 
It. and in establishing Us kinship with barium, us also In 
finding Its atomic weiglit to be near 22 which permits us 
to complete the peiiodlc system of elements by placing 
radium In the second group, in the lath row, in whiim we 
have already thorium and uranium, the oreb of which are 
possessed of rodio-.»rtivity.’ 

“As to argon and its congeners—neon, krypton, and 
xenon—these simple gases, discovered by Ramray, dln« 
from all the known elements in that, up till now, not¬ 
withstanding the most varied attempts, they could not 
be brought into combination with any other substance, or 
with each othei This gives them a separate place, qu-te 
distinct from all other known elements m the periodic, 
av^trni, and induces us lo complotp the system by a new 
separate gioup, the group reio, which prer^es group 1., 
the representatives of which are hydrogen, lithium, sodium, 
and so on. , 

“The placing of theses elements m a new groiip is 
fully supported bv the atomic weights which are dedu^ 

for these gases on the basis of their dcnsitii 

that the molecule of e ' ' 


nih of them contains but o 
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Thu», heliuin muit be placed before II 


, and argon 

__ In this taUe there are, 

in the group sero, two unknown elements x and y, which 
hare b^ introduced for two reasons first, because In the 
corona of the sun above the region of incandescent 
hjrdrogen, there has been noticed an element which has an 
indep^ent spectrum and therefore is named coronlum 
and although it is yet unknown (helium was also flnt 
characterised bv Crookes as an element, on account of the 
independence of its spectrum) it must have a density, and 
oons^uently an atomic weight both smaller than those of 
hydrogen fin the table this element is marked as y), and 
secondly, because there is no reason to believe that the 
system of elements is limited in the direction of the lightest 
ones by hydrogen Ihe presence of the elements x and y 
in the group sero makes us think that the elements which 
correspond to these positions in the system will be dis¬ 
tinguished by the absence in a high degree of the capacity 
of chemical combin 


oapbon of the chemical dements is connected tn the most 
intimate way with the generally received teachings of 
Galileo and Newton about the mass and the ponderuriUty 
of matter, as also with the teachmg of Lavoister concern¬ 
ing the indeetructibility of matter, Ae conception of the 
ether originates exclusively from the study of phenomena 
and the need of reducing them tu simpler concsptiona. 
Amongst such conceptions we hdd fos a long time 
the conception of imponderable substances (such as 
phloguton, luminous matter, the substance of the podtive 
and negative electricity, heat, &c), but gradually this 
has disappeared and now we can say with certain^ that 
the luminiferous ether if it be real is ponderable although 
It cannot be weighed just as oir cannot be weighed in air, 
or water in water We cannot exclude the ether from 
any space, it is everywhere and penetrates everything, owing 
to Its extreme lightness and the rapidity of motion of its 
molecules Therefore such conceptions as that of the ether 
remain abstract or conceptions of the intdlect like the one 


The same property 
must be attributed to 
the substance of the 
ether which must 


extremely low density 
and consMuently a very 
great rapidity of motion 
of Its molecules in 
order to have the jioski 
bility of escaping from 
the spheres of attrac 
tlon, not only from the 


earth, but also i 


sun and other sunt the 

greater than that of 
ours The resetuches 
ooncernmg the double 


of the 


the 


which we know do not 
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if we attribute to the 
ether the properties of 
gases we must admit 
on the basis of the 

kinetic theory of gases that its speiiflc gravity must be very 
much smaller than the specific cavity of hydrogen In 
order that the ether may escape from the sphere of attrac 
tion of stars the mass of which is fifty times greater than 
the mass of the sun it must while it rhemicalTy resembles 
argon and helium have an atomic weight not more than 
o o 10 000 000 053 (and a density in relation to hydrogen 
half as large as I have proved in the above mentionM article 
on ether) The very small value of this finre already 
explains why there is little hope of isolating the substance 
of the ether m the near future as it also explains why it 
penetrates all substances and why it is condensed — —” 
ee or collects In a physicomechanical way 
substances—being mostly condenued 
ense masses as that of the sun or of stars - 
In conclusion Mendeldeff indicates that while the con 
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which also leads us to the very teai 
number of chemical elements out of v 
nature are composed ’ 


I about a limited 


WELSH LONfhRENCt ON THE TRAININU 
OF TEACH/-RS 

'VHP Welsh National Conference on the Training of 
Teachers was held in Shrewsbury on November lo 
and II and although no special reference was made to 
science teaching staU the subject of education is now in a 
fair way to be considered a science, since it has been in¬ 
cluded as a section of the British Association 
The conference was convened by the Central WeMi 
Board and the University of Wales and in addition to 
these bodies representatives attended from eveiy county 
education authority m Wales, from every type of educationid 
institution from the National Executive of Wdsh Councils 
and from all the associations of masters and mistressea 
Upwards of soo delegates attended in all most of whom 
remained throughout all four sessions 
At the first session which was devoted to “ The Special 
Aspect of the Problem of Training Presented m Woles," 
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Waie*, pranded, and in his opening address submitted the 
points which it was most Important that the conference 
should decide Bnefly they were these What were the 
toal demands of the Principality and how far were they 
met by existing mstitutions? Was Wales to import the 
shmtage of takers or to Increase her own production? 
In what manner could the schools be best utilised at train 
ibg grounds without injuring the schools? and should 
local education authorities undertake the training of 
secondary teachers? To these ouestions no uncertain 
answer was suggested although the conference abstained 
from passing formal resolutions until an opportunity had 
been accorded the members to consider the verbatim report 
which It was decided to publish at u early date 

At the second session Mr Lloyd George M P presided 
and a paper was read by Lord Stanley of Alderley chair 
man of the Anglesea Education Committee and late chair 
man of the London School Board on The Point of View 
of the Local Authorities The debate was opened by Mr 
S J Hughes county alderman of Glamorganshire Both Lord 
Stanley and Alderman Hughes emphasised the paramount 
importance of training for the elementary school teaiher 
In summing up the debate Mr Lloyd George replaced the 
sword by the trowel and emplwsised the need for addi 
tional accommodation and for subsidising (he buildings and 
tht staffs Enthudasm was required he said to meet the 
increased burden on the rates but he believed that the 
enthusiasm would be forthcoming At this stage the only 
resolution of the conference was passed This was moved 
by Principal Griffiths and asserted That it is the duty of 
the Principality to undertake the training and supply of 
teachers sufficient to meet the requirements of the Princi 
pality 

At the third session which was presided over by Sir 
John Gorst The Special Aspects of the Problem of the 
1 raimng of Elementary Teachers was considered a paper 
being read by Mr T John vice-president of the National 
Union of Teachers The experiments already being tried In 
the utilisation of the intermediate schools of Wales for the 
training of pupil teachers were described in detail but the 
general opinion of the conference was unmistakable—that 
any half time system should be a temporary expedient only 

As regards Uie question of the concurrent instruction of 
primary and secondary teachers it was agreed that it is 
necessary for the separation of the primaiy teacher a pro 
fessional training from his general education and that 
under certain conditions It is possible and desirable that 
primary and secondaiy students should be trained together 
The important question of the further training of those 
acting teachers whose quallRcations are incomplete was 
introduced by Mr Bad^ director of higher education 
for Monmouthshire 

The relations between the various qualifying examina 
tions were considered and there was pn^ncal unanimity 
that matriculation should be a condition of entering tbe 
pnmary training departments of the three university col 
lea^ of Wales 

Mr Humphreys Osven M P chairman of the Central 
Welrii Board, presided over the fourth session which was 
devoted to the ' Speaal Aspects of the Problem of 
Secondary Traimng Two papers were read by Miss E P 
Hu^es late pnnapal of the Cambridge Training College 
for Secondary Teachers and Mr Trevor Owen Swansea 
who acted as the official spokesman of the Association of 
Welsh County Schoolmasters The conference was deddedly 
of opinion that secondaiy traming should be post graduate 
and completely differentiated from the degree course but 
that the training college should be essentially attached to 
the university college Representatives of the Association 
of Assistant Masters also addressed the conference and 
endorsed the views expressed by the readers of the papers 

There can be no doubt that the ultimate result of the 
conference will be farreachmg and benefldal The inter 
change of ideas always makes for good and it Is not too 
much to hope that from the deliberations there may be 
devised a schema which will be workaUe for all parts of 
the Principality and will In time produce a supply of fully 
trained teachers of all grades which like her system of 
secondary education alr^y establiriied will be a lasting 
and tangible proof of the enthusiasm of the Welsh people 
for education 


TJfBRAPRUTJC BACTERIAL INOCULATION^ 


has come to be generally recognised that the soil m which 
they grow plays a cardinal part in determining the ultimate 
effect or fate of the microbe The finding of a pathogenic 
microbe and even the accessory disposing factors of a 
disease are however after all only the b^nnings of the 
greater problem which is the end and atm of all medical 
science viz the cure of the disease 

lo attack the causal agent is manifestly a s lut on of 
the problem and this was the method originally advocated 
by Lister who may be regarded as the founder of the 
doctrine of the »t ological curative principle Experience 
has however shown that the attempt to destroy by means 
of ordinary chemical poisons the microbes in the living body 
IS fraught with danger for long before the protoplasii of 
the microbe is destroyed the cells of the body are irreparably 
damaged Internal antiseptic therapy is a thing of the 
past To-day we must rely on the stimulus produced by 
bacteria in the body whereby the calls of the latter elaborate 
substances which arc antammstic to these sime bacteria 
Iheso substances—germici&l in the widest sense of the 
woid—differ considerably in their mode of a tion Some 
neutralise the bacterial poisons others produce a solution 
—a lysis—of the bacteria In other cases again 
Metchnikoff claims that the destruction takes place by a 
k nd of digestion in the Interior of certa n celts of which 
the chief representatives are the wandering corpuscles of 
the Mood 

The inoculation of a living microbe for the purposes of 
prophylaxis dates from the time of Edward Jenner whose 
work was widely extended bv Pasteur It is not even 
necessary to use living bacteria dead bacteria being like 
wise capable of confernng immunity In any case with 
the exception of diphtheria antitoxin previous attempts hive 
aimed at pevention rather than cure The authors of the 
papers before us are the first who have utilised bacterial 
Inoculations as a curative agent Dr A C Wright late 
professor in the Army Medical School is already widely 
known for his method of the preventive inoculation against 
typhoid fever—a method which is admitted to have Ted to 
a marked diminution of this disease in the Brit sh Army 
His most important work however has been the discoverv 
of therapeutic inoculation To introduce bacteria into on 
individuM already infected with the same bacteria would 
at first sight appear to be a paradox but the rraults obtained 
justify the means By the Invention of accurate methods of 
testing the effects produced in the body by the inoculations 
Dr Wright has bmn able to demonstrate that the elabor 
Bbon of protective substances follows a general law 
characterised at first by a negative phase and followed by 
a positive phase in which the protective substances in tM 
blood are increased in quantity 

In a series of papers he has likewise shown that in so 
celled phagocytosis there is really a cooperation of the cells 
and fluids of the body and that in the fatter there are sub 
stances—opsonins—which in some way or other act upon 
the microbes and prepare them for subsequent destruction 
by the leucocytes This opsonic type of immunity is applic 
able to a number of diseases but the present researches 
show that the mere presence of these opsonins is not 
sufficient to induce immunity They must be in the proper 
place and at the required time if they are to exert their 
action and a great deil of art is required on the part of 
the inoculator to creatr the most advantageous londitions 
for his patient The methods advocated by Prof Wnght 
are so now that It is difficult to fots*see how far they may go 
but the striking curative results obtained justify one in 
prophesying that the time is not so very far distant when 
the abilities of the physician will be judged by his successes 
os an immunisator for it must not be imagined that 

t Ob Itw Action surted upon Ita pVS"* ^ 

Honaa Blood Fluids and on tb« EInbonuloo of Pn^lM UsiunM in 
tbn Honan Organimi in rsupmun to Inoculntioiu of a Sta^yli^oi 
Vaeciae By Dr A E W l«h« snd Capt. Stewart R Doastaa I M S 
tPrte Roy Soe Sspnmbar 1904) 

On tbs Aedon «Mittdupon ihoTubsrchiBaalliubyUn Hs^Wood 
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immunisation consists Sn the subiutanLoub inoculation of 
some m>steriouk bacterial fluid prepared in the laboratory 
On th« lontrarj it is •> complex proiess and it is only 
With the help of accurate scientific measuring methods that 
the physician will be able to ffaug'e wheehei he is helping 
or injuring his patient B 


PAlJbOZOlL i>tCD PLANTS 

I T may bo doubted if thise who are net directly concerned 
with the study <f thi vegetable kingdom appreciate 
the full significance of the distinction which the botanist 
maintains betwi en plants of seed bearing and spore bearing 
habit hor this reason the recent and important discovcrtes 
proving that the seed bearing habit existed among more 
than one group of Pal eoroic vegetation discoveries which 
will form a historical landmark in the study of fossil plants 
may not attract the attention which is their due outside 
the circle of workers on recent and fossil botany 
The seed bearing habit is from many points of view 
reg irded as a far higher stage in plant evolution than that 
cltained by any known member of the vegetable kingdom 
in which the fertilised megasporangium remains without 
any integument of the nature of a seed coat bo far the 
botanist has associated the seed habit with two classes of 
plants the gymnosperms (Coniferte Cycadew &c) and 
the angiospcrms or flowering plants and with these alone 
It has not been suspected that members assigned to other 
groups including the great race of vascular cryptogams 
(Pteridophyta) had at any period in their evolution attained 
to this high status Yet such has recently been shown to 
be the case 

It IS interesting to notice that these discoveries have been 
miinly due to the British school of palcobotinv Mthough 
It has been known for a long period that remains obviously 
of the nature of seeds occur here and there in the sancl 
stones and shales of the Carbonifcoxius period Carruthers 
was the first to suggest in ifiyj that some of these fossil 
Seeds may be attributed to the genus Cordaites an extinct 
race of gymnospermous iflinities This conclusion was sub 
seguently confirmed by Gcinitz Grand Fury Reniult and 
other Cc ntinental botanists who have greatly extended our 
knowledge of this Palatosoic type 
Until recently Coidaites has remained the solitary 
Paleeoroic genus which was known to have attained the 
seed bearing habit 

In 1901 however Dr Scott published a full descnption 
of a Carhonifeious cone Lepidocarpon of undoubted lyco 
podian afhnities where integument* d megasporangia are 
feund when fully mature and in which each sporangium 
contains a single embryo sac It has thus berame clear 
that m the history of the lycopodian stock the evolution erf 
seed bearing members had taken place More recently other 
evidence has accumulated which not only confirms this con 
elusion but tends to show that Lepidocarpon did nut stand 
alone among lycopods in this respect 

It IS to discoveries still more recent of a similar nature 
but affecting other lines of descent that special attention 
may be directed Ihcy are concerned with a synthetic type 
of Upper Paloioxoic vegetation of great interest which has 
become widely known under the name Cycadofilices 
More than one genus of this group has now been shown 
to have reached the seed bearing status 
The credit of the first discovery of this nature is due to 
Prof Oliver and Dr Scott who recently published a 
full account of the seed and the evidence for its attribution 
in the PhilotofhtCttl Trattsachons of the Royal Socie^ 
The more important conclusion of these authors may be 
briefly summarised as follows It has been found that a 
s*ed already recorded by Williamson os Lagenottoma 
lomaxt was borne by the fossil plant known as Lygino- I 
dendron The two have not been found in continuity but I 
the evidence for this conclusion although in the main in¬ 
direct IS none the less conclusive The chief point lies In 
the identity of the glandular structures found on on organ 
termed the cupule " which envelops the seed with those 
already known to occur on the stems petioles and pinnules { 
of Lypnodendron, which are peculiar to this genua among 
( arboniferous plants 

Wiljto a few months of the earlier record of this re- j 
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markable research by Prof Oliver and Dr Scott, their 
mam conclukion was confirmed in an unexpected manner 
by the dikcovery on the part of Mr Kidston of the s^ 
of another genus t{ the same group Medullosa of which 
an account his alvc appcired in the Ph$lojoph$cal TfOM- 
aitions In this case the pedicel of a large seed of the 
type known as Rhabdocarpus was found to bear pinnules 
identical with those of the frond Neuropterit kelerophylla 
the foliage of i Medullosa 

Here absolute continuity an extremely rare circum 
stance among fovsil pi ints exists between a foliar and a 
[ reproductive organ 

I urther evidence but more inconclusive and indirect, also 
exists but space forbids any notice here Attention may 
however be directed to an interesting and tuggeiUve com¬ 
munication published bv M Grand Cury in the Comptes 
reudus during the present year on the same subject 

The discoveries under discussion have made it clear that 
at least two genera of the Cycadofilices possessed the seed- 
bearing habit and evidence is ilso available which suggests 
that 1 yginodtndron and Medullosa did not stand alone in 
this respect 

Prof Oliver and Dr Scott have concluded that ‘ the 
presence in the Palaeozoic flora of these primitive Fern 
like Spermophyles so important as a phase in the history 
of evolution may best be recognised by the foundation of 
a distinct class which may suitably be named Pterido- 
spermex ’ This suggestion would seem to be a happy 
one even though it may eventually involve the absorption 
of the whole group now familiar as the Cycadofilices 

In connection with these researches of Prof Oliver, Ur 
Scott and Mr Kidston many further points of interest, 
and in some casts of iriticism might be discussed but it 
must suffice here to direct attention to one or two valuable 
clues which these discovtries afford The phytogeny of the 
rycads a race with a great past and still existing though 
in greatly diminished numbers is m its main outlines now 
clear Phere can be little doubt that the cyrads are 
sprung from this same pteridospermous stock which in its 
turn < ngmated from a truly fern like ancestor 

In the investing envelope of the young seed of I ogeno 
stoma which Prof Oliver and Dr Scott have spoken of 
as the (upule it is not improbable that homologii i mav 
eventually be recognised with protective structures exist 
mg among members belonging to other lines of descent 
which mav hav great value as a contribution to other 
phvlogenetic problems 

In conclusion the existence of the seed bearing habit 
among certain members of three out of the six great groups 
of Upper Palaeozoic times raises the interesting speculation 
whether other groups may not eventually tp found to have 
attained to the same status The Calamites the repre 
sentatives of the Cquisetales are at present above any real 
suspicion in this respeit yet it would now be hardly sur 
prising if further discoveries revealed the existence of seed 
bearing members in this group although it is by no means 
safe to assume that the teed bearing habit must necessanly 
have existed in any group FAN Aassa 


ANTHROPOLOGICAL NOTES 
'T'HE Rfitquary and Ittuttrated Archaeologut for October 
contains at is usual with this journal, interesting and 
well illustrated articles among which may be not^ one 
on *' the funambulist ’’ or rope-walker, by Mr Arthur 
Watson some Norman and pre Norman remains in the 
Dove Dale district by Mr G le Blanc Smith medallic 
portraits of Chnst in the sixteenth century by Mr C F 
lIiH a carved bone of the Viking age by Mr J RonuUy 
Allen 

AH who are interested in primitive technology will welcome 
the new instalment of Dr Walter E Roth ■ monograph on 
North Queensland ethnography Bultetin No 7 deals with 
<locnMUc troplementf arts and manufacturat and is illiis- 
trated by twenty six plates contaming azo figures Dr 
Roth not only describes the objects in daily use of the 
Queensland blocks but what is of very much greater im¬ 
portance he usually describes how and of what tl^ are 
made Of esjwcial interest and importance is hia descrip¬ 
tion of the manufactute of atone Implements He says — 



November 17. 1904] 


NATURE 


69 


I am afraid that too much importance hat been hitherto 
attached to the differentiation of stone celts mto axes adses 
vedgee, acrapcrs &c the savage certainly does not 
recognise the fine distinctions embodied on the labels 
attadied to these articles in an ethnological museum 
The actual manufacture of a lelt is now a lost art in Queens* 
land The original celt in its simplckt form is a water 
worn pebble or boulder an adaptation of a natural form 
otherwise it is a portion removed from a rock &c in tttu 
oither by fire indiscriminate break ige or fliking 

A record of a careful exiavation of Jacob's Cavern 
McDonald County Missouri bv Messrs Charles Peabody 
suid W K Moorehead is given in BuUi tin i dip irtment 
of archeology Phillips Aradem) \ndover M iss 1 he 
implements are of will kniwn t\p<s and nothing suggestivi 
of PaliBolithic culture a as discovered it is possible that 
the inve dwellers were different from the Osages ind from 
the lower Mississippi tribes Ihe paper is illustratid b> 
eleven plates Ihe Phillips Academj is to be rongr ituiited 
on Its activity 

An interesting and well illustrated nsiini^ of the ncent 
nrchanilogical discoveries in Crete is given by M S 
Reinaeh in I inthropologu (Tome xv Ns 3-4 p 347) 
Ihe author tentatively preposes the following ihiinclogy 
of the development of the Cretan civilisation (il 44 o (it 
least) to iSoo Neolithic period Bla k pottery with angular 
designs and no spirals numerous stene vessels no nulal 
rudimentary figurines of burnt cl iv (3) aSoo to 3300 
period of Kamires or Minoan I About afi 10 hrst certain 
contact with Fgypt (twelfth dynasty) introduction of copper 
and brinze into Crete painted pottery denved from Neolithic 
TOttery (3) 3200 to i<)oo peri^ of transition or Minoan 11 
Building <f first police ContinuatK n of relations with ' 
Egvpt and commercial dealings with the islands of the 
Archipelago notably with Melos (4) 1900 to 1500 lulmin 
ation of the period of Kamores or Minoan III Building 
of the second pal ice great development of ceramics 
glyptics and painting An artist of Knossos went t 
Phyl ikopi in Melos and executed the flying fish fresco 
the lintar Cretan writing occurs on Melism pottery An 
insular confederation (•*) took possession of Knossos and 
there estiblished a new dynasty ( ) (4) 1400 to laoo 

Mycen-ean pericd Ceramics with /oomc rphic and curvi 
linear designs Ihe centre of civilisation passed to the 
Peloponnesos decadence and ibandonment of the pilace 
The 1 ist king of the Minoan dynasty Idomeneus left Crete 
about i3ix> for Italy and founded Salentium shortly after¬ 
wards the Dorians conquered Crete and the island entirely 
retrogressed into barbaritv 


UNIVERSITY AND EDUCATIONAL 
INTEL LICENCE 

Cambkidob —ihe report of th" studies and examinations 
syndicate on the previous evinunation in which it is 
proposed that a modern language mav be substituted for 
Greek or Latin will be discussed in the Senate House o 
December i 

Dr II 1 Baker F R S St John s and Mr F H 
Neville r R S Sidney have been appointed members of 
the general board of studies Prof J J 1 homson P R S 
has been appointed a manager of the Oerstenberg student 
ship in moral philosophy for students of natural science 

Dr Myers has been appointed demonstrator of experi- 
mental p^chology 

The Isaac Newton studentship in astronomical physics 
and optics value 300I i year for three years will bo vacant 
next term Candidates must be B A s of the university and 
under twenty five years of age on January i 1905 Appli 
cation IS to be made to the Vice Chancellor befon 
January a6 

Additional benefactions to the university amounting t 
some 3500! have been paid or promised since February of 
the present year A considerable number are ear marked 
for die endowment of a Huddersfield lectureship in special 
patholoOT 

Two Walsingham medals in biology have been awarded 
this year one to Mr R P Gregory fellow of St John’s 
College (for botany) and one to Mr K Lucas fellow of 
Irinity Allege (for {diysiology) 
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Naw buddings of the Borough Polytechnic Institute in¬ 
cluding bitildingk for engineering building trades domestic 
ecsjnomv Ac. are to be opened >s we go to press by Mr 
J W Bonn M P chairman of the I ondon County Ccnincil 

Loan Rbav will deliver the prizes at the Northampton 
Institute for the session ic)oy-4 on 1 riday December 9 at 
X o clock The prize disti ibution will be followed by a 
conversarionc which will be continued on Saturday 
December 10 

Dh bahusKlc Rosr His Majesty s Consul at Stuttgart 
and the author if a senes f diplomatic, and ccnsular re 
ports on technic il instru tion in <»»rm iny has been ilc ted 
assist int educational adv sir ti the Educatic n ( o ninittee 
of till I indon County Cciincil 

lllP comnittee in chirgi of the fund for the develop 
mint and bittir equipment of the science schcols in trinity 
College Dublin has anii unci I th it 15 88bl has now lem 
subs ribed towards the 78 ou 1. net ess ry for the innual 
upkeep of the new s hools It will be re nembered that 
I ord iveagh uffercxj to pr vi I the sum of 34 0011/ required 
to erect the new build ngs if the amount reouirrd for up 
keep wen. obt lined bv public subscription The committee 
in miking in eirnest appeil fir furthir subscript!! ns points 
out that the next most urgmt need of the iiniveisity is the 
d velopnent of the schccl of bctinv ind plant physiology 

It may be taken ns indicative of the widespread intirest 
in higher eluc ition nmrng Ihi Welsh pi pi th it large sums 
of mom V ire contrit utc d in i gre it nuiiibi ref small amounts 
tc wards thi expenses of the university cclleges For 
instance in the preliminary list of suls not ons paid or 
unpaid towards ihi permanent buildings fund published 
in the calendar of thi Umvirsity tcllegi of N rth Wales 
f r the session 1904 4 we notice that more than 6400! is 
ra ide up of amounts undei five pounds and m addition to 
this there are more th in two hundred gifts of five guineas 
<r five pounds The total anount of subscriptions up to 
the present towards the permanent buildings fund reaches 
37 190I 

Thr Fducalion rominittee of Ihe County Council of the 
West Rding of Yorkshire arranged last summer for the 
attendtnce of i group of art misters from the schools in 
their idministritive irea to attend for s x weeks at the 
School of Industrial Alts Geneva 1 he committee has now 
published extrai is from the report received from the 
administrator of the Geneva sc ho 1 n the work of the York 
shire teachers and a summary of the reports submitted bv 
the art masters who studied at Geneva Ihe teachers seem 
to have benefited greatly by their visit and there can be 
I ttle doubt that a first hanci acquaintance with Continental 
methods is of great value to English teachers One interest 
ing wiy in which kcientific. observation may be rendered 
useful in art instruction comes out in the report of one of 
the. visiting masters who writes of the Geneva bchool of 
Industrial Arts that Another very useful adjunct is a 
garden where Nature is dlowed to have very much of her 
own way Here the form and colour of plants an 1 flowers 
and their growth at vanoub stages can be carefully and 
Itisurely studied 

bPEAKINC at the Birmingham Municipal School tn 
Tuesday Mr Alfred Moselv referred to some lessons taught 
bv the Amen an cKlucational system He remarked that 
America differs from us in an intense bel ef in educa 
tion and the realisation bv manufaiturerk of the value of 
the thoroughly traint 1 college student in their f iclories 
We are face to fare with a condition of things which is 
somewhat alirming A scuntific educat on has become an 
absolute necessity if we are to hold our place industrially 
We have an Empire such as those who have not travelled 
do not realise an Empire teeming with natural resources 
in every direction merely awaiting the skilled hands of the 
mechanic, and farmer to develop them What we have in 
Canada and our other colonies makes the United States 
pile by comparison but the United States have learnt to 
develop their resources while we have been quarrelling over 
the village pump It is Mr Mosely’s intention at an earlv 
date to approacm some of the steamship companies to see 
whether facilities can be arranged for some school teachers 
to visit the United States and observe what is done there 
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SOCIETIBS AND ACADEMIBS 
London 

CbtnlcNl SocMty, November 3 —Pr >f W A Tildeo 
F R S in the cheir -^The following paperc were reed — 
Studlee on the dynamic Icomeriem of e end jS^mtonlc acids 
part 1 R S Morrwii and E K Hanaon Preliminary 
experiments on the freexing points of mixtures of the two 
acids furnish no evidence as to the existence of a compound 
of a and fi crotonic odds between too” and 168° and between 
15* and 71* o —^The constitution of nitrogen iodide O 
Mibarmd In the interaction of sine ethyl with nitrorai 
iodide It was found that tnmethylamine was produced This 
confirms Chattaway s view that the iodide has the con 
stitution NH, Nl, —^The available plant food in soils 
H Inglw Extraction with a i per cent solution of citric 
acid for seven days renders a soil murh less fertile espeaallv 
at first but rhemiral changes in such soil during the growth 
of the plants gradually render it again capable of supply 
Ing plant food —he basic properties of oxygen compcninds 
of the ethers w th nitric acid J B OotMii and J OsttaolIK 
It Is shown that with aliphatic ethers unstable compounds 
of the type X,0 HNO, are formed —Note on the influence 
of potassium persulphate on the estimation of hydrogen 
peroxide JAN Priansi It is shown that a secondary 
reaction repre s ented by the following equation 
H,0,+K,S,0, -K,S04+H,S0^+O, 
probably takes place in addition to the main reaction —The I 
Influence of sunlight on the dissolution of gold in aqueous 
potassium cyanide W A OaMaeett—The fractional 
hydrolysis of amygdalimc acid tio amygdalin H D 
DsJilii—Ihe effect of anhydrides on organo magnesium 
bromides part 1 the action of phthalic anhydride on 
magnesium a naphthyl bromide S S Ploklaa and 
C WalamsuMi —^The combustion of ethylene W A ■on* 
and R V Wbaa l ar The principal results of these experi 
ments are as followa —(i) there is no preferential com 
bustion of either carbon or hydrogen (a) formaldehyde is 
the moet prominent intermediate oxidation product (3) 
there it no separation of carbon or liberat on of acetylene 
—The decomposition of methylcarbamide C E Ps i w el t t 
The decomposition of methylcarbamide by acids is due to a 
transformation of the methylcarbamide into methyiamine 
cianate which is subsequently decomposed by the aad — 
Pot tion isomerism and optical activity the methyl and 
ethj 1 esters of di o « and p nitrobensoyltartanc acids 
P F Prtuiklsmd and J Hsuvor The authors describe 
the preparation and properties of the s x esters n quest on 
The action of n trogen sulphide on organ c substances 
part li F F Pmmele and O C M Da«ia Reduction 
products of e8-dimethylanhydracet nrbenzil and condensa 
tion products of benzaldehydes with ketones F R <ltw 
and W Maniancl—Interaction of sodium phenylglycidate 

with phenylhydrasine F R ilsipp and - 

a Bensoyl jS trimethacetylstyrene F R 

MaltMUMi—Olefinic ketonic compounds _ 

—A* Oleic acid H R La •waur—Action of magnesium 
' halides on derivatives of camphor *' '' - 

_ p J, 


F R S president in the chair 


Garidge 

- - British grass KotUna 

valtnaea Gaud which he had found in the herbarium of 
Dilleniua at Oxford and recently re-found in the original 
locality at Brent Down Somersetshire—The Rev John 
Oarwrsii S J brou^t specimens of a proliferous plantain 
(Plmtago major) from the neighbourhood of Ciidieroe 
Lancashire —Mr Frank Orian Nought for exhibition a 
flower of Sebubsrha gravooUnt Lindl an asclepiad which 
depnved of its corolla and with a portion of its calyx cut 
away viewed from the side presented the genitalia in die 
shape of a skull —A note on some points in the structure of 
the gill of the Ceylon peeri-oyster the Fraaldant^Notes 
on the sudd formation of the Upper Nile A F 

Brawn The author give* a list of the plants forming 

the maM of vegetation which favoured by the siU 
brought down by the Whits Nile heipe to block the 
shallow channels—Bryosoa from near Cape Horn A W 
Wntara The paper deala widi specimens which were 
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colleeted by the Frendi Misskm sdandflme du Cap 
Horn but ware not mentioned by Jullieo in his report an 
the Bryosoairas of that expedition puUiahad in xSflfl. 
From this material which JuUien bad presumably not 
handled Mr Waters adds twenty-eight species to the 
original list of fifty six He gives further particulars in 
regard to some of those named by his predecessor and 
points out that eight species esUblished by JuUian had 
been already described under other names He rsedfles 
two erroneous identifications enlarges the range of dis¬ 
tribution for several species and for six of them calls to 
mind that they were first discovered by the ChaiUngtr 
ilathamatical Soeisty November 10 -Prof H Lamb, 
president m the chair—The council and officers for the 
ensuing session were elected They are as follows — 
president Prof Forsyth vice presidents Prof Burnside 
Prof Elliott Prof Lamb treasurer Prof Lannor secre 
taries Prof Love and Mr Grace other members ot council 
Mr Berry Mr Campbdl Dr Glaisher Dr Hobson Major 
MacMahon Mr Mathews Mr Western Mr Whittaker 
Mr A Young —Prof Forsyth having taken the chair Prof 
Lsunb delivered an addrees on deep water waves He re- 
v owed the theory of the waves produced on deep water by 
a local disturbance of the surface The theory developed 
independently by Poisson and Cauchy had often been re¬ 
garded as obscure and it had never been in t erpreted com 
^etely The problem has a deeper significance in that it 
I offers perhaps the simplest example of the propagation of 
waves in a dispersive medium and was the orig n of the 
I theory of group velocity which has so many applications 
various branches of physics After tracing the history of 
the problem the author proceeded to disengage the essential 
results of the theory from the clouds of analysis in which 
they had been involved he pointed out the connection of 
the analytical results with the analysis which was ui>ed at 
a later date for the investigation of the phenomena of diffrac 
tion he traced the forms of the waves due to a local initial 
elevation both at considerable and at small distances from 
the source of disturbance and he pointed out the significance 
of the results when interpreted by means of modern notions 
concerning waves of approximately simple harmonic type 
and the propagation of groups of such waves Finally he 
discussed the solution of the problem of waves generated by 
a local and periodic vanation of pressure—1 he following 
papers were communicated —Note on the nppl cat on of the 
method of images to problems of vibrations Prof Vol f rrsu 
It IS shown how to obta n by means of the method of images 
a complete solution of the problem of vibrations of a mem 
brane and it is pointed out that although the train of mages 
may be infinite yet the number of terms in the solution is 
finite—The zeros of certain classes of integral Taylors 
series two papers G H Hardir The nature of the zeros 
of some part cular classes of functions alt ed to the ex 
ponential funct on is determined with much greater pre 
nsion than ran be attained by any of the known general 

- If p(ft) IS an integer when n is an integer and 

of p(n) IS regular and sufficiently rapid there 

are exactly p(n) zeros of within the circle |« |ad(n) 

and their positions ran be determ ned very precisely In 
the second paper similar investigations are given for other 
functions of which j s an example —On the re 

ducibility of covanants of binary quantics of infinite order 
P W Wood Ihe paper contains the conditions that any 
covanant linear in the coefficients of each of I binsuy quandf 
of infinite order should be expressible in terms of products 
of covanants of lower total degrees The reducibility of 
covanants of degree 4 is determined completely and certain 
classes of reducible covanants of degree t and weight 
> (I* *- r) are discussed —The linear difference equation 
of the first order Rev E W Bsunioa The questions to 
be considered rriate to the existence of solubons their 
analytical expression and their place among transcendental 
functions These questions are discussed from the point of 
view of the theory of functions of oom|dex vanatdes the 
arguments of the functions which occur in the difference 
equations being assumed to be complex—Curves on a 
conicoid H Hlltoii.—Remarks on alternants and con¬ 
tinuous groups Dr H F Bstlrar-Expansions of the 
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•Biptic and Ztta function* of |K in power* of q Dr 
I W L WI*hor— EMwiple* of perpetuent* J F 
Wirlarltb—Two rimpU result* in the attraction of uniform 
wire* obtained by quaternion* Prof Owmo* —A theorem 
nlating to quotient group* Prof MHlwr—On certain 
claeae* of ayiygie* A Voung 

Caubrido* 

PhiloaMhical Society, October 31 —Annual geneml 
meeting Dr Baker president in the chair —Prof Mirihall 
Ward T R S wa» elected president for the aesi on 1904-5 
—On the dimonihism of the English specie* of Num m lites 
J J Uetar, FRS I he author gave an account of h s 
examination of the characters of three English spec es of 
Nummuhte* H latvtgata (Brug) N variolarui (Lan ) 
and If tUgant (Sow) with respect to dimorphian It 
appear* that these speLies far from invalidating the rtn 
elusion that the specie* of Nummulite* are dimorphi are 
In comidete accord with it—A problem concerning wood 
and lignified cell walla Prof Marshall Ward. F K S Dr 
W 1 Russell some time ago showed that if a block of 
wood I* laid on a photographic plate and kept in the dark 
for some time a photogra^ic image will be found on the 
plate after ordinary development although no light has ha I 
access and he has summarised hia numerous and important 
observation* in a recent paper in the Philosophical Irons 
actions Since resinous wo^s were found espKially sctivc 
Russell suggested that some active body of resin like nature 
wu the agent concerned and that hydrogen peroxide wis 
devdoped Prof Marshall Wtud * paper describes exper 
ment* which were directed to the questions (i) cm th s 
photonaphic contact method be utilised to obtain i nagi s 
of thin uid microscopic sections of woodf and (j) what 
other substances « g in woods devoid of resin arc 1 t ve 
The author showed phottmraphs obtained with ut light 
of thin sections of many difivent kinds of wood and demon 
strated that in most cases resin and allied bodies camot be 
the active agent* He also showed that a thin section which 
gives a very faint image or even no recognisibh image 
at all if usM dr) and untouched may give a verv deep one 
if soaked m a weak solution of tannin gallic acd pyro 
gallol &c and then dried before being placed on the plate 
A striking reault is obtained if such solution is streiKed 
acrou the section the treated streak or figure tome* out 
dera black on a pale ground work of the part untre ted 
Xylol clove oil tannic oad and aome other bodies arc nls 
active The author thinks that a careful conpirative n 
vestigation of all kinds of woods might lead to import mt 
results regarding that vety difficult question the constitu 
tion of lignified cell walls —^Tho pine apple gall if the 
spruce note on the early stages of its development E K 
BurWon The galls are cauM by certain Aphidse belong 
ing to the genus Chermes The insect drives its proboscis 
into the bud and sets up sn irritation which results in the 
young shoot becoming modified into a gall The early 
stages of the gall take place whilst the shoot is still enclosed 
in the winter bud scales The cells are forced into pre 
cocioui growth and a parenchymatous tissue consisting of 
swollen call* with vacuolated protoplasm and enlarged 
nuclei is formed The chlorophyll tannin resin resin 
canals and secretoiy cells all disappear but an abundant 
supply of starch is laid down which may poksibty vise an 
the ultimate product of the disintegration of the tannin 
Ihe ^hromatin network of the nudei becomes aggregated 
into wart like nucleoli fhe mitotic figures appear to be 
of the usual aomatic type and no indication of heterotypical 
mitoae* haa yet been found There is reason for believing 
that the ultimate cauae is an injection by the inaect and 
that thia injection will cause a gall growth only when it 
acta on wnbiyonic tiaauea which ore not confined by other 
lignifted or cuticulaneed tissues—On certain quintic sur 
faces which admit of integrals of the first kind of total 
differentiolt A Barry 

Manchutxr 

Uurary and PhlloamhUal Society, November i —Prof 
W Boyd Dawkint FRS president in the chair —On 
alkaline borates C H Byrgasa and A Holt, jun The 
authors found that nearly all the glosses obtained by fusing 
bone aahydnda with vaiying quantities of sodium carbonate 
could be transformed, wholly or in part into stable crystal 
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line forms which invariably melt at a higher tenmerature 
than the gloskes from which they were derived The study 
of the melting points of these mixtures and the analyses 
of the crjstals and glasses point to the probable existence 
of both sodium metaW'ate and a further compound contain 
ing onlv a quarter equivalent of sodium Anhydrous borax 
it^f does not appear to be a definite compound it 11 almost 
a eutectic mixture of the solid solution of the two above 
mentioned compounds The glasses appear to be a super 
fused state of the crystals The familiar colours of borax 
beads seem to be due to the formation of a complex sodium 
I n and can be changed in t nt by increasing or decreasing 
the amount of alkali present —Note on the electrolytic pre> 
paration of titanous sulphate W H The result* 

show that a low ctirront density high concentration and 
< temperature of about 70** C are the most favourable for 
obtaining an efficient yield in thii reduction process More> 
over the author has feund that the prejwation can be 
carried out without the use of any diaphragm to aeporate 
the anode from kathode chambers of the cell 

Dubuh 

Royal Irish Academy November 14 —Prof R Atkinson, 
pi esident in the chair —On the discovery of hysena 
uammoth md other extinct Mammalia in a Carboniferous 
avern m the county of Cork R ] Uaahar After re 
cap tulating the work that has been done in Iriih caves Mr 
I ssher deter bed an extensive cavern in county Cork near 
Doneiaile in every portion of which that he naa examined 
remains of extinct Mammalia have been found Mammoths 
old and young have been met with m several places bear* 
and reindeer were abundant Irish elk wolf and hymia 
were also found the last identified by Dr Scharff from a 
portion of i skull with teeth u an addition to the Irish 
fauna Ihese re iiains were n red sand beneath a floor of 
crystalline stalagmite which was present in the various 
chimbers and galleries 

Paris 

AcBdemy of ScieneeB November 7 —M Meacart in the 
hair—Researches on the desiccation of plants and vege 
table tissues final equilibrium under average atmospheric 
conditions M Barthalyt The rate of loss of moisture 
IS proportional at any instant to the quantity of water re 
maining in the plant A further amount of moisture is 
driven off at 110® C —On the absolute desiccation of plant* 
and vegetable materials period of artificial desiccation 
Reversibility by atmospheric moisture M Bartha l et. On 
the preparation in a state of purity of boron trifluoride and 
c t ton tetrafluonde and on some physical constant* of these 
ompounds Menu Meiaaan The boron fluoride was pre 
par^ in two ways by heating a mixture of boric anhydride 
and calcium fluoride with sulphuric acid and by direct 
synthesis from boron and fluonne After purification the 
4,as was frozen by liquid air foreign gatea pumped off and 
the solid allowed to volatilise 1 he boron fluoride melted 
at —137° C and boiled at -101® Silicon fluoride 
purihcd in a similar manner melts at -97® and passes 
into the gaseous state without melting The experimenta 
establish the physical identity of BF, and SiF^ prepared 
synthetically with the comjiounds prepared by the ordinary 
cnetmcal methods —On the nature of cfcsrriage Ed Bsssaa 
—Remarks by Michel LBwir on the preceding paper On 
a hyperelliptic surface M TimyiMuvf—On the comple 
mentary geodesic tnongulationa in the higher parts of the 
French Alp P MallsreniMr—On a new mode of con 
structing aerial helices Ch Raitssrcl Die helices de 
scribed are 3 5 m in diameter and are prfectly rtaid when 
rotated by power although their weight 1* only 3 kflogram* 
—On explosions in boilers L Laeornw —Retrograde 
diffusion in electrolyte* b Boo* The author points out 
that the results obtained exprimentally by Thovert were 
predicted by Abegg and Rose on Nernst s theory —On the 
estimation of temporary radio-activity for it* therapeutic 
utilisation fh TommsMliMS —The proof of a radio¬ 
activity pMuliar to living beings vegetable and animal 
Th TommMlna—Die action of low temperature* on 
colouring matters Jules Buhm M Hn An alcoholic ai^ution 
of roeonilinr rhlorohydrate shows a clear diminution in the 
intensity of the red colour and at the same tune developes 
s fine greenish yellow fluorescence —Heats of combustion of 
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tripheflylmethyl and aoma denvativei of tnphenylmethane 
jAlet •olimlcllln —The preparatton of iodide of gc^d by the 
action of iodine on gold Fernand Mayar The iodide Aul 
can be obtained by the direct action of iodine uMn gold at 
temperatum between 50® and 100® Below ^o* or above 
aoo® there 11 no action In the preeence of witer in a cloeed 
VMvel iodine givee with gold th* same auroui iodide —On 
a Yttrium earth near to gadolinium G Urbaln An 
attempt to iiolate an element thin teriaed by the band 
X«e 488—On 0 brnmobutvnc icid M Laaploau The 
amide of this acid is obtained by satursting allyl cyanide 
with hvdrobromic scid in the cold A crystalline mass 
separates which when d ssolved in concentrated hydro 
brom aci 1 solution deposits wh te crystals of the amide — 
1 hr ox d ifion of icetol Andr# Kilns —On the formation 
of formaldehyde during the combustion of tobacco A 
Trillat The eaperimenlal results show that aldehydes are 
formed during the combust on of tobscco notibly form 
aldehi 1 The tixc effe ts however are mod led by the 
fa 1 that these ildehvdes nmed ilelv comline with the 
nitr genous bases g ven off it the same tin e On the 
gerninilon f the spurs of Atrtchum undililtm and 
Hyptiim eluUnum and on their nutr tion in ster liseU 
1 quid med a Pul ■noqunrwl —On the development of 
the kidney and Leyd g a glan I in the Flasmobranchs 
1 Koroesi The kidney of the Flaxn ot rmchs hsa the 
simc value as that of the higher vertebrites The nfluenc 
of the feeding on the length of the ntest nc of the tarv e 
of Rona eseultnia F nile Yung—On an infectious disease 
of horses w th alterations in the bones ol served at 
Madagascar MM Oharew and Thiroua —On the general 
structure of the I yrol se Alps west of the Brenner Railway 
Pierre Tormlor.—Modifirations ui dergoi e by the nutritive 
eschanges in skin disease A OMcroa and J AyrlcfisM 

Nbw South Waus 

Royal Society September 7 —Mr C O Burge president 
in the chair —Notes on the theory and practice of concrete 
iron constructions F M Oummow Ihe author outlined 
the theory from the present standpoint of scientific research 
and after reviewing the principal ipplications concluded 
his paper by giving particulars of a test of concrete Iron 
plate beams earned out cn a large scale —Further expert 
ments on the strength and elast city of reinforced concrete 
Prof W H Warron The author st ited that the paper 
consisted of n exper mental invest gat on of the physical 
properties of Portland cement mortars and concrete when 
reinforced with steel 

Linnean Society September 28 —Ur T Slone Dixson, 
pres dent in the «hair—Monograph of the Australian 
CicadidsE Dr t W Qodlng and W V Proncatt 
Descriptions of all the Cicadid-c attributed to Australia 
amounting to 115 species comprised in 21 genera are 
given In connection with the geographical distribution 
of the species it may be mention!^ that though many sue 
atnctly confintd to the coastal forests of eastern Australia 
others are found sporadically over a very large area re 
appeanng in widely separated districts if the su Uble class 
of ountry presents itself For example Tibicen vnlln 
Disl des ribed from Rockhampton ranges up the Queens 
land coast to Townsville occurs also at Bourke NSW and 
reappears at King s Sound N W A Indo Malayan afilmty 
IS indicated by the occurrei ce of the genera (mana and 
Hue hys —Notes on Neuroptera with descriptions of new 
species W W Pronrsitt —Ngarrabul and other aboriginal 
tribes part 11 distribution of the tribes J MiMFliwraon 
The distribution of twenty four tribes in north east New 
South Wales and South Queensland in accordance with the 
languages spoken and as gleaned from Ngarrabil sources 
of infn-mation is discussed and mapped Notes on the 
native flora of New South Wales part 1 the Tumbarumba 
and Puiiut districts R H OambiiS* These notes 
comprise observations on the conspicuous veget^ion of the 
country between Wagga Tumbarumba lumut and 
Gundagai during the drought of 1903 and serve to show 
the striking differences between the flora of the low country 
round Wagga (600 feet above sea level) and that of I aurel 
Hill or Bago near Tumbarumba (about 3300 feet) where 
the vegetation presents a recognisable lasmanian facies 
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SATURDENkMAI FR 

Dte Gcfahrdung der Naturdenkmdler und VorachUgc 
su ihrer Erhaltung By H Conwcnt^ Pp xii+ 
307 (Bfriin Bomtraejter 1904) Pnce 2 iinrks 

R eaders may natunlly isk What is -i Nitur 
dtnkmaP and since the word is i com¬ 
paratively new one to the German vocabulary nicissi 
tating Its elucidation by the author even for Germm 
readers it may not be out of place if wi eapliin its 
meaning as near as possible in his own words Tht 
usual meining of Denkmal to the German mind 
suggests a monumint or memorial to commemoritt 
some famous personage or victory (for ex impli 
Goethe Denkmal Sieges Denkm il) But in iddition 
to this the title 1$ often tpplitd to outstanding works 
in science literature music &c 1 urthcr the rein iins 
of ancient buildings ir w< rks of irt of whit vtr kind 
which have a histoneal tichnical or tducativi viluc 
art spoken of is Bau- and Kunst Dcnkmaler Also 
Ihcurinis ippliid to prthistorie remains such is like 
dwellings burying mounds urns tools and wt ipi ns 
of stone or metal however the author points out th it 
ill those Dcnkmaler arc of arlihii il origin that is tiu 
result of man s work ind ingenuity I he ti rm Natur 
dtnkmil has a widir ipplicalion ind includes certain 
results of natures hindiwork for eximplt the 
* I iboratcly carved stone obelisk is i Denkmal of leccnt 
times and the rough stc nc block erected by the hand 
of man to commemoritt the deid forms i prehistoric 1 
Denkmal while the Glaci il boulder earn d from af ir ' 
in a former epoch and deposited on the pi itn by natural | 
fortes forms 1 Denkmal of nature or as the irtificially 
built up cum and rimpart w ill of 1 former age miv 
form prehistoric Dcnkmaler so the hill and mount i n 
ringc formed without man s intervention arc Dcnk 
malcr of nature 

Vlso the whole natur il lindscipe with its various 
soil formations with its water coursts ind 1 ikes W’lth 
Its special plant and animal communities as well as 
single rare spctics and individuals of the original flori 
ind fauna represent Naturdcnkmalec’ Although 
only virgin lands together with their pi ints ind 
inimils undisturbed by man should comt within the 
strict sense of the term still we must here and there 
illow a certain latitude in its application because un 
disturbed localities art sciiccly to be found in many 
of the modern cultured States Tor example any 
striking feature in the lindseapc even if it is a 
deserted valley or vill ige must not be struck off the 
list Also a natural forest growth which by self 
seeding has followed the destruction of the onginal 
forest by man must also be reckoned a Naturdcnkmal 
On the other hand artificiilly planted trees such as 
are found in many villages avenues and parks no 
matter how interesting they may be eannot be re 
g irded in the strict sense of the term as Naturdenk 
m iler In many cases the local conditions must be 
taken into account in reckoning any nitural pheno¬ 
menon as a Denkmal for example a part of the forest 
which has remained unexploited by man (virgin forest) 
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or the still living represent itivcs of a dis ippcaring 
species of plant or animal is universally reg irdtd as 
a Naturdenkin il, but in other cases according to the 
country and locality we find certain exceptions for 
example in north (urininy the trices of gla lers on 
the rcKks are among th greatest rarities nd must 
therefore be regarded is Naturdenkm iler Rut on the 
coast of be indinavia their oceurience ip places is so 
frequent th it there they are no longer Naturdcnl m ilii 
In like m inner the Cornel {C rnus Sm ici) occurs in 
a few locilities in northwest Germany ind m the 
ast it is only found in one pi 1 i hi net here it is i 
N iturdenkmil but in north Kussi 1 1 inland Sweden 
Ac its occurnnee is frequent over 1 irge areas licncc 
there it is no longer i Naturdcnkmal bimilir 
examples miy be given for nianv ithir plants ind 
birds hrom the foitgoing it will be sc in that a 
number ef diffeient factors ditcimmi whether c 
n itur il 1 bjict r in be reckoned 1 N ituidenkmal or ni t 
and i d eision can only be c me to bv taking the 
surrounding conditions in 1 uh is into leccunt 
Ihc dingers which threaten ihcs n ituril curiosiliis 
ind larities re many ind the lutlior d vetes almost 
enehalf of the abevc iiumcriil t> m enumeration f 
111 my casts where Ihr Ui^h ignormic indiffcrenc er 
n Ituril causes 111 iny unique N iturdcnkm iler hivi 
been consid ribly d imaged if n )t cntiicly dcstrovid 
\s an example of the damage wh h may be d ne 
through ignoraiKC er indifference ihi luthor points 
cut the V av in whi h the most be lutiful parts of the 
fcrests within reachibl distance from Bcilin lu 
often tendered inything but attriitivi by the traces 
which trippers ind picnic parlies s> commonly leave 
b hind them 1 reque ntly also the most beautiful 
spets arc disfigured by unsuit ible ind unattrictive 
buildings piineipally for the ccommodati n of 
visitors The author ilso complains th it m my of the 
m st pieturesquc hill tops arc disltgur d by monuments 
and t wers which are entirely out ef harmonv with 
their beiutiful natural surroundings Then igiin 
the landseipe is subjected to consideribU disfiguriiion 
by the many di vices employed by the advertis ig age ni 
Those m high luthority are themselves net ilw us 
fice from blime In one of the Gcimm Icdcnied 
Stites It was It one time proposed th it in rder to 
preserve the banks and ehaiincls of the w at r eour cs 
ill trees and shrubs should be remov d from the sides 
of brcKks and stiearns Th s movement w is how 

ever hapoilv frustr itcd otherwise not only the 
TBsthetic features of the landscape would 1 vc been 
entirely desticved but ilso many plant ind anin il 
communities would ilso have disappeared 
The author then bungs a long list of h rges ag iinst 
touiists and visitors slowing how in iinnv pi ices 
thiractcristie j 1 ints of the coist ind ineunlains have 
been ilinost cnliroly rooted 011 f he so called sports 
man teo is respcxisible foi the w intoii dcsti action ot 
many song buds in ceitain parts ef the Continent 
ospeciillv Itilv The author further mentions thi 
extrcmclv ngrettible minner in which the Teindeer 
now confined to Spitsb igen Nova /embi i Greenland 
Siberia Ac is systemalieally hunted and vvantcnly 
destroyed in the name of sport I wo cases 11 e 
mentioned wheie well educated people m high p si 
F 
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tutiu onranited expeditions to the native haunts of 
the reindeer where in one or two days more than too 
head were killed and the {greater number of them 
allowed to he and rot on the ground The author 
further gives a long list of birds which are threatened 
with extinction unless something is done for their pre¬ 
servation The dangers to which Naturdenkmiler are 
exposed through the drainage and reclamation of lands 
utilisation of witer power stone quarries exploitation 
of moors for peat &c ilso the dangers of scientific 
forestry leading to the disappearance of all the virgin 
forest the uprooting of certain plants for commercial 
purposes trapping of birds for cages and collecting 
by ornithologists are too numerous to mention in 
detail 

Around the ever increasing centres of industry in 
Germany the pollution of air and water is becommg 
greater every day with the result that plant and 
animal communities as well as the whole natural land 
scape are undergoing a rapid ind radical change 
which 18 necessarily accompanied by the disappearance 
of rare and valuable Naturdcnkmaler The proposals 
put forward by the author for their preservation oecupy 
the larger part of the book Generally speaking they 
fall into three groups viz —making a record of the 
vanous Naturdcnkmaler for the different States 
throughout the Empire, providing for their protection 
in the various places, and making them generally 
known In carrying out these proposals it is 
necessary that the Government should take an active 
part by the passing of certain laws and allowing the 
active cooperation of different officials in the various 
departments Also communities societies and private 
individuals ire called upon to lend their aid The 
various details in this proposed organisation for the 
protection of nature s monuments seem quite 
reason ible and eminently practical but with laudable 
modesty the author does not insist that they should 
be accepted in their entirety He puts them forward 
more as a working basis the details of which may be 
subject to alteration from lime to time as experience 
and trial should suggest He is however confident 
that the time will come when the monuments of 
nature will receive the same care and reverence as that 
which has for long been bestowed ujxin the monu 
ments of early art and civilisation 


PRISCIPIFS OF FVbL tOMBUSIlON 
Smoke Prevention and Fuel Economy By Wm II 
Booth and John B C Kershaw Pp 194 
(London Archibald Constable and Co Ltd 1904) 
Price 6s net 

N the preface the authors state their object to be 
the bringing before the fuel using public the 
principles of fuel eombustion more especially in re 
lation to the smoke question and the economic use 
of fuel They express their belief in the possibility of 
burning bituminous coil perfectly and that black 
smoke If mtrti) so much evidenee ot imjjroper design 
Both on human t in in and economic grounds its su])- 
jircss on is called for 

The generil principles are clearly stated and a bnef 
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deacnption of selected types of furnace arrangement, 
stokers &c illustrated by good diagrams makes tha 
whole a useful compilation It cannot be claimed that 
any addition has been made to our general knowledge 
of the subject for the importance of proper air supply, 
perfect mixing of the gases and air for combustion, 
the maintenance of a sufficiently high temperature for 
unchecked combustion and other points have long been 
recognised in txxiks dealing with boiler management 
Smoke in fact is jiossibly not so much the result of 
Ignorance as of conservatism and false economy 

The book contiins many statements in reference to 
water-tube boilers which few who have had practical 
knowledge of their working will altogether agree with 
Thus when moderately worked some degree of 
safety or at least a danger much less than attached to 
the discarded Howard boiler ’ Surely the rapid adop¬ 
tion of boilers of this type in the large electric light 
ing and power stations enginccrmg works &c is a 
sufficient answer to this 

After a referince to the development and satisfactory 
working of water tube boilers with anthracite coals 
in America the authors refer t > the same boilers bemg 
erected in this country to burn bituminous coal and 
‘being set exutly is in America the results have 
been hopelcsly bid and the present smoke of London 
ts due to this both r more than anything else (p 19) 
It cannot be denied that the tot il sum paid in fines 
for permitting smoke from steam plant of this type 
has been fairly large but docs the total number of 
water tube boilers in London many of them giving 
grand results boar any large proportion to boilers of 
the old pattern in spite of the rapid adoption of the 
former in recent years ^ The st itemt nt we print in 
Italics IS far too sweeping and altogether unjustified 

As the authors point out in many cases boilers 
presumably those in which the tubes arc more nearly 
horizontal thin vertical were often set too near the 
fire so thit lombuslion was checked by the chilling 
action of the tubes but this certainly c^s not apply 
to another tjpe of water tubi boiler in use where the 
tubes are more ntarly veilical than horizontal for here 
I ample combustion sp uc is provided Several excellent 
furnace arrangements ire described and illustrated 
which provide for the mainten ince of a high tempera 
ture until combustion is complete with these boilers 
including the excellent one due to Mr Miller 
Engineers however do not stem very favourably dis 
posed to much hrebiiik in the furnace for it is not 
easy to ensure its si inding the high temperature for 
any length of time and w iti r lube boiler makers rather 
fight shy of such arrangements owing to the excessive 
heating of the lower tiers of tibrs 

Closely connected with this question is that of the 
chain grite As mentunud by th< authors this 
practically fell into d susc until the tdv< nt of the water 
tube boiler resuscitated it and yet we find the state 
nient it (the chain griti) must fail under the straight 
ascending flow of the usu il setting of the water tube 
boiler Everything turns on the usual settmg 
There must be a numbi r of unusu 1] settings about or 
It IS not easy to undirstind why this grite has been 
so extensively adopted for these boilers Certain it is 
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(hat with no further elaboration of the fumice than 
a rtwrt firebnclt arch at the fore-part (illustrated in 
Fig 15) they will perform their work very efficiently 
and with pracucally no smoke when using a bitu 
mmous coal 

A chapter is devoted to the chemistry of the com 
bustion process In referring to tht hydrogen in fuels 
the statement occurs it is generilly assumed to be 
present combined with carbon to form hydronrbons 
The most important of thtst for the fuel user arc 
—methane ethylene md itetylcne A smill imount 
of at least the first miy be present in coal but ire we 
to assume the luthois to mean that these arc the 
important hydrocarbons existing in the coil before it 
has been heated^ 

In vitw of Bone s woik (mentioned in a short foot 
note) It is a pity the authors did not revise their theory 
to account for the formation of smoke seeing that the 
book was not published until a twelvemonth after Bone 
and Wheeler s paper appeared in the Journal of the 
Chemical Society (August 1903) and Armstrong s 
paper in the sime numbtr in which it is definitely 
stated ‘ neither hydrogin nor carbon being burnt 
preferentially J S S B 

StIIOOl 

New School Artthnictic Part ii By Charles Pcndle 
bury assisted by h E Robinson Pp vi+207 to 

468+xliv (London George Bell and Sons 1904) 
Price 2S 6d 

New School ArtthmeUe By Charles Pendlebury 
assist! d by F E Robinson Pp xvii4-4684-xliv 
(London Georg! Btll and Sons 1904 ) Price 42 6d 
New School Examples tn AnlhmeUc By C Pendle¬ 
bury assisted by F L Robinson Pp xiii4a23+ 
xliv (London George Bell and Sons 1904) 
Pnee ts 

A School Geometry Part vi By H S Hall and 
F H Slev! ns Pp iv 4 347 to 442 4- iv (London 
Macmillan ind Co Ltd 1904) Price is 6d 
Ihiorettcal Geometry for Beginners Part iv By 
C H Allcork Pp 224 (London Macmillan and 
Co Ltd 1904) Price ir 6d 
Hementary Plane Giometry By V M Purnbull 
Pp V14-136 (I ondon Blackie and Son Ltd 
1904 ) Price as 

Mathematical Problem Papers By the Rev F M 
Radford Pp vi4'203 (Cambridge University 
Press 1904) Prict 4s bd net 
ART II of Messrs Pendlebury and Robinson s 
‘ New School \rilhmetic hi'^ followed quickly 
on the publication of pirt 1 and th s tv client text 
book IS now complete fhe second part is concerned 
mainly with the application of arithmetic to the trans 
actions of commcrti dealing with such subjicts as 
interest discount commission stocks and shares profit 
and loss &c R itio and proportion find a place and 
they are illustrated largely by this class of problem 
The authors devote a little space to the training of 
youths in computations suitable to experimental work 
in the laboratoo Thus we find that algebraic il 
symbols are freely introduced and chapters are given 
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on averages approximations gr iphs elementary 
mensurition and logirithms This portion of the 
book might well hav been extended even at the 
expense if nccessarj of some of the chapters 1 elating 
to purely business mittiis But the subjects treated 
are very numerous affording considerible ground 
for selection and many te ichers will no doubt md 
with advantagi omit s me of the technical lom 
mcrcial chapters At every st ige e\a nplts are 
introduced in gri it ibundanci the answers to 
which extend ti marly fifty pages The book con 
eludes with i loll ction of test pajitrs and i large 
numbci if mis llancous problems Parts 1 md 11 
arc publish! d separately and ilso in one volume I he 
ex imples and inswers may also be obtain d without 
the other text Mtogether the book is one th it dc 
serves md will no doubt obtain an extended 
circulation 

With the issue of part vi of Messrs Hall and 
Stevens s School Geo netry this popul ir text book 
must now be tie iring its c mpletion 1 he present 
section corresponds substantially with Euclid Bi lU 
XI 121 and It further d aU with the mensuration i 
the simpler geometric il solids In estiblishing the 
theorems of pure solid geometry the authi rs follow 
Fuclid rather closely but there arc some useful addi 
tions Thus It IS shown how a point in span is located 
by means of rectangular coordinitcs but it is not 
shown how position and form may be exhibited 
graphic illy by means of projections In deilmg with 
ireas and volumes elementary trigonometry is ust^ 
The prismoidal formula is also introduced but its value 
IS scarcely made sufficiently manifest md it is not 
shown bow to deil approximately with irngularly 
shaped figures by means of Simpson s or other rules 
The book is printed in very distinct type and the 
figures and diugrims are beautifully designed and 
executed The subject matter is presented and de 
veloped in the cle ir and attractive style which is always 
found in the authors text books and is illustrated by 
well chosen examples 

Part IV of Mr MIcock s Theoretical Geometry for 
Beginners treats in the first instame of ratio and 
proportion with geometrical applications The pro 
positions correspond roughly with Euclid Book vi 
but the style of proof is different The reader is first 
introduced to the conception of ratio and proportion by 
means of numerical and algebraic al examples and his 
knowledge of arithmetic and ilgebra is drawn jpon 
in establishing some preliminary theorems which are 
subsequeitly used in demonstritmg thf various 
theorems The latter half of the book is devoted to 
modern geometry including chapters on hirmo^c 
pencils the complete quadrilateral poles and polars 
centres ot similitude inversion maxima and minima 
and envelopes Some numerical examples ire given 
at intervals but as the title implies the propositions 
and the exercises thereon ire almost entirely confined 
to deductive geometry and from this point of view the 
treatment is eminently satisfactory Flic book is got 
up and printed in a way that leaves nothing to be 
desired 

The Elementaiy Plane Geometry by Mr Turn 
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bull is intended for youths who have already had a 
course of experimental geometry, and is almost entirely 
devoted to demonstrative geometry. It is divided into 
four sections, dealing respectively with triangles and 
quadrilaterals, circles, areas, and with ratio, proper* 
lion, and similar figures. Most of the propositions 
contained in the volume belong to Euclid, but the 
author has allowed himself that freedom of treatment 
that is now happily prevalent. The book shows no 
conspicuous merits such as would render its general 
use either likely or desirable 
In the volume by the Rev. E. M. Radford, the 
author has compiled and arranged a hundred test or 
examination papers, each containing twelve problems; 
a large number of the latter are stated to be original, 
and many are taken by permission from published 
examination papers. The collection is “ intended 
primarily for the use of candidates for mathematical 
entrance scholarships at Oxford and Cambridge,” and 
the subjects on which problems are set comprise “ pure 
geometry, algebra, trigonometry, analytical conics, 
and elementary mechanics," with the addition in the 
last fifty papers of elementary theory of equations and 
elementary diiferential calculus. The bwk will no 
doubt prove useful to the class of student for whom 
it is intended, but the problems show no sign what¬ 
ever of having been influenced by the reform in the 
teaching of mathematics which is now in progress. 
The author hopes shortly to publish a volume of solu¬ 
tions, and this will be very acceptable to teachers who 
may use the work. 


OUR BOOK SHELF. 

Handbueh dtr Lauhholekunde. Charakteristik der in 
Mitteleuropa hetmischen und im Freien angep- 
fian/ten angiospermen Geholr-Arten und Formen 
mit Ausschluss der Bambuseen und Kaktcen By 
Camillo Karl Schneider. Erste Lieferung, pp. i6o; 
Zweite Lieferung, pp 161-304. (Jena: Gustav 
Fischer, 1904.) Price 4 marks for each Lieferung. 
Thfsii two parts form the commencement of a work 
intended to render possible the identification of the 
hardy species of an^iospermous trees and shrubs in¬ 
digenous to, or cultivated in. Central Europe. Such 
a work invites comparison with Koehne’s well known 
book on the same subject rather than with the more 
comprehensive descriptive works by Koch and Dippel. 
From the first named it differs in the vastly greater 
number of illustrations, and in the fuller details given 
regarding the characters of buds und twigs These 
additional details contained in Schneider's book go far 
towards removing the uncertainty of diagnosis involved 
in the provisional identification by means of the dicho¬ 
tomous keys employed throughout the work. The 
resent Lieferungen, dealing with the Salicacpse, 
Ivricacea, Bctuldcesa, Fagacex, Ulm.ice«, Moracex. 
I'rticaceas, Santalaccae, Loranthaccx, Aristolochiacese, 
Polvgonaceae, Chenopodiacex, Phytolaccacex, Caryo- 
phvllaceai, Trochodendracex, Raminculacex, Lar^za- 
Wince.-e, and some species of Berberis, nominally 
Include 197 illustrations, but in reality contain 
uitc 2ix)o figures of buds, twigs, leaves, in- 
orescences, flowers, fruits, and their parts. In 
addition, the free use of abbreviations and of small 
print has rendered possible the condensation into small 
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compass of much information concerning not only 
dia^ostic characters of species, varieties, and forma, 
but also concerning their nomenclature, distributimi, 
and phenology. To illustrate the method of treatment 
adopted by the author, Populus alba may be selected 
from the twenty-three species of Populus considered 
in this work. Three varieties of this tree are 
sufficiently described as regards their distinctive 
features; figures are given of resting-buds, twin and 
their transverse sections, four forms of leaves, flowers, 
seed, embryo, and seedling; information is tendeml 
as to the times of flowering, of flushing of the ve^ 
tative buds, and of fruiting, also as to the germm- 
ation, distribution, and age attained by this species; 
and finally hybrids including this species are noted. 
In so thorough a work it is exceedingly difficult to 
avoid making statements not universally applicable, 
but the solitary one that the reviewer has observed is 
to the effect that Carpinus Betulus has a trunk with a 
light grey coating of cork. The work may be strongly 
recommended to all engaged in the study of dicoty¬ 
ledonous woody plants growing in the open in tins 
country. PsRcv Groom. 

The Cancer Problem in a Nutshell. By Robert Bell, 
M.D. Pp. M- (London: Bailliirc, Tindall and 
Cox, 1904.) Price 1$. net. 

Dr. Bril in this pamphlet ascribes the development 
of malignant disease to a withdrawal of some con¬ 
trolling influence exerted by the Ihyrmd gland upon the 
cells of the body, caused by some toxic state of the 
blood. He therefore advocates the administration of 
thyroid gland or of its active principle in the treatment 
of the disease, and claims to have obtained successful 
results. Little or no evidence is given in support of 
these views, and since malignant disease occasionally, 
though unfortunately rarely, undergoes spontaneous 
cure, the apparent success of any form of mMical treat¬ 
ment has to be carefully controlled before such a result 
can be admitted. Dr. Bell’s suggestions for the pre¬ 
vention of malignant disease may be of some value. 

R. T. H. 


Photography on Tour. Pp. 132. (IxMidon : Published 
for the Photogram, Ltd , by Dawbarn and Ward, 
Ltd., n.d.) Price is. net 

In these pages, the sizes of which are only 3! inches 
by 4I inches, we have a number of useful hints and 
instructions which are well worth an amateur’s time 
to read. When the photographer is away from his 
base, and has to invent all sorts of makeshifts, he may 
find many a useful wrinkle given here for which he 
may later be very thankful, '^c author seems to have 
brought into a very small compass a great deal of in¬ 
formation covering a wide field, and this pocket book 
for the touring photographer should serve a useful 
purpose. 

The Story without an End. From the German of 
Carov#. By Sarah Austin. Illustrated by Paul 
Henry. Pp. vll + 77. (London : Duckworth and 
Co) Price IS. 6d. net. 

In this alle^ry a child is introduced to the beauties 
of plants, birds, insects, and other forms and aspects 
of nature. It pleases children to imagine themselves 
in close communion with inanimate nature, and they 
have no difficulty in endowing all the objects around 
them with human attributes. Poetic feelings, and 
sympathetic interest in plant and animal life, are 
appealed to by this daintily bound and gracefully illus¬ 
trated contribution to iiterature. 



November 24 , 1904J 


NATURE 


77 


LETTERS TO THE EDITOR 
fTht Editor dot not hold htmulf retponttbl* for oftmont 
oxprotted hy hit corrupondontt Sttthor eanht undtrtak* 
to ritum or to corrufond ‘mth tko wnton of rtfeeUd 
manuscnpU tnUnded for tku or any othor part of Natubi 
Ho notuo a taktn of mnonymous communicattom ] 

On tta* Oiigin of Flagellata Monads and of Pnngaa 
garma from Minuta Maaaaa of Zoogloea 
Bactuual scums are exceedingly common in ditches and 
ponds natures laboratories and it is a matter <f much 
importtmce to know what goes on therein borne light may 
be thrown upon this subject by making infusions or inacer 
ations from cut fragments of various plants and then ex 
amimng at different periods the scum or pellicle that 
forms on such fluids What I have now to say wilt refer 
almost exclusively to infusions made from hay Ihe hay 
employed m ly be either fresh or old but it dues not do tc 
substitute for hay mere unripe grasses I have elsewhere 
shown how remarkably different nre the products derivable 
from living unripe grasses and from ordinary hay 

In making such an infusion 1 have been ariustumed to 
c ut the hay into short pieces to place these in 11 tile beaker 
and then to add water so as well to cicer the fisgnuiits 
Vfter maceration for three or four hours at a tc iijier iture 
of about 86“ h (jo“ C) the infusion his bem filtered 
through two or three livers of the fimst Swedish hitermg 
paper into another snail beaker In this way all lut the 
smallest particles,an inch or thereabout will 
be escluiM Fw^HjSSHon of the chinges now to be 
described It is best thaBHia bacterial scum which socn forms 
on the surface of <tSP|R||t(l should be very thin therefore 
the depth of the fluid ought not to be more th in about one 
ind a half inches—though if one is seeking to make rut 
the ongin of ciliated Infusoria infusions of greater depth 
should be employed in order that a faiily thick pellicle uiav 
form 

When such an infusion is kept under a bell jir (to exclude 
dust) at d temperature of about 65“ h (18* C ) the pile 
sherry coloured fluid in less th in twenty four hours becomes 
Itghter in colour and very turbid Soon a scum ilmost in 
visible begins to form on the surface composed of several 
different kinds of bacteria and in about thirty six hours 
sm ill Zooglcci masses of the most viried sizes ind shipes 
begin to tppear therein In hig 1 A a portiin of such 
i scum 18 shown as it appeared at the end of Ihe third day 
on a hay infusion in whiih the misses of /oogl«i were 
exceptionally numerous Ihe porticn of this scum here 
represented had been tnnsferred on the tip of i sterilised 
scalpel to a drop of a dilute solution of cosin which stained 
the suirounding bicteiii i pile red tint but left the, 
/ooglai misses unstiincd so that they were rendered very 
distinct Had logwcxid been uscxl the results we uid have 
been leveised—thet is the 7cx>glcci areas would have been 
nore or less deeply stiincd while the surrounding bacteri 1 
would hove remained unstiined 

Fximinition of one of these misses with i high power 
will show its lonstitution and reveal the fact that we hive 
to do with an aggregation of separate bacteria imbedded 
in a jelly like m iten cl This may be sen n from 1 ig i B 
which shows 1 highly tiiagnified portion of one of the 
Zc»glcx>a masses from the same pellicle after it hid bren 
immersed in a drop of a we ik solution of h hriich s eosmo 
phyle fluid whicli stained the surrounding bacteria a 
yellow tint while it left the/ooglcci miss unstained 
slightly altered bacteria within the ^ooglcca mass ir 
this early stage plainly to be seen though later on they 
become more or less obscured bv reason of progressive 
molecular cdianges taking place in the mass during 
subsequent transformation 

Some of these Zoogfeea mosses ore destined ultimately 
to bo converted into numbers of flagellate Mon ids or of 
Amoebic while others become resolved into heaps of Fungus 
germs I have found it impossible to tell from the mi>re 
microscopical appearance of the Zooglaa masses whether 
they are destined ultimately to yield Monads or Fungus 
geims The latter transformation is undoubtedly by far 
the commoner of the two and when I was working for 
many months at this subject during 1899 I was unable *- 


find any good specimens capable of being photographed, 
showing the converiaon of Zooglaa misseh into Monads 
although I many tunes saw ind phot graphed Monads 
originating from the pellicle as discrete motionless cir 
puscles—(speually when the infusions were kept at a 
temperature of about 71“ F (33° L ) But oni dav 1 ist 
month on October 19 desiring t nake citain cliseiv 
ations I made a weak infusion frim a portion of a sm ill 
handful of hay gathered in Norway more than two m nths 
previously which had since been kept in a siiiall cardboard 
box Ihe infusion was prepared and filtered in the m inner 
ilready indicated and divided into two portions one which 
we may name A being plated in a small open beaker ind 
left beneath i bell jar at the end of the mintelpieic in my 
study while Ihe other (a very small portion) which ivt 
may name B w is p t into a small h ilf ounce earthenware 
pot ovir which the covei w is placed Ihe twt specimens 
of the infusion covered and uncovered were then left side 
by side beniath the bell jar so that Ihe temperature to 
which they were exposed might be is nearly as possible 
similar Some of the ch inges m the scums that formed on 
the surf ice of these fluids are now to be described 

Origin of FlageUati Honadi from Minute Manes of 
/oogloea 

\ When ex imined fifty one hours ifter thr time of 
filtration the scum on th s infusion w is found tn be very 
thickly criwded with sniill masses of /ooglit 1 vaiving 
mu h in shape and 1 tual size is shown in 1 ig i \ 



Fi I —A Zoof IM n sues m Ihe Kam on a bay ntbuon (v oc) B 
A portion of one of ihtia i lainai shoa mg the onlainod baetma ( joo) 

In the couise of the fourth day very miny of the smalUst 
misses were seen to be undergoing segmentation into sm 11 
motionless sphencal bodies while multitudes of ictiie 
flagellate Monads of the same size were for the first tun 
seen in Ihe fluid and in the midst of the jiortion of the scum 
under examination When a similar exammition hid been 
made twelve hours previously not i single Mon id was seen 
now there wcie swarms of them and all were of about the 
sami si/< 

In lig 3 A (xsoo) son if this s nil massts are 
shown together with their contain! 1 b cliria B (X37O 
shows a number of the small misses undergiing sij,iient 
ation while C (X70t) slows one of these bodies more 
highly magnified m wh ih the s gi entatioii into embno 
Monads still in a motionless i ondition is almost lomplete 

In the course of the next day the Mcnads wort found 
in prodigious numbers They were sphencal cr ovoidal in 
shipe and provided with a single fligellum about twee 
the length of the body Under 1 high power a nucleus 
could be distinctly seen generalh surrounded by a circle 
of very m nute granules In addition two or three larger 
granules were to be seen—i ne of them laiger and more 
highlv refractive than the others being often present in the 
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d iMtwMn three imall contiifuoui air bubbles are I covered with a very thin scarcely perceptible film of 


power of the microscope Many of them t 


be densely crowded with very minute Zooglcca masses such 
as are shown in I ig- i A (X500) Not a single Monad 
was to be seen but many of thi masses were found to be 
about to segment as in B or aitually segmenting as In C, 
■mo a number of motionless spheriiat corpuscles 

During SIX subsetjuent days 1 un overed the pot for a 
moment to take up on the tip of a sterilised scalpel a portion 
of the scum for examination and on each occasion found 
the minute Zooglcca masses presenting similar characters 
except that dij by day a rather larger number of them 
showi^ evidences of segmentation though not a single 
active Monad was to be seen 

The Zoogina masses formed in the dark and in a com¬ 
paratively iirltss pot were not only different in character 
from those formed in the open vessel but it srould seem that 
their process of ch inge was slower and was in part arrested 
by the opening of the pot since after eleven days there 
was still not a single active Monad to be seen though in 
the open vessel swarms of them wi re found during the 
fourth day ' Ihis irrest of the process of change recalls 
the similar arrest which was always found to occur when 
the pot was opened in which Hydatina eggs were bemg 
transformed into cilicled Infusoria of the genus Otostoma * 
It so happened that on the very day that I first observed 
the segmentation of the small £oog\aem masses in A I had 
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bacome convertod into Monads or altered in a more or ieai 
irregular manner. I attempted to stain some of the masses 
with a dilute solution of gentian violet. One of these, in 
which segmentation is pretty complete, is shown in 
B (X700), while the scattered productk of another mass are 



shown in Fig. s. A (xooo), after they had been lightly 
stained with Westphairs mastsellen fluid in this 
embryonic rondition the future Monadk are seen as spheriial 
nucleated cells, either single or in pairs Some of the 



Monads which were found a few days later in a motionless, 
resting condition, are shown in B (X700). 

On other occasions I had been a little more successful 
in photo^aphing Monads produced from Zooglcea areas in 
a hay infusion. Thus Fig. 6, A (x sm), Aows some such 
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Monads, found on the third day, which had been developed 
from discrete corpuscles, and which were rendered motion¬ 
less by a very weak osmic acid solution These discrete 
corpuscles, as well as the motionless corpustlcs derived from 
the segmentation of Zooglcea masses, sometimes become 
converted Into Amoebis rather than into Monads. What 
the conditions are that favour this particular change 1 have 



til. 7 —A dooglKS DUS undergoing chsngt (X 37s) 

been unable to asiertain, though I know that in rare cases 
swarms of minute Ameubm rather than Monads appear in 
this way in hay infusions. 'Ihu produition of swarms of 
minute Amub<c is, however, the rule in the pellicle that 
forms on an emulsion made by pouring about eight ounces 
of water on u teaspoonful of nii\ed white and yolk of egg. 
Suih Amaib.e, slightly stained with logwood, are shown In 
I’lg b, B (xioo), taken from a pellicle on the seventeenth 
day, while in C (Xia5) they arc seen, as 1 believe, origin¬ 
ating in another egg and water emulsion on the eighteenth 
day, in the midst of irregular clumps of bacteria These 
aggregates of bacteria had been notiied foi several days, 
but when first observed not a single Ama-ba had, up to this 
time, been seen either in them nr in the surrounding 



Fic. B.—FonioD of s Zooglau msH aboot 10 Mgmut (Xsoo) 

fluid. Ihen there were appearances as though changes 
were taking place within the aggregates, followed In two 
or three days by the presence of swarms of minute sluggish 
Ainoebte around, and issuing from, the bacterial aggregates, 
aa shown In the figure under a low magnifiiation. 

In reference to the ociurrence of these swarms of minute 
Amoebse, I may say that I have never seen one of them 
multiply by fission, and cer(pinly their vast numbers are 
not to be accounted for in this waj I make these remarks 
concerning Amcebse witliout pretending that what I have 
here said in regard to them is quite conclusive, or in any 
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way comparable to tbe convincins' evidence above adduced 
oonceming the heterogenetic onpn of Monadi from tbe 
tranefermatlon of Zo^cea maaees—a traniformatlon in 
which wo have vegetal organieme giving nie to animal 
orgamema of a totally different kind though between theee 
two forma of life no relation of kinahip hat ever been 
admitted or even auipected by the great majority of 
biologiata 

Orxgm of tuHgus germt from Matttt of Zoaglota 

It haa teemed to me at I have aaid impoatible to tay 
from the mere microscopical charartera of the maatet of 
Zooglcea whether they are likely to yield Monads or Funmia 
germa It will be observed however that in the three 
caaea to which I have just referred the matoet giving nte 
to embryo Monads have all been amall and that they have 
tended to go through their nietamorphosea with some 
rapidity 

It IS rcrlnin however that the great major ty of the 
larger Zooglcea masses tend rather to produce Fungus 
germs of one or other kind and to go through their changes 
at a slower rate These statements may be illustrated by 
a record of the changes tak ng place in the larger Zooglcea 
masses that were found in great abundance in the pellicle 
forming on nfus on A 1 h« se Inrgor masses of Zooglcea 
md slso ill the liter changes which I im now about to 



Fio 9 DerdopiMiit of small brown F i (oi tornu from i mass of Zoog an 
(xsoo) 

descrbe were howeser wholly absent from the pellicle on 
infusion B up to the eleventh dav 

Where the changes occur tc wh rh I would now direct 
attent on the Zoogicec misses giadually be one larger and 
much more refract ve wh le they ilso stun mu h more 
deeply with logwood gentian violet or other of the an line 
dyes At the same time the constituent bacteria which 
are so very distinct in the early stages seem to become 
enlarged and gradually more or less hi Iden as the mole 
cular changes tak ng place in (he m iss ncreise One if 
these aggregates in this refractive gl sten ng stage which 
w IS found and photographed on the fifth day is shown in 
Fiff 7 (X37S) 

The next bl ige of change u rrv^nlpd by d stinct sndira 
tions of segmentation beginning to show themselvc>9 through 
the mass such as may be seen in 1 ig 8 (x soo) which 
represents a portion of a large Zooglaa mass that was 
found on the sixth day Ihis condition m-iy persist for 
several days but occasionally further changes occur 
rapidly is may be seen bv Fig q (X500) show ng a 
portion of another large Zooj^oea mass found on the seventh 
day in whi h minute ovoid germa of different sizes are 
1 8m note on p 78 


separating from the moss and at the same time aseumiiw 
a brown colour This chaiM was proceeding more rapidly 
at the edge of the mass &it further In os may be aaen 
in the upper portion of the ilMrc the mass shows more 
of the appearance to be seen in Fig 8 Although the germs 
seem to separate from the metamorphosed Zooglcea mass 
as bexiles of varying size I think there can be no doubt that 
some of the separate units subsequently increase distinctly In 






Fig o —a portien of the brown mycelinra (X105) 

size—though whether they undergo segmentation is not so 
clear On the following day numerous heaps of brown 
I ungus germs were found der ved from these Zooglcea 
uses forming clusteis so thick and dense that their con 
'•tituents could only be shown by pressing upon the cover 
glass f rmly and thus break ng up the n asses of germs 
I ortions of such a broken up miss are repiesented in 



Fio I> —A Hslerogmstc Pangi»|«ri>(Xj0D) B Acrospofssptodnesd 
ftwn th« mycelium (xgao) 

but occasionally they do so and two or three masses of 
mycelium to which they had given rise f^so of a brown 
coloui) wrere found on the eighth day One of them had 
sent a hypha above the surf ice and there produced a great 
number of cvoid acrospores hiving a bluish black appear 
anee Some of the mycelium is shown in Fig 10 (xias) 
while the acrospores are represented in I ig it B (X500) 
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It will be opted that the acroeporee are comparatively unt- 
fontt. io die, add are wholly different from the extremely 
variaUe brown Fungue-germe produced from the Zooglcea 


What hae juet been iUuctrated Is only one of the ways 
in which Funguegerms are produced In the pellicle from 
BoogloM maeaes. Anyone working at this subject will have 
no difficulty in recognising many other modes in whkh 
they originate. Sometimes the rerms separate from the 
Zooglcea masses as colourless units, and then take on an 
almost black colour before they berin to germinate, as in 
the specimen shown in Fig. la, which was taken on the 
twelfth day from another pellicle on a hay infution 

I have fraquently found that these heterogenetlc Fungus- 
germs are small ovoid bodies with one, or sometimes two, 
nuclear particles such as may be seen in this case, and 
also in some of the small brown units shown in Fig. o- 
It Is interesting, moreover, to find that the immediate pro¬ 
ducts of segmenution which are about to develop into 
flagellate Monads present, except for their spherical shape, 
very similar characters, as may be seen by reference to 
Fig. s, A. 

It seems to me impossible to doubt that we hove in the 
processes which I have just described definite instances of 
neterogenesis. The fact of the individualisation and the 
segmentation of these Zooglcea masses cannot be denied 
It is plain, indeed, that from such aggregates of bacteria, 
by common consent regarded as belonging to the vegetal 
kingdom, we have the production of typical animal 
organisms, and that, as I have said, no kinship between 



Fig. » -HcteroxsiMtic Fanpu ^aniii ^b«eomin( black ud germlnsting 

bacteria and flagellate Monads has ever been recognised, or 
even suspected, by the great majority of biologists; and, 
though it cannot be said that there is the same lack of 
kinship between bacteria and Moulds, it can lertainly be 
aaid that the majority of biologists have never suspected 
any such relation between these two forms of life as that 
which has now been made known. 

I care little what names may be given to the bacteria, 
tho^h I am certain that many different varieties are prone 
to form ^glcsal aggregates, and to go through one or 
other variety of such changes as have just been described 
Being muu interested with these processes that go on 
in natiH^^d under more or less natural conditions, I have 
been fanmiar with such phenomena for more than a gener¬ 
ation ; but although they were made known so long ago 
I am not aware that any bacteriologist in Europe, America 
or usewhere has wer repeated my observations Bacterio¬ 
logists to whom I have personally mentioned the subject 
have, wUh only one exception, shown not the least desire 
to examine specimens or to follow up the inquiry. They 
J*®?* weilded to their strict laboratory methods, and seem- 
Ingly prefw to have dealings with nothing but pure cultures 
and stenlised media. I do not deny tor a moment tha 
> Sm PtwtttMitt of the Royal Sodaty, 187.. rot sx. p. M39 
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enormous increase of knowledge, and the benefit which has 
accrued to the human race, from their studies, but should 
like to see a little more toieration displayed for those who 
prefer to work in a different way, and strive to find out 
what goes on under more natural conditions—undeterred 
by the much talked of but much over-rated risk of " in¬ 
fection.” Assuredly, in the future, much of what is now 
ascribed to “ infection ” will be differently regarded as the 
“ origin of species ” by heterogenesis b^mes more and 
more known. 

If such processes as have just been described are con¬ 
tinually going on in nature, but are not to be met with in 
the laboratories of bacteriologists, it should make us hesi¬ 
tate to repudiate a natural origin of living matter at the 
present day simply because undoubted proof of its occur¬ 
rence cannot be produced by laboratory experiments If it 
occurred in the past the law of Continuity would lead us 
to expert that it has been continually occurring ever since, 
and, as I said in my letter of November 10, “ if the origin 
of living matter takes place by the generation in suitable 
fluids CM the minutest particles gradually apjiearing from 
the region of the invisible, such a process may be occurring 
everywhere in nature’s laboratories, though altogether 
bevond the ken of man.” II Charlton Uastian 


The Temperature of Meteorites. 

During the early part of the jear 1901, when I was on 
the staff of the EUwick Works, it occurred to me that it 
would be useful and interesting if a connection could be 
made between the conditions of the flight of artillcrv shells 
and of meteorites I.aler in the same tear I made a pre¬ 
liminary niathematital investigation into the matter, and as 
a result a paper on the temperature of meteorites was sent 
in as an essay to compete for the Smith prizes at Cambridge 
It was distinguished from other ess.ivs sent up in not re¬ 
ceiving a pnze 

It has since remained a strong wish on my part some day 
to work up the subject into a form fit for presentation to 
n scientific societv, but the pressure of other matters has 
pi evented this In older, therefore, to preserve at least its 
outlines, I give here a brief evposilion of the premises, the 
procedure, and the conclusions of llie css.iv 

Ordinaiv ballislii l.ibles contain a wealth of infonnatiun 
.IS lo the retardation experienced by projectiles of all sizes 
anil of one general shape 'Ihe shaja- of the shell is well 
known If the same rules ran be made lo fit the motion 
of iniMiorites it is clear that the velocity at anj time ran 
be oblained, and thence the loss of energy due lo the 
obsinution caused bv the air I his energy reappears .is 
heat, sound, electrical energy, chemiial energv, Ac Of 
these bv far the most Important is heat Thus the con¬ 
ditions under which a meteorite “ heats up " c.in be ,isrer- 
t.iined, and if it be assumed that all the energv is so sjient. 
It IS obvious that a superior limit to the resulting temjier.i- 
lure may be obtained One further point should, however, 
he iiienliimed—a meteor which reiches the earth is called a 
“ meteorite,” and the velocity neiess.iry for this is such that 
the time of passage through the materi.il part of the earth’s 
atmosphere is so short, say five seconds, that cheniicil burn¬ 
ing will not, in general, introduce any sensible error Such 
error as might be Introduced would be of the cip|>osite sense 
to radiation losses, themselves smnll foi much the same 

Meteorites may be of almost any shape I have onli 
considered the shell shape, as it is the onlv one the flight of 
which has been thoioughlv investigated by evh,iustive 
experiment 

According lo Tngall’s ” Exterior Ballistics,” the law of 
the resistance of the air is a funi non of the velocit) which, 
for velocities above 1380 feet per second, is the velocity 
squarcNl. For meteoric problems, velocities less than this 
are unimportant. Whether this simple law would hold 
good for velocities of, saj, ao miles a second, or even the 
7 miles a second which the earth can impose, is not known, 
but for lack of a better it has been necessary lo employ it 

The next difficulty, and of difficulties there is no small 
number, lies in the varying density of the air A few 
thousand feet it the upward limit of ordinary projectiles 
Even for howitzer shell the correction for rarefaction is so 
slight that the simplest kind of correction is enough For 
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meteorite! however more extended treatment ■■ required 
I have taken the reeiktance to be in direct proportion to 
the denaitjr of the air lo do even this requires a know¬ 
ledge of the density at all altitudes and for this 1 have 
assumed an isothermal distribution of temperature Ihe 
theory of adiabatic distribution makes the atmosphere cease 
at distan es well within twilight and meteor phenomena 
and IS therefore of no use Probably something between 
these two would be most aicurate I ut its piecise form is 
not of great importance in this invcslib ition owing lo the 
very slight influenie of the uppeimist reiihes of the air 
on the motion of nulorritik 

I now come to the mclsorites then selves Many sees 
have been conkidcred but ihitfly di in cl rs c f o lo imh 
and ISO inches I refer to theke is tli snail uid the 
large meteorites When other sins ire nitniioned 
their di imcters are given I have further tal en two 
materials vi/ iron and stone (trap r tk) ripr seating 
holosidentes and asidentes 1 hi therm il i nst ii Is for 
the m itenals are those found by loibes 

I stalld above the iir umstantes in win h a knowledge 
of the heat energy given lo the meter r te n (,ht be t iken 
to be known lo hnd the lei peiatuie d sti but on in the 
Ulterior of the iron or stone I h ive adopted the appioxl 
malion of ernsidering thi initiri Ir t I ytiiidr il and 
thqn utilising ordinary lylindr 111 ir rin l s During the 
^^vaiion a good many results w ri bl imid wh h in 
ffijaMLl mpthods by whi h the simple labour jf the work 
jiahtcned Sr me of the m re unb rsome e\ 
imttfBns'MWd be simplified by dividing the d sltnce letween 
2 m ktrfM s surf tie and inhnity into two regi ns tli it w Ih n 
9 ie Mhsible jiffect of the itmospheie ind th it w thout 
Many ’mpits weie obta ned during the investi 
gallon lU the laige meteor te it was fiund that for 
all velocuM of jppruaih Ihi ti npiraturi at thi tintro 
was a il^Mtininute frt ti n of il it it the sirfue lor 
the small meter rie it wis frund that the linil vtloiity was 
alwiys very small and the time of flight correspondingly 
groat with the rosult that thi whole of the mitirial would 
be consumed before reuihinfi, the earth s surf lie—this would 
then properly bi tor iied a mitur nit u meteorite In its 
turn this consideration gives the dtitude at which mean 
descence would occur Ihe km ill non meteor would burst 
into brilliant e at 45 miles up and the stone one at fS miles 
lo obtain a supeiior limit to the point of incandescente I 
assumed a meteor the diameter of whiih was only 1 
millionth of an inch lor iron biilliancy is obtained at 
106 miles and for stone it laq miles These figures are 
obtained by assuming the meteors to have the miximum 
velocity which the eaith could impt se If however in 
initial velocity of as" miles ptr se n I be issu lod suiely 
a superior limit m tndescente wtuld t tur some is or 40 
miles furthei off so that the greatest height for v s bility 
would III well within some 170 mill s 
An iron meteorite 3 inches in dianete falling tr thi 
earth from an mhmte distinie would begin to get warm 
about nine seconds before reaching the earth and 1 mtinue 
to increase in temperature for about seven sc oniN after 
whi h Its velocity nould be pri tirallv k lie I ind two 
seconds later it would reach the eirth it ibout two thirds 
of a mile per second Ihis lepiesents a tvpi il case for 
what might be termed the twelve pound shell sire 
In the twelve pound shell sire the internal tem|>eratuie 
falls off very rapidly towards the interior ihus taking 
the mean temperature in the severest case as 100 the 
surface temperature was a a and at a depth equal to a 
fifth of the radius (030 inch) the temperature wis about 
03 only whilst at the centre it was 00016 So that for 
the most excessive surface temperatures the t entral tempera 
ture would bo well below the temperature of liqu il air 
assuming of course that the initial tempi raturi of the 
meteorite is at the absolute zero 

The steepni ss of the heat gradient il 1 r ne ir the surface 
IS the probable ciuse of the nodular appeal ance of 
meteorites Great resistance to the inward flow of heat 
would be offered by any internal veining and as a result 
such surfaces of separation would tend to become the limit 
ing surfaces for any burning which might occur 
ITie various formulx ust^ to obtain the above results 
were suited to a subsidiary investigation viz that of the 
problems connected with the ejection of rock from terrestrial 
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volcanoes The results of such an investigation may be 
briefly summarised os follows —Had the earth no atmo¬ 
sphere all masses shot off vertically at 7 miles a second 
and over would fail to return With the existing atmo¬ 
sphere the large meteorite would require a velocity of 13 
miles per second and the twelve pound shell ” would 
want a velocity of 78 miles per second Them velocities 
are not without ipterest in view of the theory that 
meteorites oiiginited from terrestnal volcanoes Smaller 
velocities would sufllce were the mabses discharged 
from high iltitudes Thus from a height of 5 miles, 
the velocity for the large iron meteorite would be only 
81 miles per second and for the twelve pound shell ’’ 
only iH ni les a s 1 ind Further calculation shows that 
with an iiiiti il vcl iity of 7 miles a second the larn 
meteorite nuuld rise to i niy some lao miles and the 
twelve pounil shell to between 40 and 50 mites and both 
would then f ill back to the earth 

In coniluson the result uT the investigation may be said 
to have crraled a stiong presumption in favour of the 
fill w ng gimi 1 deductions — 

(o) 1 h it the vcl Hies of meteorites are materially changed 
by the resist mic f tin atmosphere and m general by a 
fractional part of the velocity which is independent of the 
Vein III tf approa h 

(I) I hat th SI perior I mit for incandescence is probably 
ibc ut 150 miles ib ic the c irth s suifa e 
(c) That n iron meteor the original weight of which was 
less than 11 lo 20 Ib tetches the eirth s surface and that 
when I met rr dc 1 s do so the temperature of its centre is 
not in genei il abeve that of liquid air (assuming the 
temperatur of spare to be zero) 

I am aw are th it the whole structure of the investigation 
rests cn the evil principle of extrapolation but until man 
IS capible of expcriinenling with velocities of 10 or so miles 
a se ond ind surviving thereafter to record his results no 
other manner of investigation seems possible 
London November 13 H F WmPKWS 

Mount Bvereat the Story of a Controversy 
1 iiAVP read with interest in your columns under this 
title a c irefully compiled and instructive account of the 
discussions that h ive from lime to time during the past 
fifty years broken out with regard to the naming of the 
highest measured point on the earth s surface Peak XV of 
the Indian Survey 

I have long maintained it to be a matter for regret that the 
monarch of mountains should bo called after any individual, 
however eminent and I am still of this opinion which 
is shared by most mcunlaineers and mountain lovers We 
should prefer that Peak W should bear a Nepalese or a 
Tibetan name even had one to be invented for it as twenty 
yeark igo Alpine Clubmen in accord with Russian surveyors, 
found or invented native names for many of the great peaks 
of the Caucabuk 

But since your correspondent appeals to me not to prolong 
the controversy further I must remind him that the opinion 
I have exprevsint iv an individual and not an official opinion 
For ten years 1 have had no ofliiial connection with the 
Roval ticographical Scx-iety 

Should the council of that body resolve that considering 
the length of time the litic Mount Fverest has been more 
or less in use in this country frr Peak XV the absence of 
iny evidence that that individual fieak is designated as or 
included in the designation of Gaurisankar by the Nepalese, 
and the practical inconvenieni e (whether the name be 
authentic or not) of introducing a new libetan name such 
as Chomo or Jamokangkar it is expedient that the title 
Mount Lverest should be generally accepted, I shall 
acquiesce lor I attach greater importance to the general 
principle than to the particular case and I believe the pro¬ 
tracted discussion and many protests summarised in your 
columns have served their purpose in helping to discourage 
the practice of giving personal names to mountains 
I should add that foreign geographers are not as your 
correspondent suggests mainly dependent on the Gso- 
graphical Journal for information in this matter Captain 
Wood’s report has been noticed in that well known periodical 
Pefermann t Mittcilungen 

Dououts W F aaau r u t L P 
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0^i«tv«ti»ns of the I oonid Moteoro, 1904. 

OwMVAtion* by^the writer thie year g:o to show that 
the inteniity wae tni^^ below that of last. Briefly, the 
nl^hti of November w Mid 13 were heavily overcaet, but 
the night of November 14 and early morning of November 15 
were fortunately clear. The dliplay laited about an hi— 
•ay from 13.30 until 1.30 a.m., maximum 1 o'clock a 
(local times), hourly rate, low, 30 to 25. Bright meteori, 
however, continued to appear at interval* up to 3 a.m., 
when clouds coming on slopped further observation A 
couple of hours’ watch before and after midnight of 
November 15 gave only two Leonids, while another two 
hours’ watch on the night of November 16 showed the 
radiant, whith was sharply defined the previous nights, at 
150°+ 33°, near Zeta, to be quite quiescent. Other radiants 
active were — 

R A Ucc 

(l) Leonids (Na a) 165-)-35 Slroeg, bright. 

(a) Ursids .. . ISS^47. 

(3) Piicscpids 125+ 30 Slow, small, wiry 

(4) Cancrids lto + 5 Short, brutht. 

(5) Geminids 108+ a8 (One) short, biighl. 


It would be intrrr^ting to hear of observations made 
during the hour or so before daybreak on the morning of 
November 15, as it is just possible the increased intensity 
noticed in previous years may not be real, but due rather 
to the fact of the radiant being near the meridian, and the 
smaller meteors coming down more direct at that time tu-e 
the better able to penetrate to the lower layers of the atmo¬ 
sphere, W. H. Milucan 

Holywood, CO Down, November 18. 


The Discovery of Argon. 

In your translation of Prof. Mendeldeff’s interesting paper 
on the chemical elements (November 17, p. 94) I see that 
he attributes the discovery of argon and its congeners to 
Ramsay. Am 1 not right in believing that It was Lord 
Rayleigh who discovered argon, and that it was he who 
gave that impulse to chemistry which Sir William Ramsay 
has carried forward to such remarkable results? 

November ao G. H Darwin 


Blue-stained Flints. 

Some years ago there were many blue-stained flints on a 
road near Cambridge. Lime from ga!>-woiks was about 
to be mixed with the flints used as road-metal, and the two 
different mi^enals had Iain for some time in heaps by the 
roadside ' The blue lolour, in some instances very intense, 
was developed wherever a heap of flints and one of lime 
touched eai h other ; from whii h I surmised that the calcium 
sulphide of the gas-Iime had reacted with an aluminium 
compound present in the flints, producing a substance akin 
to ultramarine. F. J Am..fn 

Cambridge, November 19 

Inheriunee of Acquired Characteristics. 

It may be worth noting that since my letter to you of 
some months back, in which I gave an instance of fox- 
terrier pups being born with short tails, I have heard of 
two similar cases. In one of these cases the dog was owned 
OT one of the managers of the Rhodes' Fruit Farms, near 
Cape Town. The other case occurred in the Transvaal at 
Sabi, one out of a litter of four being bom with a short 
„ « *>• E- Hutchins. 

Forest Office, Cape Town, October 18 


DE. KOENIG’S METHOD OF COLOUR 
PHOTOGRAPHY. 

T N the metho^ of three-colour photography hitherto 
practis^ the colours are used as inks, stains, or 
ptraento already prepared, and their distribution is 
ej^ted indirectly by the acHon of light In the imbi¬ 
bition process three thin gelatin reliefs are prepared 
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(using potassium bichromate to sensitise the gelatin), 
and after each relief is stained with its appropriate 
colour the three films are superposed. The method 
recently described by Dr. Koenig is of the multiple 
film kind, but the colours arc produced by direct ex¬ 
posure to light. 

Many organic colouring matters yield by reduction 
colourless b^ics that arc more or less easily rc-oxidised 
with the production of the original colours. TTie 
oxidation of these Iciico colouring matters is generally 
if not always quickened by light. If, therefore,^ the 
leuco-compound pinduced from a dye of a suitable 
red colour is caused to impregnate a film, and this is 
exposed beneath tin ncg.itivc made to give the red 
image in Ihn'e-colour work, tlie red image may be 
produced by direct exposure to light. A similar pro¬ 
cedure will of touise give the yellow .ind blue images, 
and so the complete colour print may be obtained 
Such are the general principles upon which Dr, 
Koenig’s pioress depends, but to eldlwiate the details 
of a successful process on these lines it was necessary 
to overcome many pniclical difficulties 

It was necessary, in the first case, to select only those 
dyes (of suil.'ible colours, of course) that vicid leoco- 
derivatives of suffii lent st.ibililv to stand the ndcofSaijr' 
manipulations. Then it was found that ,thct<'fguq^ 
bases selected .is otherw isc suit.ilile gave but a 
image even after long exposure, but it wa8‘AbbWlW| 
that when collodion was usid as the medium w 
sensitiveness was greatlv cniianced, and the vJgOir dr 
the image very mutli improved ITns imwovement 
was traced to the action of the nitroiellulo'fa^^d other 
nitric acid ester, were found to have a ffl*(greater 
efftHt. Nitrom.innile especially is useful for «enMtislflg 
purposes. Dr Koenig emphasises the fact that the 
leuio-bases in an inert film arc useless, as the action 
ot abrial oxygen, when it h.is reached its maximum, 
gives only a flat and feeble im.ige. 

The fixing of the image was the next diffieulty, for 
obviously It IS necessary to remove the excess of the 
leuco-body without intirlenng with its rolourcd 
oxidation produrt It is well known that many dyes 
show a gte.it tendeiuy to rimain attached to a fabric 
or film in spite of the application of solvents, but the 
lemci-bases employed ,t(so Iwve a similar tendency. 
Dilute mineral acids, though they dissolve the greater 
number of the leuio-basis, would not remove them 
fro>' collodion films. A lo per rinl solution of moiio- 
chloracotir ncid w.is found to be the best fixing agent. 

The various solutions required .ire supplied ready for 
use, and the following summ.iry of the instructions 
issued with them will give a general idea of the 
manipulation required. A pu+e of b.iryl.i routed paper 
rather larger than the negative has its edges turned 
up, and is <exited with a per cent collodion to which 
has been added the leuco-dcrivative of the blue dye and 
a solution containing the necessary additions When 
dry it is exposed under the appropriate negative (for, 
say, twenty to forty seconds in bright sunshine), soaked 
in the fixing bath for a few minutes, washed fur a few 
minutes, dipped into a gelatin solution that contains 
a little chrome alum, and hung up to dry. The print 
is then turned so that its lower Mge shall be upper¬ 
most, again dipped into the gelatin solution, and again 
allowed to dry. The gelatin coating is applied to 
isolate the rollodion film so that it may not be interfered 
with by the application of the second collodion. The 
print 18 then coated with rollodion to which the 
materials for the blue image have been added, expoi^ 
under the proper negative, fixed, and coated twice with 
gelatin as before. A similar procedure follows for the 
yellow image, and after the final gelatin coating it is 
well to varnish the print. It is claimed for the dyes 
employed that the blue, which is the one most liable 
to Mange, is more permanent than Prussian blue. 
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THE HEW WHALE FISHERIES.' 

I N the stotY of the riee and fall of the whale fisheries 
history has many times repeated herself. The 
Basque fishery, the oldest of alt, the fragmentary 
recow of which go back beyond the middle ages, 
which extended centuries ago to the other side of the 
Atlantic, which long furnished harpooners to our own 
fleet, and which has left us the harpoon and its name, 
finally passed away during last century with a 
practical extinction of the object of its pursuit Our 
own Greenland, or right whale, fishery, in which for 
one hundred years some 250 vessels were employed, 
hailjng from almost every east coast port, has been 
now for nearly another century on the decline, and 
some half dozen whalers from Dundee are all that is 
left of the once great argo^ A few fine old Amencan 
ships, with daric-skinn^ narpooneers from the Cape 
Verdes, still chase the sperm whale throughout its 
world-wide habitat, in place of the 700 sail that 
followed the business sixty years ago. Zorgdrager, 
Scoresby, Scammon, and a host of lesser men have left 
us records of these old fisheries, 
of the methods employed, and of 
the marvellous success achieved; 
but, nevertheless, the naturalisl 
has much to regret in the passing 
away of these great industries, in 
the near approach to extermin¬ 
ation of the most valuable and 
most interesting species, and in the 
scantiness of the materi.-il that has 
as yet been saved. Our chief 
museum contains, I believe, 
neither skeleton nor even skull of 
the (Greenland whale, and (he 
difficulties in the way of procuring 
one now-a-d.iys seem to be ver) 

§ reat indeed We have to go to 

tockholm or St Petersburg to 
see (he entire skt leton of such a 
whale, with the huge fringes of 
whale-bone still in place in the 
j.uvs. Nor, by the way, would 
our knowledge seem to be more 
adequate than our anatomical 
nuilerial, for a writer in a standard 
text-book told us only the other 
day that a single whale may yield 
us “ several tons ” of whale-bond 
While the fisheries before 
mentioned, and others like to 
them, are passing or have passed awa\, a new fishery 
has sprung up that has for the object of its pursuit 
a class of whales that formerly had been left in 
peace. This is the fishery for the great rorquals, or 
finner whales, first instituted by Captain Svend Foyn 
at Vndso in 1864. The fishery is carried on by means 
of small steamers, cariying at their bows a h.irpoon 
gun which discharges a line and explosive bullet. The 
steamer tows the fish home, to be flensed and worked 
up in the factory ashore Twenty years after Svend 
Foyn’s small beginning there were more than thirty 
such factories on the coasts of Finmnrk, but all of these 
have very recently been disestablished by the Nor¬ 
wegian Government, which, in dcfereiue to temporary 
and local prejudice, is robbing its country of a profit¬ 
able and ilt-sparcd industry. The great success and 
profit of this fishery has led to its extension to Iceland, 
Fteroe, Newfoundland, and lastly, to .Shetland and the 
Hebrides; but it is still almost wholly in Norwegian 

* "Ttw WhskhoB* Wl^ ot n>» Watsini Norili ^lUuitic" Bjr 
FndsrickW 1(Smilhnnuui Conlrlbutiom to Knowltdn ) Pp 
111 ood plUM tysshmgtoii SmiihwnUn luiltodoo, 1904) 
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hands, and a factory at Tonsberg enjoys a practical 
monopoly of the machinery employed. 

One consequence of the growth of this new industry 
has been to impress upon us, or to remind us of, the 
fact that at least certain species of whales exist in 
their native seas in prodigious numbers, seldom though 
the occasional traveller has the luck to see them. 
Once, in the North Pacific, on a calm summer’s day, 
I saw for an hour the ship surrounded on every side 
by great whales to the number of many hundreds, 
and a somewhat similar display is said to have been 
witnessed to the north of Shetland during the past 
summer Dr Hjort calculates that from the be- 
Itfinning until iqni the finner whale fishery resulted 
in the capture of some 17,000 fish, a vast number in 
itself, though not j^reat in comparison to the yield of 
the Arctic fishery in its palmy days, for the Dutch 
alone are reckoned to have taken no less than about 
S7S.0OO Greenland whales and “ Nordkapers ” or 
Biscayan whales, between i66q and 1778. Probably 
long lived, but certainly slow breeding, the whale 
must in the end give way before a wholesale persecu¬ 



—^Ths Common Rorquol, Snook' 


tion; but meanw hile several species are still immensely 
numerous, ,ind the naturalist has at least the con¬ 
solation that pursuit tends to cease as scarcity become# 
manifest, and lung before actual extermination is 
achieved. 

The m w industry has many attractions and oppor¬ 
tunities for the naturalist. The st.itions arc in many 
c.ises within reach of easy travel, and the manner in 
which the carcases are drawn up for flensing on the 
shore affords a perfect spectacle of the entire creature. 
The volume which has suggested the present article, 
bv Dr. F W. True, of the U..S National Museum, is 
the outcome of a careful use of the opportunities 
aiforded by the Newfoundland whaling stations, sup¬ 
plemented by abundant use of literature and study in 
.\merican museums. Dr. True, who is already well 
known as a student of the Cetacea, seems to have 
made it his first object to investigate the specific 
characters of the larger whales, with the exception 
of the Greenland whale, and to determine, once for 
all, whether specimens of the various forms from the 
two hides of the Atlantic be specifically identical. 
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Thi» question is answered, in general, in the affirm, 
ative, with some reservation as to the pouible exist¬ 
ence of varietal or subspecific differences in the case 
of the humpback, Megaptera, and the lesser piked 
hrhale, Balaenoptera rostrata, or acutorostrata, as our 
author, following Lac^pMe, prefers to call it. 
Furthermore, additional evidence is adduced in sup¬ 
port of the identity of the North Pacific species with 
those of the North Atlantic. This conclusion is entirely 
confirmatory of the views of European naturalists, 
and Dr. True’s remarks on the distribution of the 
various forms deserve to be read in connection with 
Dr. Guldberg’s recent very interesting papers on the 
probable course pf the annual migrations of several 
species around the circuit of the North Atlantic. 

But Dr. True has given us other things besides a 
careful account of specific characters. He has jjiven 
us, in the first place, a singularly interesting epitome 
of the early history of whaling in .America, downwards 
from the mythical days of the Saga of Thorfinii It 
will be news to the citi/ens of New York th.it, in the 
seventeenth and eighteenth centuries, there was ,i not 


Norwegians, which scems to be rare on the other side 
of the Atlantic, but which in certain years has bulked 
very largely in the Finmark catch; lastly, the hump¬ 
back, Megaptera Besides these a sperm whale is 
caught every now and then, and the Icelanders still 
take an occasional Nordkaper, or Biscayan whale. 
Thus the “ finner ” industry furnishes not only a large 
nufnber of individuals, but a great variety of species 
to the observation of the naturalist. Several curious 
points crop up in regard to the relative commercial 
value of the severm forms, ITius, for insUnce, 
Rudolphi’s whale, a species very similar to the common 
rorqual, long overlooked and afterwards considered 
veiv rare by naturalists, is now a most valuable element 
in the fishery, its whale-bonc, though no bigger and 
longer than that of the common species, being worth, 
from its intrinsic quality, just about ten limes as much 
Dr True’s photographs show us, with a wealth of 
illustration, Sibbald’s whale, the common rorqual, the 
humpback, and the Nordkaper as they lie upon the 
beach Many interesting (Hunts are excellently well 
shown—the distiibiition of colour, the curious plcat- 
ings of the ventral skin, tile lon- 
form between the long, 
slender, lanky Sibbald’s whale 
and the shorter, stouter body of 
the common s()eries, the tubercles 
on the head of Megaptera, the 
huge nippers with their garnituie 
of barn.ules in the same sfiecies 
It IS a common praitice of 
•Ameriian naturalists, and Di 
Tiue is no exception, to deal 
somewhat harshly with rcieivid 
nomenclatuie in the quest after 
“ piiority ” Rightlv or wronglv, 
the common lorqual is invari.iblv 
known to us as D niusiulus, but 
that name is lure transferred to 
what we (.all li. ^ihhaldii; the 
former is here designated B. pliv~ 
sniiis, L, and Ji. bisrnvciisis 
figiiris .IS B. ijiniia/ii, Donna- 
tei I e 1 he work .ts a w hole d(K-s 

not lend itself to epitomis.ition, 
and the foiegoing brief an mint 
does not do justice to its sci( ntific 



unimportant whale fishery on Long Island and in 
Delaware Bay, and that so late as 1823 (?) there was 
a family on I.a)ng Beach, N.J., who every winter 
sought for and " sometimes captured " whales, in 
which business they had been engaged, father and 
iHins, ever since the Revolution. In the next place, 
and of still more popular interest. Dr. True has 
enriched his book with fifty large plates, fur the most 
part taken directly from photographs, of whales as 
they lay on the beach at tne Newfoundland factories 
A few similar photographs have recently appeared 
from Norwegian and .Scottish sources, but no such 
excellent and comprehensive series as Dr. True’s h.is 
vet been made, though, by the way, one series of 
B, musculus, published about twenty years ago by 
M. Yves Detagc, could scarcely be surpassed. 

Five or six species of whales are obtained, more or 
less abundantly, at the various whaling stations. These 
are the great sulphur-bottom," or Sibbald’s rorqual, 
the blue whale of the Norwegians, which, rare on our 
own coasts, is the chief source of profit to the Icelandic 
and Newfoundland whalers; secondly, the common 
rorqual; thirdly, Rudolphi’s rorqual, thp .Seihval of the 
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NOTES 

Till directors of the Ben Nevi* Obseixatones, whiih were 
closed on Oitober i, have just issued a iircuKir destnbing 
the circumstances in whidi these obserialories h.ave at last 
been disrontinued The maintenanie of the two stations 
at Fort William and on the summit of Ben Nevis has in¬ 
volved an avinige ve.iilv expenditure of kkhi/ <)l ibis 
sum, 3 ^o 7 has been supplied b\ ihe Mideorologiial Council, 
and the remainder has been obtained from v.irious jiriv ite 
soiirres It was hoped that the Tre.isury ( imim ttee whiih 
was appointed to lonsider Ihe qiiesturt, of the annual grant 
to the Meteorological Couniil would ile.il ailcquately with 
Iho position of the Ben Nevis Obsirvalories in its report, 
but in their iiniilar Ihe dire, tors expiess disappointment 
that this was not done. I he directors remark Some 
of their number. Including the two secretaries, were ex¬ 
amined, and fullv stated Iheir lase, besides handing in de¬ 
tailed memoranda regarding the history, work, and cost 
of maintenance of the observatories. Yet, with all this 
Information befoie them, the committee state in their re¬ 
port that ' It appears that only 350/ per .mnum is required 
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to ensure the continued maintenance of the observatories ’ 
The directors lost no time in lalling the attention of the 
I list I ord of the 1 reasury to this inexplicably erroneous * 
statement and in appealing to him that means should be 
found to prevent the ibandonment of the observatories 
The Irrasur} huw«vtr could not see its way to any further 
increase of the contribution from the Parliamentary Grant 
but offered to continue the allowance of ^^ol a year hitherto 
received frim the Meteorolopi al Counc 1 As th s arrange 
ment would have left the directors eSKily where they were 
before f ue to fire with the impossibilitv of c intinuing to 
ruse 6soJ evtrv yeai >nd with the obvious hopelessness 
of obtaining adequate pecuniary support from the Govern 
mint there was no alternative but to close the observ 
stones 

lx IS anneunced in the Ttmet that a donor who desires 
to remain anonymous has placed i sum of loooJ in the 
hinds of the treesurer of the Royal Societv to be devoted 
to the advancement of science Hy his wish ^ool of this gift 
IS to be placed to the iredit of the C italrgue of Scientihc 
Ptpers Acccunt of the Royal Societv ind the remainder 
to the iredit of the National Phisiral laboratory 
Al count of that bodv with the request that the executive 
committee of the laboratirv will accede to my personal 
wish of the director us to its expenditure 

\ STRONt dctiilfd indictment of the dipartment of the 
Vfar Office which should In responsible for the production 
of necessary maps appeared in Saturday s Ttmet from the 
military correspondent of that journal The war m the 
Far East has lasted now for nearly nine months and not 
a single mtp of the seat of war has been issued by the 
Government department which is the chief recipient of the 
results of our geogiaphical research The vexatious thing 
IS that the information even the maps exist but that no 
endeavour has been made to util se them for the public 
benefit I he Russiin and Japanese Staff maps of Man 
churia exist in I ondon but neither map can be purchased 
by the public thre ugh the trade though ns both are in the 
hands of individuals in I ondon and whole sheets of the 
Japanese map hive been reproduiel by the Japanese Press 
the presumption is that the mapping s ct cn cf the director 
of military operations ilso stands possessed of them A 
map intended to be of use to the public must be a compilation 
of these and other materials but no such map his been 
luued officially at all The only excuse for this deplorable 
want of sense ly the lack of staff and of time to produce the 
map for which there is i public dimand In this case 
nothing could be simpler than to prwide some house in the 
trido with the information aviilible and allow suitable 
maps to be produced by private enferpr se Our official 
maps are the article affirms nothing less than a national 
disgrace Not only all the (,reit Powers but even those 
of the second and third rank arc infinitely superior in 
cartography lhate facta are then employed to direct 
attention to the whole question of the teaching of geo 
graphy and to warn us of a serious defect in our system 
of national education We have suffered in the conduct of 
military operations because the teaching of geography hat 
not assumed Its proper place in the education of our army 
officers 

Till death IS announced of Dr Karl H Huppert emeritus 
professor of physiological chemistry in the University of 
Prague at seventy two years of age 

Tm scientific committee of the Rojal Horticultural 
Soaety met recently and received with regret the resig¬ 
nation of Prof Henslow who for more than a quarter of 
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a century hat acted at tu aecretary Mr 1 J Chittenden, 
who has been for some time a member of the scientific com¬ 
mittee of the society hat xindertaken to discharge the duties 
of bctretary until the end of the lurrent session 

It is stated by the Pioneer Mail that the Burma Govern¬ 
ment has decided to discontinue the experiments for the 
improvement of the indigenous silk industry in the more 
inportant s Ik centres of the Province by the importation 
of silkworn eggs from France Owing to climatic and 
other couses rearing has f iiled with foreign imported eggs 
and It is not considered woith while pursuing the experi¬ 
ments without the aid of an expert 

Mr J N llAiBkRt has been appointed assistant in the 
Dublin Museum in suciission to Mr G H Carpenter who 
held the post for many yeirs Mr Halbert is known as 
the author in ccllaboralion with the Rev W F Johnson 
of a list of the beetles of Ireland (Proc R I Acad ) He 
has also pul lishcd some papers m the /oolugitcher Anaeiger 
ind the Aniials and Magatine rj Natural History on fresh- 

liiE appli ations for spate in the foithcoming automobile 
exhibition it Pans on December 4 fir exceed the space 
ivailable m the Grand Palace of 1 me Arts so it may be 
necessary to hold the exhibition at the Galerie dts Machmes 
One of the curiosities of thi exhibition will be the 
J ebaudy II exhibited m a reduced model lo November 18 
the I ebaudy dirigible balloon had executed not less than 
hfty four as ents and on the fifty first the return to the 
Moisson Aerodrome the starting point was accomplished 
From the last day of October to November 18 ten ascents 
were successfully executed 

1HF first meeting of the innual sess on of the German 
Society of Naval Architects was held at the 1 e hnical High 
School at Charlottenburg on November 17 The Emperor 
William the honorary president of the society the Grand 
Duke of Oldenburg the Secretary of State for the Imperial 
Navy Admiril von Tirpitz md the secretary of the British 
Institution of Naval Architects were present Prof 
Ahlborn of Hamburg read a paper on the spiral formation 
of water under the action of a ship s screw and on the 
movements produced in the water ly the revolution of the 
screw and Prof Braun of Strassburg dealt with the 
methods and aims of wireless telegraphy 

liiE Journal of the Society of Arts stiles that among the 
congresses arranged in connection with the Liige Inter¬ 
national Fxhibition of next year and with which the co¬ 
operation of the Belgian Government is ensured one on 
chemistry and pharmacy convoked by the Belgian Chemical 
ScK ety and the 1 ibge Pharmaceutic il Association will be 
held at the end of July The congress is to be divided into 
the following sections —(1) general chemistry physico- 
chemistry (a) analytical chemistry apparatus and inatru- 
mentb (3) industrial mineral chemistry including metal¬ 
lurgy (4) industrial organic chemistry (sugar boding, 
fermentation tanning dyeing Ac) (s) pharmaceutical 
chemistry (6) the chemistry of food substances (7) agri¬ 
cultural chemistry manures (8) biological and physiological 
chemistry (application to hygiene and bacteriology) (9) 
toxicology (to) practical pharmacy and (it) legidotion 
and professional interests deonthology Ihe preaideot of 
the organising committee is Prof A (nlkinet, of I ibge 

A CONFBRFNCX On physical education was held on 
November 16 at the Education Offices of the London County 
Council the Bishop of Bristol presiding Miss Johnson 
of the Swedish Institute Clifton advocated the organ- 
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iMtion of phyucol education on th« line* of the Royal 
Central Inititute of Sweden which the described Sir W 
Church president of the Royal College of Physicians moved 
a resolution to the effect that it is desirable that a national 
system of physical education should be established In the 
United Kin^om This was i>econded by Sir Lauder 
Brunton and supported by other speakers including I ord 
I ondonderrv and Sir W Broidbent Ihe Times of 
November 17 m a leading article on the subject of the 
conference while acknowledging our supineness in th s re 
spect in the past rightly deprecates any hasty action in 
the matter and remarks that while Swedish and other 
systems have their merits whal we want here is not i 
system borrowed from Sweden Denmark or Japan but t 
British system growing out of the British ihiraiter and 
suited as no borrowed system tan ever be to British needs 
and considers that we must beg n with the children in our 
elementary sihools 

In the 7 imet of November 17 appeared a letter stating 
that skulls and limb bones of hoises of known pedigree no 
matter whnt their breed ire required by the natural history 
branch of Ihe British Musium and the cooperation of 
horse owners is invited in the endeivour to bring together 
a large senes of suih specimens No mention is made in 
the letter of the sjh, nl purpose for which a collection of 
this nature is requind Ihose who have kept abreast of 
zoological literature for the last year or two will however 
have siarcelv filled to notice how much ittention has been 
directed by natur il sis to the problem of the origin of the 
various breeds of donieslu ated horses and espei lally to the 
idea that tl oroughbreds and Ar ibs have a different 
parentage from the coldblooded horses of western 
Purope Ihe ciriunstance that some horses of eastern 
origin show a vest ge of the cavity for the tear gland 
of the hipp trie ns has be en recently brought to notice 
as on imiKirtant factor in the, problem To ascer 
tain the frequency c f this f ilure is probably one of the 
objects of III iking thi lit tion wh le a second may be 
to ascertain the constan y of cert un propt rtionate relations 
between the limb be nes of nteis and cart hoises Ihe 
museum already pt ssesses th skeleton of btockwell 
from whom are des ended most of iir best thoroughbieds 
and likewise ihe skull of Bend Or presented by the 
Duke of Westm nst r ind Mr W S Blunt has promised 
a skull of one of his famous Ai abs 

IAf have received from Messrs I riedlander Berlin a 
catalogue of books on comparitivc anatomy which is 
divided into three sections the hrst dealing with verte 
brates ind the second with invertebrates while the third 
IS devoted to comparative embryology and morphology 

No ) of vol XXXI of the fVee dings of the Boston 
Natural History So lety is devoted to the North American 
parasitic funguses of the group Ustilagine-e These \ 
organisms which have been hitherto very imperfectly 
known infest various parts of herbaceous llowering plants 
and are represented by twenty four genera included in two 
families Much still remains to be done in determining 
their distribution and some Af*the hosts of certain species 
are given on the authority of observers other than the 
author of this paper Mr G P Clinton 

An account of the method of preparing clayed cocoa 
appears in the Bultetin of the Trinidad Botanical Depart 
meat for July The cocoa beans after being fermented and 
dried are collected in heaps upon which men are set to 
dance while others replace the beans as they scatter 
Meantime the heaps are dusted over with powdered clay 
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which adheres to the gummy surface of the beans and acts 
as a polish so that finally the beans assume the appearance 
and colour of polished mahegany careful drying completes 
the process which results in the beans larrying and keep¬ 
ing better on account of the protective covering formed 

Tiif Cosmo Melvill herbarium now the property of 
Owens College M inchester is estimatid bv the donor to 
contain live thousind genera cr two thirds of the total 
nu liber recorded in the Genera Plantarum exclusive of 
Ihers since instituted and the phanerogams alone amount 
to j6ooo different species 1 rom a geographical point cf 
VI nearly every country ippe irs to have furnished a que la 
Amc ng the more important colie tions mention should 
be made cf Sir Joseph Hooker and Dr Ihomson s Indian 
plants Dr Henry s C hinese collections Mr C G Pringle s 
Mexican planis and the specimens collected by Dr Nuttall 
in North America 

liiB Deutsche Seewarte has added another to its many 
useful publications Tabtllaritrh I 11 ben hie a collec 
lion of tabular reports cf the mete rological logs received 
during Ihe tear 1903 from observers cn sh ps It has several 
times been suggested th it observations made at sea should 
I e published in a tabular form siniilarlv to those made at 
land statnns the late Adiiiiril Makaioff wis the last to 
uige the importance of doing so but the question of expense 
has alwiys stood in the wiy Ihe work in question does 
not attempt such a regular tabulation of observations but 
gives a useful summary f s line of the principal phenomena 
recorded on each voyage e g Ihe liiinis of the tride winds 
ind monsoons the force of w nd the strrms experienced 
and the behaviour of the barometer during their occurrence 
noteworthy currents sudden changes of sea temperature 
&c Path report ilso gives the length and nature of 
the voyage so that any person interested in the meteorology 
of any particular part of th o me in determine approxi 
mately the amount of mater als available It is proposed 
tr ssu t smi I ir VII in c fc r e 1 h ve ir 

Dr H Hfrcismi president of the International Aero 
naiili al C >m nitlcc his onlrilutcd ti Reilragr cur Phystk 
der freten Atmoiphirc an ntc resting a lount of his kite 
observations on the I ike of Lenstame The ascents were 
first made in the ye 11 icjcxi ind subsequently in the years 
ijM and ijoj on b th re isicns w th the assistance of 
Count Zeppelin who 1 nl his moterboat for the purpose 
It IS understood that sue h observations are somewhat difficult 
at an inland stat on as the wind velocity necessiry fir 
raising the kite (abcut 8 metres per second or 18 miles 
jier hour) is not always iv ill ible witheut the artificial wind 
produced bv the mi t n of a loil Dr llergi sell s experi 
ments clearly show th it frequently invi rs ns of tempera¬ 
ture and humidity o ur at lertaiii levels whi h ire not 
exhibited by observations made on incuntiin | iks and the 
opinion IS expressed both bv Prof Masc art (president of the 
International Meteorclogi il C amin ttee) in 11 v hi nsilf that 
however useful in yarn us w ivs rbservatinns on mountain 
Stations have not led to the results that wen expected from 
them lie is of cpiniin that if any mpr ve 1 ent is to be 
made in what he term’s the present si ignant ondition of 
meteorological scienie it will be by Ihe investigation of the 
upper strila of free an rillcr than by piling up obsetv- 
ations made ut ordiniry nicteorologir il stitirns^m other 
words by making meteorology a study of the physics of the 
atmosphere 

In a communication to the Institution of Mechanical 
Fngmeers Mr R M Neilson discusses the possibilities 
of gas turbmes from a scientific standpoint a region of 
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■tudy to which up to the prevnt little lystematic attention 
has been given The author considers that the « ire (eir 
different cycles which could be applieo with advtntage to 
t gas turbine giving rfticicncies of from o 25 to o <(4 and 
two of them admitting of several different cases The 
necessity of keeping the tenperalure of th« Hades of the 
turbine down to about 700° C to a eertain extent limits 
the efliiiency but ss the author points out a decrease m 
the tempenlure of the sriirce in a Carnots cycle affects 
the elluiency less thin an increise in the temperitare of 
the refrigerator of the same aim unt 

Uf have leccivid from the Stanley 1 lectric Manufactur 
ing Co of Pittsfield Mass in inlereiiting wall map show 
mg the long distance pots 11 transmission lines in Cali 
forma there are six power he uses situated on the western 
slopes of Surra Nevada from which power is transmitted 
ilcctrieally to San brancisco and Ihi surrounding district 
I he longest transmission is frim the De Sibla power house 
to Sansiuhto which is to the north 1 f San 1 rancisco on the 
opposite s de of the (> Iden li ite the length of this line is 
2J2 miles More than m o o h p is being supplied to San 
hiancisto itself from thi electric power house which is 
147 miUs aw iv \n addi lonil power house is prcposrd 
and also sesrril additii nal lines 

Ar a recent meet ng of (he I iraday Societj an ng other 
papers was one bv Miss U Pool on 1 suggested new scurce 
of aluminium Ihis consists of the v ist depcsits of latcrite 
which occur in sivei il parts of India these latentes ore 
closely analogous to biuxite from which nlummium is at 
present manufuluicd The paper gives inihses cf severcl 
of the latentes in different districts and the author con 
cludis that this raw material on cccount of its purity 
reidv uiessihihlv and asscxiaticn with flowing water 
should be ilmost an idc il source c f iluminium Mr W M 
Momson in the discussion questioned whether it was piob 
il le that the Indian latentes would be used in this country 
IS the supply of bauxite near it hand wis plentiful theugh 
It was not unlikely that it some future date the) might be 
w irked in situ 

Wf have rececid from Messrs Christy and Co cf Old 
Swan lane I iwcr Ihnmc^ Street I C i few samples of 
the scleral varieties of I5r Schleussner s dry iilatcs and have 
found them to \ indicate practically the commendations 
bestowed upon them by manv ( ontinental men c f scien e in 
eluding several well known astronomers Ihe ordinary 
plates ere character sed by their greit sensiticeness ind the 
evenness of their emulsion The special rapid plates 
intended chiefly fir stellar photography and general scien 
title work wcie feund ex client es(eciall) n stellar work 
even faint stars giving fairl) dense trails when the plates 
wore exposed m a stationary camera The results in this 
direction especially arc enhanced by the very smooth gram 
of the linished negative On testing the orthochromatic 
pi lies m terrestrial and stellar spectroscopic work they 
were found to be extremely sensitive and with reiitively 
short exposures gave spectra exirncting well up into the 
xringo with only a short break on the less refrangible 
side of the 1 line The Viridin are especially 
sensitive in the green with reduced sensitiveness in the blue 
and violet and should be found verv useful in landscape 
work where the use of a screen is inconvenient or likely 
to lengthen the exposure unduly All the plates were easy 
to develop with normal pyro soda and gave excellent fine 
grained n gitivei free from any trace of fog Messrs 
Chntty are the sole agents for these plates in Oreat Britain 
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No 9 of vol cvl of the Bulletm de la SoctiU i Fnecurage- 
tnent contains several papers of metallurgical interest 
M H If Chatelier describes a photographic method of 
recording the temperature of piects of steel at every instant 
during the ripid cooling which icrompanies hardening and 
investigates the law of this icoling in the rase of the 
nmmoner baths such as water oil and mercurv which are 
employed in industry Contrary to the usu illy accepted 
view the rate of cooling by means of mertairy it much 
smaller than that due to water the specific heat of the 
quenching material and not its thermal conductivity is 
obvicuslv the pr mipil factor to be considered in such coses 
Ihe ccmling by oil is relatively very slow owing to its low 
spent c heat and to its viscosity which prevents loss of 
heat bv convection M I (tuillet describes in the same 
pu-t the properties of tin and titanium steels and M P 
Mchler discusses the reversible actions occutnng in the 
blast furii ice 

Wb have rcoe ved a copy of the British Standard Spetifi 
cation and Sections f r bull Headed Railway Rads issued 
bv the 1 ngincci ing Standards Committee It has been re 
s Ived that Ihe steel used in these rails shall be of the best 
quality the const tuents conforming to the following 
limits carl n from o35 to o ; per cent manganese from 
o 7 to I o per rent silicon not to exceed o 1 per cent phOB> 
phirus [ler cent and sulphur o08 per cent The 

ninufatturcr shill mike and furnish to the purchaser a 
ciibon dcterminition cf each c iit and a icmplete chemical 
analysis representing the iverige of the oihir elements 
pirsent shill be given ftr each r lling A table of the 
general dimensions of thi B S nils is given with illus 
trative sections I or straight lines the committee recoin 
mends the adoption of the following is the normal lengths 
cf the rails namely 30 feet 36 fed 43 feet and bo feet 
Ihe tensile strength must n t be liss thin 38 tons per 
square inch nor more th cn 43 Ions (lei squ in inch and i 
4 feet lenglh of rail shall respond satisf ictorily to the blows 
cf a filling weight of 2241 U Ihe mspecticn and testing 
of the nils by the puiihiser di ring th course of then 
manufacture vre suitably provid d for 

Am interesting paper Iv Mr I (.1! hrist on the ele iro 
hsis of acid soluti ns of aniline ippears in the N ivembei 
number of the / urnol <f Physical ( licmutry On electro 
Ivsing a hydrochloric and solution mil ne black is formed 
the depolarising effect amcunting to about 03 veil Sub 
stituted chlor inilines are not formed to an) appreCi tbie ex 
tent Electrnl}ss of a h)drobromir acid sclution which 
his a considerably smaller decomposition voltage leads on 
the other h ind to brnmanilines and no iniline black is 
produced 

liiK Proceedings of the Koval Dublin Society (vtl x 
No 23) contain a report by Dr I ] MilAeenev m the 
cases of carbon monoxide asph)xi iticn which have ociurrecl 
in Dublin snee the idditi n of carburetted water gas to 
Ihi ordinary coil gis It appears that from 1880 to 1900, 
before the addition cf ctrburetted water gas was practised 
there wis no recorded case of deith from cxial gai poison 
mg whilst during the four years that have elapsed sinr* 
the addition was made there heve been ten cases with 
seven deaths due to that cause 

IM a paper published in the Manchester Memoirs (vol 
xlix 1904) Mr W Ihomson describes experiments which 
show that arsenic 11 rapidly eliminated from the system by 
kidney secretion After the administration of one fiftieth 
of a gram of arsenious oxide about 16 per tent was found 
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to be eliminated In this way within twenty four houre 
The amount of arsenic in the secretions of people in towns 
where large metallurgical operations are earned on u found 
in some cases to be as high as one thirtieth of a grain per 
gfallon 

A BEtoND edition of Prof HantrKh s Crundriss der 
Stereochemie has just been published by J A Barth in 
Leipzig The rapid advances which have t then plate in this 
branch of chemistry during the last ten vears have rendered 
considerable additions necessary Sections are now included 
dealing with the stereoihemistry of diazo compounds and 
simplex inorganic bodies and with the molecular asym 
snetry of nitrogen suljdiur selenium and tin compounds 
The connection between configuration and biological 
activity the reciprocal transformation of optical antipodes 
and the phenomenon of stenc hindrance are also treated in 
the new edition which should be welcomed by all classes 
of chemists 

A 1111RD edition of the Llements of the Mithem itical 
Theory of Fhctricity and Mignetism ’ by Prof J J 
Thomson F R S has been published by the Cambridge 
Untversrty Press \ new chapter on the properties <f 
snowing electrified bodies has been added and other minor 
changes hove been made 

Mkssbs Bbll and Sons have published separately under 
the title 1 samples in Algebra a selection of the ex 
amples m the reiently published Flenientarv Algebri 
by Messrs W M Balter and A A Bourne The price is 
3* and the new volume may also be had in two parts at 
9f each 

Tiia yearly volume for 1904 of the Reliquary and Ittut 
Uated Archaiologut has now been published The four 
separate issues which hace been referred to from time to 
time in these columns together form a handsome volume 
borne irtirles m the volume will appeal to students of science 
who ore not archnologists Among these may be mentioned 
a well illustrated article bv Mr W If Legge About 
Alman ics and Mr F \V Calpin s Notes on a Roman 
Hydraulus ^ 

In order to meet the requirements of the new syllabus in 
chemistry of the matriculation examin ction of the University 
of London Dr G II Bailcv has taken advantage of the 
demand for a second edition rf his book on chemistry to re 
write and enlarge it In its present form Ibe New 
Matriculation Chemistry contains evervthing that a 
candidate at the matriculation examination is likely to re 
squire An introductory course of experimental work has 
been inserted in addition to other new matter The volume I 
IS published bv Mr W B Clive and edited by Dr Willi cm 
Bnggs 

OUR ASTRONOMICAL COLUMN 

Fncke s Couxt (1904 b) —On a photograph obtemed on 
October a8 with two hours exposure using the Bruce tele j 
scope Prof Max Wolf discovered a faint image of Fncke s 
comet the apparent position (r wbteh it’8d yh 13m 48s ' 
fKonigituhl H r) was 

a-ayh 37m 5141s 3 = + a6" 0 38'o 

A faint tad extending in a northerly direction was 
suspected 

On the same night Prof Millosecnch at Rome was able 
to And the comet with the qc) cm equatorial of the Roman 
College Observatory Ihe object was extremely faint and 
had the fotlowing position at 6h 30m (October a8 Rome 
MT) a-aih 37m 48s 3-4-ah® i 4 

Prof F Hartwig also observed the comet visually using 
the larjfe refractor of the B imberg Observatory at 
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9h i8m us (Bamberg M T ) on October 30 and deter¬ 
mined the following as its position — 

a(app)=>a3h a8m i ois 3 (app )- + a5“ 33 35'i 
The comet was very diffuse with a faint untral condensa 
tion and a diameter of more than 10 {UlroiDmtschi. 
Nathttchlen No 3977) 

Obsrrvaiions or Pkrspids —The results of a large 
number of independent observations of the Pcrseid shower 
of last August together with a detailed exposition by M 
Chrdticn of the process by which the positions of meteor 
radiants may be determine fioni the observed data by the 
methxl of least squares are published in the November 
number of the Bulletin dc la bocM asironomique de> 

Among other results those obtained by M Perrotin at 
Nice ind by M C A Quignon at Mens are given The 
former have already been summarised in these columns the 
latter are as follows — 

During a total watch of yh 15m between August 7 
and 13 M Quignon observed 1 ip meteors chiefly Perseids 
end determined the position K A =44° dec => + 49” as 
the mean radiant point of the shower Ihe maximum dis 
play took place between 3ah 40m and aqh torn on 
August II when 3t meteors or 43 per hour were seen 
Hint.His OF Mbteors —In a letter to the November 
nuiiibei of the Obsirvatory Mr Denning publishes some 
data regarding the observed heights of the appearances and 
dtsappeirances of several different classes of meteors 
He slates that generally speaking the swift meteors 
become visible at ( greater height th in the slower ones and 
do not approach so ncir to the eirth s surface before dis 
appearing thus for the Leonids and Perseids both of 
which are characterised by their comparative swiftness it 
has been determined that the former are generally more 
lofty than the latter the avenge heights being as follows — 
Hrishtst Hsightat No of 

bogmaiBC eidwg natoots 

Leonids 84 miles 56 miles 35 

Perseids 80 „ S4 •« 40 

On the other hand the mean heights of the very slow 
meteors appear to average about 65 miles at the beginning 
to 38 miles at the end of their appearance These how 
ever apjiear to form two distinct classes —(1) those having 
very low radiants extending from 64 miles to 48 miles 
and (3) those having fairly nigh radiants extending fiom 
66 miles to 38 miles 

The swiftest meteors apparently become visible when 
nearly 30 miles higher than the very slow meteors whilst 
those of the latter which have high radiants come 30 miles 
nearer the earth than those having very low radiants 
Seven Quidrantids and four Lyrids gave mean heights 
of 67 miles to 53 miles and 84 miles to 50 miles respectively 
Tire Pfiorcx-RAPHic Spbcirum of Juiitpr— Using the 
large refractor of the Meudon Observatory in conjunction 
with 1 spectrograph containing oqe 60° prism and having 
a focal length of 393 mm Mjgfl Millochau obtained a 
number of photographs of*the M^iim of Jupiter during 
December and Januarj jfp 

A study of the resulting spectra which wore obt lined on 
I umiire panchromatii plates and extmd from F to C 
showed a number of binds at AA. 618 607 600 578 and 
414 which are apparently the same as those observed by 
Keeler in the specrnim of Uranus It further disclosed the 
ft ts that the water vapour and a bands were greatlv 
stiengtl sned ig the planetary spectrum and that all th( 
bands were relatively more intense m that part which was 
prvduced by the light from the south equatorial band of the 
planet s app irent disc 

Ihe appearance of the band at A bi8 which has been 
previously observed in the spectra of the superior planeta, 
ind of several new faint bands in the Jovian spcn-tnim 
indicates the existence of a gas in the atmospheres of Ihe 
outer planets which does not exist at all or only in much 
feebler proportions in the atmospheres of the inferior 
planets 

M Millochau intends to prosecute this research further 
at the hfont Blanc Observatory where the clearer ahno 
sphere should permit of better results being obta ned 
(Builttin di la SociH^ asironomique dt. branee November) 
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i>ClENCl AND THE 'i 7 A 7 J ' 

T HAVL lonjf h«Id that there li a certain claes of wort 
performed by Inititutionk which ihould undoubtedly be 
carried on by eume department of the hlate specially de 
voted to such work 

The work to whuh t refer is surh as is not suitable or 
to be expected from societies or individuaU It is work 
which IS continuous snd must expand in the dux of time 
which is rerognisid by the public as useful which Is not 
and cannot be remunerat ve which ret|uirra a staff larger 
than IS required by the ordinary demands of a society and 
cannot be diopped without serious detriment to the 
public 

When there is some pressing need fiovernment does 
administer bi inches of a depirtment wliih his to cany 
out scientific investigation thus the medical bruich of 
the I teal Covernment Board has been laboiiously and 
gradually built up It is far otherwibe however with that 
scientific work which has no department specially interested 
in or needing it though it is fur the public weal as the 
State depirtments only exist for ministering to that weal 
it appears that sime department should be created or en 
larged to tike charge of such work I his view which I have 
long held has been more than confirmed by the evidence 
given before a recent committee which the Treasury 
oractically appointed to c insider the present pos tion of the 
Meteorological Office but limiting the recommendation to 
be made so far cs the grant made to it is concerned 

Meteorological science has been greatly retarded in Great 
Britain by wmt of funds Perhaps the latest example 
occurred in ii)oa when there was a proposal tc obtain further 
information about atmospheric currents and conditions by 
the use of balloon and kite observations an international 
scheme of work being ccntemplated I he small sum of 
Sool a yeir would have been necessary to carrv out this 
research but the Royal Society was obliged on behalf of 
the Meteorological Oflice to reply that they had no (unde 
a reply which it would have been difficult to make had the 
Meteorological Office been part of a Government depart 
ment 1 et us look ccross the water at our American cousins 
and sc>e how they regird the science of neleorotugy and 
whether or not it is important enough to attach it to the 
State According to evidence given to the committee the 
Weather Bureau in America corresponding to our Meteor 
niogical Office and forming part of the Department of Agri 
c ulture was spending 33 1 ooof a year on the same work is 
that of the Meteorologiial Committee whose funds at the 
maximum were confined to 15 300! (n Germany where 
very large sums are spent on the occmic part of meteor 
ology it IS -1 part of the Navy Depxrtnient We with our 
splendid mvy and mercantile marine surety ought to see 
that this pert of nuleurology is is well nred for as it is 
in Germany and thit there is no lack of funds Ihe 
evidence given before the committee showed that without 
the help of the hydrogrxphic brinch of the Navy the work 
could not hxve been carried on with anything like success 
1 am not intending f^pnter into 1 discussion of meteor 
ological science but IFlibs been pointed out that if fore 
casts are any good (ai||^ have it on record that from 
68 per rent to 75 per Tint of them are successful) they 
ought to be nude as gc od as posmble Ihere is no doubt 
that kite and balloon observations and the use of wireless 
telegraphy in mid ocean would give a still higher per 
rentage of successful forecasts But the additions must 
remain in abeyance owing to the money limit which has 
been fixed at the same standard for so many ye irs 

Again we And th it a very large item of expenditure by 
the Mcteorologi al Office is the cost of telegrams It has 
to pay the same price for the use of the Post OBice tele 
graphs as any private individual whereas every Govern 
ment office has the free use of the wires and hia not to 
cMsider whether a telegram runs to ij or 130 words or 
xwether It sends i or 100 The mam object of the Meteor 
ological Oflite is to assist the public and this is the same 
as that of Government departments yet the one is hampered 
by the cost of publishing information (which to be of the 
’ Abndfsd fr m the insns inl sddrtss cUhvwsd ac tbs Soc scy of Arts 
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greatest use must be transmitted at once) whilst the other 
IS not The view of the committee whuh sat was strongly 
that this disability ought to be removed so that wide pul^ 
licity to weather reports esperially in harvest time should 
be given I molly the committee almost unanimously re 
ported in favour of the office being attached to some Govern 
ment department and proposed that this should be the Board 
of Agriculture a department which at present is not over 
weignted 

I must remind you that our great Indian dependency 
has been more alive to the question of meteorology than we 
have at home but I trust th it baekward as we are we 
may before long attain that excellence of administration 
wh ch the Indiai Mcleorolugical Department has exhibited 
under Its pieseni and p ist able admimstr itors 

What the Govern iient intends to do with the committee s 
report I do net know Judging from previous history there 
seems to be 1 dread at the Ireisurv of any of the present 
depirtments hiving more to do with science than is abso¬ 
lutely forced upon then Perhaps this is natural The 
I ly oflui il mil d has with so ne few exceptions never fully 
gresped the importance of orderly and continued scientific 
investigilicn in order tc in lease national prosperity It 
recognises this in a way ftr the need is continually brought 
into pr >mi lence by the. Press but to it the easiest plan is to 
lease all surh invcstigition to societies In Great Britain 
It has never been realised that to foster such work is a 
duty of the nation We have ignored the very patent fact 
that in flee Amir ca and in other countries the necessity of 
annexing to the State all ulilitirian research (when such 
research is arried out with the definite object of public 
usefulness) is fully re ognised I am not proposing for an 
inst int that the work wh ch is c iriied out by individuals 
or sccieties should be 1 urtailed but there are questions which 
are too large too expansive and beanng too much on the 
public wed which should be dealt with in Great Britain as 
they ore in (say) Anierca 

I have only so for refeired to the Meteorological Com 
mittee but at all events there is another institution the 
National Physical Laboratory which should come into the 
seme category of quasi public departments 

The Government has given the \ itioml Physical I abor 
itory buildings and a sum of 10 octal to make the additions 
to them which were absolutely ne tssiiy to commence with 
It granted 4000I a yeai fer four viars anil afforded assist 
ancf to it through the Office of Works 1 he tc rm of years 
for which the grmt wis mode runs out in March next and 
Its Tinancial pc sit on has to be reviewed by the St ite through 
the I rensurv Its oxistentr nnd drvelupment has become 
a ne essity thrcu{,h the excellent vc rk that it has already 
done But there is work of first class import enre to the 
public which the Hberatory has been fer iM to refuse owing 
ta lack of funds Standardising is net i luxury in the pre 
sent day ind Kngland has suffered much in iix trade owing 
to the want of it 

Ihe taWe on p gi will show the aimunts granted by the 
different States m regird to these laboratories 

Here we have a direct comparison of grants and turn out 
of work Great Britain I think I may say has no reason 
to be ashamed of the work though it has of the grants 
In connection with the results given in the table I may 
point out that Prance and the United States started their 
institutions after the inauguritinn of our own laboratory 

1 he idea of making any such institution a State institu 
tion It may be supposed was never entertained by the 
(lovernment such a notion being fore gn to existing pre 
c^ent The precedent- bad precedent too—had to govwn 
the situation We have only to look across the Atlantic 
to see how our Anglo Saxon cousins treat such matters 
There institutions such as I have here described are part 
and p^cel of a State department and have a handsome 
'T'’'’ f''Ovrrnment of the 
United States rwognised the public need and ao did 
I onj^TM^ With the result that the public need ii catered 
for by a public department as it should be 

In regard to the National Physical Laboratory it is no 
secret that at the present moment it is hampered by want 
erf funds for^uipment and staff Its refusal of weik hM 
'^•'iih It issued 

showed that Its expenditure had been larger than ito income 
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of 9000I., on looonM which ti darived from o variety of 
MuroafTraatury eT«nt, 4000!.; Gaaalot Fund, 400I. 
(about); from Mataorologieal Committee, aool.; feea, Ac., 
4aooi. (about). In addition to thie there haa been laoof 
in donadona. 

Whether the laboratory can become aelf-iupporting la a 
nuUter of doubt to my mind. Even if it ahould be ao, that 
ia no reaaon for taking it away from State control, which 
alwayi glvet an Impreu to decialons, and it if a pledge that 
gain it not iti only object. Certainly it would never arrive 
at Ae propordont that the huge, more than self-nipporting 
department, the Pott Office, hat arrived at. The example 
of Germany, where the State takei the feea, and tupportt 
the inttitution, it worth following. 


THE BEN BULBES DISTRICT. 

'T'HE region lying north of Slim, which waa vltited by 
^ a large party of naturaliata latt July on the occation 
of the fourth triennial conference of the Naturalittt' Field 
Clubt of Ireland, it one of much beauty and intereat. In 
itk general araect it recalli the beat featurea of the Yoric- 
khire Carboniferous Limestone area, its setting, with the 
great limestone plain of Ireland stretching away on one 
hand, and the Atlantic Ocean on another, adds a dignity 
and impresaivenesa to this group of cliff-rimmcd, flat-topped 
hills which might not be bestowed by their height alone, 
though they are of no mean elevation (Truskmorr, the 
highest point, rises to 2113 feet). The Ben Bulben range, 
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I might refer to researches in tolar physics also, whkh 
are carried out in the Iron shanties at S^th Kensington, 
'ludar the control of the Board of Education. The sum of 
yool. is allotted as a grant in aid for the work that is carried 
out there, and some of (he staff are borne on the estimates; 
but if, ab is to be believed, some of the tremendous problems 
of the causes of famine and plenty are dependent on the 
solar phenomena, then this work should be enlarged and 
encouraged. T he expenditure of ten times the sum In one 
year may enable millions of pounds and lives to be saved 
which may be lost from the scant supply of needful means. 
It is true that the Solar Physics Observatory ia under the 
Board of Eduiation, but if its history were written, I doubt 
not that it would be found that from its very first Inception 
(due to tha repeated recommendation of a host of scientific 
men who foresaw something of what might be expected 
from it) the State wanted none of it. It may be said that 
if the Mpteorologii.al Office and the National Physical 
Laboratory were attached to a Government department, 
they might be starved in the same way. I do not believe it 
poskible that suth would be the rase, for these two are of 
ostensible use to (he ordinary publii, and appeal to that 
most sagacious and popular ^rson the man in the street, 
in a way that sular physics does not. The last deals with 
problems whiih are for future use, but it is intimately, most 
intimately, lonnected with meteorology If the Meteor¬ 
ological Offiie betomes attached, as it rventuallv must be, 
to a Government department, the Solar Physics Observatory 
and staff should be attai hed to the same clrpartment. 

If the Government will retognise the two institutions as 
doing essentially public servlie, and ask for the notekbary 
funds, I believe Parliament would vote the supplies in the 
same ungrudging manner that'Oongress has done, as they 
would look upon them os a paying investment. Parliament 
realises most frequently before Government does the im¬ 
portance of any public work T he most happy solution of 
tha problem would be (i) to have some department of State 
to which these and other kindred scientifir institutions should 
be attached, (2) to have a scientific advisory board , (3) to 
distinguibh dearly lietween grants for research, equipment, 
and material, and those for staff. 
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which derives its name from that of one of its spurt which 
projects boldly towards the Atlantic, represents the wreck 
of the Upper Limestone of this dibtnit The fertile un¬ 
dulating low grounds all around are oirupied by a lower 
and more argillaceous series, through which one of the old 
Caledonian folds of Ireland projects as a knobby ridge, its 
rugged outlines forming a charming contrast with the green 
and grey tabular forms of the limestone. The Upper 
Limestone, 700 feet or 800 feet thick, massive and strongly 
jointed vertically, rests on the lower series as a cliff-bound 
plateau, intersected by several grand glens, which are cut 
through the limestone deep into the less resisting rocks 
underneath. The mural precipices are the result of the 
characteristic weathering of the massive limestones. Below 
them, where not obscured by talus, the Middle I-imestones 
and ^alcs fall away in steep concave sli^s Into the plsun. 
The exquisite valleys of Glencar and Glenade cut right 
through the plateau, the first In an east and west direction, 
the other north and south. Each is from one to two miles 
wide from cliff-top to iliff-top, and about a thousand feet 
deep (Fig 1). The floors of these valleys are undulating, 
and the scenery is much enhanced by the fact that each 
embosoms a lake at the point where the cliff scenery reaches 
Its best. 

On some parts of the plateau-edge denudation has been 
more severe, os In the beautiful wedge of Ben Whiskin 
(1666 feet), the weetem side of which dispUis a character¬ 
istic jirecipitous front, while the eastern side has been worn 
down to a uniform steep slope which drops into Glrniff. 

The uniformity of the post-Caiboniferous uplift is shown 
by the almost absolute horirontality of the beds of lime¬ 
stone throughout the region. The surfair of the plateau, 
while retaining in a general wav this hnruontalitv. is seen 
on a nearer approach to be undulating, a feature chieflv 
due to the fact that patches of the Yor^ale sandstone stl^' 
remain here and there isolated on the kuiface of the lli^e^ 
stone The whole plateau, liinektone as well as BBndit|kne, 
has in general a thick covering of peat T 

To the botanist the Ren Rulben range Is well known ns 
the only British habitat of Arenarta etltala, a species with 
a high northern and alpine distribution, which is locallv 
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abundant on thaae hitU This plant strikei the key note of 
the flora of the diatrict whiih is essentially northern and 
alpine in its characters Adjoining on the south m Mayo 
the Lusitanian heaths hrira medtterranea and Dabeocta 
toUfoha and other plants futiv represent the remarkable 
southern Bora which (haracterises the western sea board 
of Irelond and i few miles on the northern side the same 
features are repetted in Donegal in the ocrurnnre of 
Saxtfraga umbras i tuphorhi luberna and Trtchomanes 
rodteans But in the Sligo flora the loulhern element is 
absent saving the oKiirremt of idtanlum CapiUus Teneru 
which may be found growing nt sea levtl in company with 
Drabo tneana ind Sisi/raj^a oi aid t 
As It is with the plants so w th the animals ihe 
characteristic sc uthorn f rms < f western Irtl ind ire scar «h 
represented while northern inimils ire conspicuous The 
1 leld C liib enlomologists fc und / ilophih lorealii lilrrillv lo 
fcwnrm on the shorts of 1 nigh (j II which is onlv i lew 
feet above sea level \ iiil/i hreitcatida nn Apteron new 


fined to the erosion taking place on the Yorkshire OMUI 
between Bridlington and bpum and the works that kavo 
been carried out in constructing promenades sea walla, and 
groynes at BritUington 

I here is no novelty in the descriptive parte of these papers 
It It a well known and recognised fact that on certam ports 
of the eoast of this coiintiy considerable loss of land is 
taking place by the eiosion of the sea Ihe subject occupied 
the nttention of the geological section of the British 
\ssotiation in 1883 when a committee was appointed to 
investigate the subject of coast erosion and reports of 
r \perts having local knowledge were obtained from all part* 
of the cocst and printed in the reports issued from time to 
t me the list whi h was confined to recent evidencg 
c btained ti chr mist guards being published in the 
repc rt of the meeting held it Southport m 1903 We hate 
cursehes deilt with the subjeert in articliK in Nati as in 
1 ur number for June iScjq and on sei coast and destruction 
in Vugust 11)00 Ihe destruction of the Holderness 



to the British Isles whi li iccoinpanied it h le is likewise 
northern and other insi n es might be cjuited Vinong 
other results of the lull Club vis t (which are fully de 
scribed in the September number of the Irish \aturahst) 
may be mentlontd the discovery <f thiee witir mites cm 
of which byliis bicariwta is new to s icncc md the iwc 
others II w to Bnliin 


CO IS J J hOS/ON AND I h 01 LCnOi\ 
•THO pipers on this subject wen n ently read it the. 

I istitutic n of < ivil r ngmeers ne b) Mr \ I 
tarty in coist erosion and Ihe other by Mr t R 
Mlgthews the borough engineer of Bridlington on the 
estjsion of the llolderncss const of Yorkshire 
The lirst piper deils generally with the whole ccist of 
Lngland ind bruflv enumerates the silient geologicil 
feiturcs of the const line and points out their connection 
with tte relative rctes cf erosion Ihe second paper is cem 
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coast and the protective works put up to stop the erosion 
It Hornsci Withernsea and Spurn were dealt with in 1 
piper by Mr I’lckwell on the encroachments of the sea 
from Spurn Point to h I iiiiborough Head printed in the 
Wmiife* of Pfociediiigs of the Institution of Civil Engineers 

Ihe whole subject both is descriptive of the coast of 
I nglnnd the losses that have taken place and the works 
that have been cirried out to prevent eroiitn is ilso very 
fuliv dealt with m the work on Ihe Sea Coast pub 
I shed by Messrs I ongmins in 1901 
^ Mr Mitthews in his pnpir makes a statement that has 
frequently been made before but for which there does not 
ippear to be any warrint to the effect that the material 
eroded from the Holderness coast is carried into the estuary 
of the Humber This subject was very fully dealt with in 
a paper read at the British Assoc ution at Glasgow in 1901 
on the source of warp in the Humber in which it was con 
clusively shown that it is physically impossible for this 
material to be carried into the Humber and that as a 
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awttar of fact no warp it earned into the river from the 
•ea, but that the warp in auipeniion la derived entirely from 
the solid matter brought down by the varioui tributaries 
of the nver The paper describee this matter os oscillating 
backwards and forwards with the tides in n sone conbned 
to the lower reaches of the Ouse and the Trent uciept that 
when heavy fresheU are running it extends into the Humber I 
and u then partly carried out to sea Ihis peculiar action 
IS made use of to improve the value of the land adjacent to I 
the rivers by the process of warping ’ Any solid matter | 
brought into the Humber on the flood tide consists entirely | 
of clean sand and has no relation to the waste of the Holder j 


suggestion of Mr Carey that the matter should be tsken 
up by Parliament and that a bexly of conimiasiuners should 
be created with the special function of dealing with the 
foreshores of England and Wales He pioposes that the 
coast should be divided into districts placed under com 
missioners each having in engineer to act as coast warden 
with power to deal with the material on the beirh and the 
general control and management of all foreshore lands the 
costs incurred by this commission to be divided between 
the 1 reasury the local authorities and the landowners 

Mr Matthews conhnrs his ideis of (i< vemment inter 
ference to the coast of Yorkshire and suggests that this 
ought to be proteitid against the inn ids of the set by the 
Government quoting as a precedent for this that the Board 
of Trade protects the Spurn I’eninsuli He loses sight 
however of the fact that this is done fur the protection of 
the lighthouses which stand on the peninsula and for the 
preservation of the entrance to the Humber Mr Matthews 
gives an estimite for protecting this reach of coast by set 
walls and groynes and shows as has been done by others 
on previous oci asions that the value of the 1 ind swallowed 
up by the sea within i rcasonible penod would not amount 
to one third of the first cost of the protective works apart 
from their maintenance 

It will be remembered that recently owing to the great ih 
struction of sea protective works thit ociurrtd it 1 owistoft 
and Southwold the representatives of the sei toast towns 
on the east of England held a conference at Norwich and 
appointed delegates to interview the Prime Minister 
ind the officials of the Crovernment departments more pir 
ticularly concerned in this matter urging that the pre 
servation of the coast and the sea defence works ought to 
be a national charge So far however they do not ippear 
to have justified their claims for such aid It has been 
pointed out that most of these towns have gradually 
emerged from more fishing villages into sea side resorts and 
have erected promen ides ind other similar works for the 
purpose of making their places popular and have by this 
means increased the value of the land in the neighbourhood 
from a mere agricultural price to that of building land very 
greatly to the profit of the owners of such land It appears 
therefore manifestly unfair to ask the owners of the igri 
cultural land at the back whose rents have already been 
greatly depleted by the f ill in value of agricultural produce 
during the last few years to contribute towards works for 
the improvement of their neighbours land on the coast 
which they would have to do if these works were made a 
charge on the nationil revenue and it would be equally 
unjust to levy contributiuns on inland towns which have 
borne the costs of large improvements for sanitary and 
health purposes out of their own rates 

Mr Carey describes in his pajier the evolution of a 
seisido village subject to intermittent inundation into a 
watering place in front of which the local authority charged 
with the works nut only encloses within the sea wall nearly 
the whole of the shingle beach which afforded a naturil 
protection to the shore but aIto>by groynes trips the whole 
of the travelling shingle with disastrous results to the 
owner of the land to leeward It may also be pointed out 
as stated in the Bntish Association report for 189s that 
many of the disasters that occur to the sea walls and 
promenades of these sea side towns are due to defective 
engineering and a complete disregard of the laws of 
nature 

It is obvious that it would be very desirable to set up 
some better control over the works now carried on along 
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the sea shore either by increasing the powers of the Board 
of Trade or by the appointment of a special commission as 
suggested by the author of the paper The great diflSculty 
I will be in dealing with the nghts of the persons claiming the 
ownership of the besch material which in manv coses Is 
sold and removed In very large quantities for concrete 
making road repairs or other jMcrixises I he Board of 
I rode occasionally on being appli^ to intervenes and 
issues notices prohibiting the removal of sand and shingle 
but Its power to do so is not so well dehned as it ought to 
be and the whole subject requires investigation ind legis 
lative action for regulating and controlling works carried 
out on the sea shore and thi nmrval of beach inatencl 
but the preservation of the pn petty of landowners ind urban 
aiith titles out c f funds provided from the national exchequer 
would be entirely contriiy to the methods of administration 
hitherto pursued in this lountrv 


IHk SOltMBrR MriFOR'i Ok 1904 
'PHOUGH there was no prospect of a brilliant display 
^ this year there seemed the probability of 1 jirctty con 
spicuous showei In 1838-five years after the great 
nil teor stc rm of 1833—Mr Woods of London reported in 
Ih fimts Ihit on the night of November is between 
i5h a^m and i5h 55m nothing could cxreed the 

gnndeur of the heavens Meteors ful liki a shower of 
bombshells in a bombardment and in such ripid succession 
s to defy every attempt to watch their particular directions 
cr to iscertam their numbers Mr Wocxls estimated 
that he saw 400 or s<x> meteors during the half hour 
mentioned 

In 187a also about five years after the brilliant displays 
in i8<j6 i 8(>7 and 1868 the Leonids returned pretty 

abundcntly for on November 13 lah to i8h several 
observers at Matera Italv counted 638 meteors and the 
display was regarded as having been much brighter thin 

UbUll 

In these circumstances it was expecud that the return 
of 1904 would be deserving of careful ul servation and so 
It hat proved though the shower was perh ips not quite so 
rich as expected Ihe eirth however probably passed 
through the denser part of the stream at about Greenwich 
noon on November 14 and thus it must h ivc escaped observ 
ition in Ingland Reports from American stations are 
iwiited with interest In this country fogs were very pre 
valent at the important time and at some places apjicar to 
have obliterated the phenomenon 

At Bristol during the night of November 13 there were 
very few meteors ^sible with only occasional I eonids but 
the stars were dim in the fog 
On November 14 the conditions were more favourable 
Between I3h 30m and ish 45m about 44 meteors were 
seen (including 33 Leonids) by the wnter during a watth 
extending over i^h of the period named It was considered 
that Leonids were appearing at the horary rate of 35 for 
one observer After i6h increasing fog interfered with 
observation Ihe Rev b J Johnson ot Bridport h id how 
ever a very lUar sky after i6h and noted a fiirly numerous 
display of I eonids including one as brilliant as Venus and 
several equal to Jupiter lie does not mention the exact 
number seen 

Mr C I Brook at Mclthini near Huddersfield watched 
n November 14 botwein ifih and i8h and counted 6 q 
L eonids of which number 17 were observed in the first 
qu irter of ui hour Other results have eonu to hand which 
torroborate Mr Brook s figures and show that the 
maximum was attained between ish som and i6h aom 
when the rate of apparition wis i Leonid per minute in the 
sphere of vision comm inded by one observer 

Ihere appear to have be<n very few Laonids seen either 
on the ni^ts of November 1 j or 15 
As observed at Bristol the radiant leeoied to be an area 
4 or s degrees ui diameter with its centre slightly Mst 
of 7 and V Leonis or at i4>'+»3‘’ There were seWal 
minor showers visible and two of these were well pro 
nounced at 43®+ai® and i44“+37® 

W F Dbnnino 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford —The Rhodei tniitees have decided to add aool 
« year for the next five yeari to the itipend of the reader 
m pathology Mr Alfred Beit and Mr Wemher have 
•upplied Bufllcient money lo endow a profeuorahip of 
colonial history and to appoint an assistant professor in 
the same lubjort They have alw made a gift to the 
Bodleian Library 

Magdalen College has made a grant to the delegates of 
the university museum of 150! ’ Y***' 1 °^ ihe next two 
years for the purpose of the payment of scientific assistants 

The following examiners have been appointed —in 
chemistry W H Perkin jun in preliminniy physics 
E S Craig in preliminary chemistry J E Marsh in 
preliminary animal physiology W Ramsden in pre 
iiminary zoology F b OoMrirh in medicine organic 
chemistry N V Sidgwick in human anatomy A Ihom 
son in malerii medlia R Stockman in midwifery J S 
Fairbairn in psthology C Sims Woodhead in forensic 
medicine and public health J D Mann and A I Ormerod 
end in human physiology L b Hill 

Thx j reasury at the instance of the Colonist OfiTirc has 
made s grsnt of 500I a yesr to the Liverpool School of 
Tropical Medicine 

Im prizes and certlhc ites gained by students at the 
Sir John Csss lechninl Institute dur ng the past sesson 
Will be distnbuted by Sir Willism H White K C B 
F R S on 1 hursday Decemt or i I he hboratories and 
workshops of the institute will lie on view and there will 
be exhibitions of students work 

At Bedford College for Women two occasional lectures 
open to the public without fee will be delivered on 
November and December 8 Ihe first le lure will be by 
Prof Karl Peorson IRS on Recent Work and some 
Unsolved Problems in Heredity and the second bv Miss 
C A Raisin on I ondon its Larly 1 oundation and Later 
(jrowth a Cieologiihl Study 

Tub alumni of the Mossuchusetts Institute of Technology 
are collecting siys iteunee a fund for current expenses 
which now amounts to more than zu oool to be used in the 
course of the next five years Wc learn from the same 
source that Harvard University his received from Mivs 
Whitney a gift of icxiof the income of which is lo le 
applied os a scholarship to aid meritorious students in the 
study of field geology or geography in the summer months 
preferably in the mountain region of the western United 
States 

Application will be made to Parliament in the ensuing 
session for an Act to transfer University Collige I ondon 
exclusive of the North I ondon or I Diversity College 
Hospital the medical school and the bO}s school to the 
University of I ondon and 'to dissolve or provide for the 
dissolution of the college itself The Bill will contain a 
clause authorising and prev ling for th< making by the 
Senate of the university or by such other body or persons 
as the Act may prescribe of statutes and regulations for the 
management of the college and | rovision will also be made 
for carrying on the work of the hospital the medical school 
and the boys school 

Tux new buildings of the Bcrcugh Polytechnic Institute 
were opened by Mr Benn chairman of the I ondon County 
Council on November 16 The buildings which were 
urgently needed for the large number of students have cost 
with equipment more than Z4 exxd loward this amount 
the central governing body of the City of I ondon Parochial 
Chanties contnbuted toool the I ondon County Council 
i6 oool with a proi use of a further su n The council 
tiso meets the cost of installation of the electric light and 
eqiypment amounting to zq^ol The total cost of the land 
ibiwt ij acres buildings and equipmint bv the end of the 
year will be not less than 96 ooof 

Wi*'il the object of giving to the school children of the 
I nited Kingdom betti r kne wiedge of the colonies and of 
giving to the school children cf e ich colonv better know 
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ledge of the United Kingdom and of other porto of the 
Empire, a syllabus of seven lectures on the UnitM Kingdom, 
eat* to be illustrated by about forty lantern slides baa ^ 
drawn up by a committee connectea with the Colonial Offleo 
The subjects of the lectures ere —{i) the journey from tho 
East to London (s) London the Imperial city (3) scenery 
of the United kingdom U) histone centres and their in* 
fluence on national life m country life end the amaller 
towns (6) great towns the industnes and commerce, 
(7) defences of the Empire Mr H J Mackinder wiH mve 
an account of the scheme and exhibit some of the siMes 
which have been prepared to illustrate it at the Whitehall 
Rooms Hotel Metropolr on Wednesday December 7, at 
5 p m Ihe Colonial Secretary has consented to preside 


At the inaugural meeting of the new seiaion of the Royal 
Statisticd SoiKly on November 15 the new president, Sir 
Francis Sharp Powell Bart M P delivered an address on 
education in which he pieiented specially impressive figures 
to illustrate prominent educational features of various coun 
tries Ihe a tivitv in educational matters of to^ay was 
commended and attention directed to the growing convic¬ 
tion that a mi re liberal education than that provided by 
purely te hni d nsiru lion is necessary in this country 
Among other ml rtst ng ronparisons instituted in the 
address was cne dealing with the average expenditure on 
education per ihild in Prussia and in Lngland Exclusive 
of centril and local adm nistrat on it appears that the 
average exjend ture per child on the register is in Prussia 
if ii;r fid if bu Idings are in luded and il 105 Sd ex 
cliis ve of bu Id ngs I he corresponding figures in England 
are zf tzi ji ind if lyr Further the number of tcholart 
per teacher is 66 in Prussia and S7 >n Fngland excluding 
pupil teachers It see ns cic ir from these figures that 
Oernany w th a smaller expend ture per child than our 
own succeeds in sc unng brttir results and it is to be 
hoped that Fnglish edu ition soon may be conductMl more 
sclentific div so that the value of our eduration may he 
me re m ac 1 rdanc e with c ur expenditure 1 he address also 
pointed out that in secondary iduration German activity is 
shown in the pros is on of te hni al schools for apecial 
branches of metal ndustres for wied working engineer 
■ng and textile industries and for agriculture 


SOCItllES AND ACADEMIES 

London 

Royal Society June 16 Hydrolysis of Cane Sugar 
by d and f Camphor Sulphonic Acids By R J 


ane sugar by two stereoisomeric 
acids were deter nimd in order to comp^e the results with 
the case of inversion by cn/yiiies which are apparently all 
asymmetric substances Wilhelmj s law holds accurately 
fer hdf normal solutions of both dextro and Ijevo camphor 
fi sulphonic ac ids I he vi loc ily constant « (equal to 
io*/t log , a/a X where a is the initial cane sugar concan 
Iration end x the concentrction of the inverted sugar at 
the end of t m nutrs) was found to be 1007 and 10 13 in 
two experiments w th the dextro acid and 1005 and 1008 
for the la.VO a id Ihe author concludes that there la no 
difference in the inverting power of the two acids attnbu 
table to their asy n iielr c stru ture This result is in accord 
with the otiilusion arrived at bv Fmil 1 is her regarding, 
the d and f c 11 phone a ids (Aifr Physiol them ifM 
vol xxvi p «j) Ihi relitive 1 iivities of hydrochlonc acid 
and c iinphor sulphonic acid tc wards cane sugar are 
100 90 whereas for milk sugar the ratio is 100 ^ 

November 17— f nhanced Lines of Titanium, Iron 
'uid (hffirniutn in the hriunhoferic Spectrum ** Bv 
Sit j Norman Look|r«r, KCU LID FRS andFE 
BaaaiMlall, ARCS 

In this paper the authors give the results of a detailed 
studv if the enhanied linos of li Fe and Cr in relation to 
the lines of the Traunhcferic spectrum In previous 
Kensington publications it h id been shown that the enhanced 
lines of s>ne of the metals tie prominent in the spectra of 
a Lygni ind the sun s chromosphere whilst it has been 
gcnercllv lecognised that the lines in the Fraunhoferlc epeo- 
truin ore niainlv the equivalents of lines in the arc spectra 
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of OMUl* In connection with tha work on enhanced linea the eRiciency in this manner involves the determination of 


It has been noted that some of them at least appear to 
uirrespond with comparatively weak solar lines to which 
Rowland baa attached no oriffin With the object of 
possibly tracinr some of the unorifined solar tines to their 
source a careful companion has lieen mide between the 
enhanced lines shown in the photographic spark spectra of 
Ti be and Cr and the solar lines 1 he photographs used 
for this purpose were all taken with a Rowland grating and 
on such a scale that the length of spectrum between K 
and b IS about 14 inches (3; cm) The chemical elements 
named were first selected for investigation because they 
furnish by far the greater number of enhanced lines which 
have been shown to occur in the spectrum of a Cygni 

It was found that many of the enhanced lines felt exactly 
on isolated lines of the solar spectrum end in thise cases 
the solar wave lengths were adopted and the idenuncation 
considered established If however for any of these solar 
lines Rowland had given alternative origins special tom 
partsons were made of the enhanced line photograph with 
those of the metals given by Rowland Notes (given at 
the end of the tables) were made is to the agreement or 
non agreement of the metallic lints involved and also of 
the relative intensities in their individual spectra so that 
due weights could be given to the respective metallic lines 
which were thought conjointly to produce compound solar 

Where there was nny doubt as to the exact coincidence 
of a metallic end solar line or where by the close grouping 
of several solar lines it was not jxisaible to say by direct 
comparison to which solar line the metallic line corre 
sponded careful measures were made of the metallic line I 
and Its wave length found by interpolation between closely 
adjacent lines of known wave length I he resulting wave . 
lengths were then compered with Rowland s solar wave 
lengths and in cases of close agieement with srlar lines it ' 
was deemed probable that the two lines were really identical 

A final table is given of the enhanced lines of the three 
elements which are considered as a lesult of the analysis 
to be identical with lines in the Fraunhofcric spectrum 
Forty two of these agree with solar lines unorigined by 
Rowland and as the majority of them are conspicuous 
lines in stellar spectra of certain types it h is been thought 
that these results will be of importance in standardising 
the wave lengths of many stellar lines 

Phyaleal Society, November 11 —Dr R T Glaxebrook 
IRS president in the chair —Investigation of the voria 
tions of magnetic hysteiesis with frequency Prof 1 R 
Lyla The experiments were made on two rings of lamin 
ated anneaUd iron in one of which the radial breadth of 
the iron was considerable relative to its mean radius 
These rings were magnetised by alternating currents of 
different strengths and periods both the magnetising 
current wave and the magnetic flux wave were quantitatively 
determined by a wave tracer (described by the author in 
the Phil Mag November 1903) and the wave forms so 
obtained subjected to harmonic analysis The experiments 
were divided into senps in which the period and wave form 
of the magnetising current were kept ns nearly constant 
as possible throu^out any one senes while its strength 
was vaned Ihe analytic expressions for the associated 
current and flux waves for a few senes are given in tabular 
form I rom the analytic expi essions for each pair of 
associated waves it was found that when the magnetising 
current was approximately sinusoidal the total iron loss 
(I) was within certain limits of the induction given by a 
formula I—(o+ba)®'* where n is the number of periods 
per sec © the effective induction and a and b are 
constants When from the total iron loss per c c per cycle 
the sum of the statical hysteresis and the value that 
theory assigns to eddy current loss was subtracted a con¬ 
siderable quantity remained whiih increased both when 
the frequency and the flux density increased This quantity 
colled by 1 leming the kinetic hysteresis has been obtained 
for each experiment —On the practical determination of the 
mean sphencal candle power of incandescent and arc lamps 
O B Dytc* Mr Dyke points out the need of an improved 
method of expressing the efficiency of glow-lamps and 
adopts the suggestion of Dr Fleming of expressing the 
whole flux of light in lumens per watt The expression of 
NO 1830, VOL 71! 


the mean spherical candle-power (M S C P ) and the paper 
describes a method of doing this The objects of the paper 
are —(1) to obtain curves showing the varialinns of candle- 
power of glow lamps in a horizontal plane (2) to obtain 
reduction factors by whnh the mean hori/ontai candle- 

C rer (M H C P ) may be call ulaltd from the maximum 
izontal citndle power (CP) and (3) to obtain reduction 
factors for deducing the M S t P from the M H C P and 
from the C P—Fxhibition of apparatus R W fauil Ihe 
construction of higlilt sensitive pivoted electncal instru 
ments has been rendered difficult by the fact that delicate 
pivots will not admit of transporting without injury A 
number of galvanometers were shown in which the design 
was based upon the use of a moving coil supimrted on one 
pivot in a powerful and uniform magnetic held and con 
trolled by a spring A simple nun reflecting suspended-coil 
galvanometer for the student s use with a sensibility of 
1 division per micro ampere was also exhibited A new 
design of lantern adapted for science lectures and for use 
with three Nernst filaments arranged closely together was 
shown in action It is capable of being instantly changed 
ficm horizontal to vertical projection can be fitted with a 
leversing prism and has a wide adjustment for focusing 
Another exhibit was an Ayrton Mather reflecting electro¬ 
static voltmeter with a magnetic damping device The 
instrument shown had a sensibility of 50a mm at i m fot 
30 volts but similar instruments are made to give this 
deflection with pressures as low is 8 volts 

Paris 

Academy of Sciences N ivcmlier 14 —M Mascart in the 
chair—Researches on the desiccation of plants the period 
rf vilility Mcistening by liquid water imperfect reversi 
bility M Bartlialet—New researches on the Cafion 
Diablo meteorite Henri Melaasui A very careful and 
complete examination was made of c block of this meteorite 
weighing 1K3 kilograms It was found to be distinctly 
heterogeneous in structure containing iron nickel sulphur 
phosphorus silicon and carbon The latter clement was 
piesent in several forms amorphous carbon graphite and 
diamonds both thi black and transparent variety of the 
diamond being separated Characteristic green hexagonal 
crystals of silicon carbide were also isolated the author re¬ 
marking that this IS the first time that this compound has 
been mot with in nature —1 he measurements of the velocity 
cf propagation of earthquakes G Lippmann An instru 
ment IS described capable of determining to 1/5 of a second 
the exact time of the commencement of a seismic shock at 
any given point Ihe author ilso discusses the following 
probten to find the direction of the seismic wave front at 
Ihe surface of the e irth in a given region and to measure 
Ihe velocity of its horizontal propag ition —On the inacrip 
tion of seismic movements (j Llppmpnn In the photo 
graphic self recording apparatus in common use for earth 
quake phenomena owing to the consider cble expense of the 
strip Of sensitised paper its velocity through the apparatus 
IS very slow about is cm per hour In the modification 
now proposed the slit through which Ihe ray of light falls 
on the paper is closed by a shutter and this is operated 
olectrically b> the seismic shock By this means the speed 
may be Really increased since the paper is only used up 
during the period of the earthquake shocks —On the seeds 
of the Neuropterideas M Ormnd'lury As the result of 
the examination of more than 1000 specimens of fossil 
seeds usually attributed to ferns the author distinguishes 
15 generi or subgenera of Neuropteride'c and 25 specific 
types—Remarks on Hugoniot s adiibatic law M 
dowgiMt —On the use of helium as a thermnmetric sub¬ 
stance and on its diffusion thrmigh silica Adrien 
•iaqiswred and F I nuis Parrot An attempt to deter¬ 
mine the melting point of gold with a thermometer of fus^ 
silica and containing helium failed owing to the rapid 
diffusion of the gas through the sil ca at the high tempera 
turc The velocity of diffusion appears to be proportional 
to the pressure of the gas and is very considerable afMce 
after six hours’ heating at 1100* C the pressure of the 
helium had fallen to about one seventh of the initial pressure 
Below a red heat at about 510” C the diffusion it still 
fairly rapid and a very slow effect could even be traced 
at 320* C Tor practical purposes therefore the nitrogen 
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thn-mometer remains the bnt instftiment for high tempera¬ 
tures—Researches on dielectric solids V OrdmiMi and 
I MsUoIm In the course of his researthes mi electric 
convection Crdmieu observed some anom^ies of elertrical 
influence through solid dielectncs The authork have com 
menced a sjstematic study of these phenomena and give 
sn account in the present paper of the apparatus used re 
serving the results for a future tommunication —On the 
conductliity of gases from s flame Paul Uuigavin and 
hugine Moeh Ihe toeffliient of re lombinstion of the 
inns from a flame has been measured and found lo be equsi 
to about 07 Ihit valui is less thsn one as the theory 
requires and is much greater than in the i ise of the 
Rontgen rays — On the absorption of hydrogen by rhodium 
1 QiMnnMMii t onfriry to the statement given in the 
text books the absorptive power < f rhodium for hydrogen 
IS ml Rhodium is not analogous with palladium in this 
resperl — 1 he action of boric acid on the alkaline peroxides 
and the formation of perborates George F JsMbart By 
the action of boric and upon sodium peroxide a perborate 
of sodium IS formed Ihe analysis of which leads to the 
composition Na,RjO, iuH ,0 On re crystallising this a 
substance possessing more oxygen NaBO, 4H,0 is formed 
ind this IS very stable at the oHinary temperature although 
deromposed rapidly at ioo“ C The latter subst ime treated 
with 50 per cent sulphuric and gives after filtration 
through guncotton a aolution of hyd^rogen peroxide of a 
strength of 140 to aoo volumes—On thinformu and V 
Mugmr. The author has shown in a previous paper that 
the substance regarded by Wnhier and Iimpriilit as thio 
formic and is in reality trithioformaldehvde Ibe method 
which was found to give the best yield of sodium thic 
formate was the interaction of sodium hydrogem sulphide 
with phenvt formatp. The latter substance was incidentally 
obtained in the piprg state for the first time and details of 
Its preparation are given The synthesis of 00 dimethyl 
adipic acid (i aisuM—On a new sugar from the berries 
of the mountain ash Gabriel ■•rtrand 1 he sugar is 
isomeric with but distinct from sorbite and inannitc and 
IS prcvisionally named sorbierite Its physical properties 
are given and its composition as a hexahydric alcohol 
deterniined by the production of a hexacetite—The de 
yelopmenc of the organic material in secols efurmg (heir 
ripening G Andr*—On the detecticn of cotton seed oil 
In oliv* oil r MIII|«m The test proposed is n moclifi 
qation of the reduction test with silver nitrate—^Anhydro 
JMoqis pnd tmpisms Georges ■olin On the growth of 
man and of living beings in general Charles Honry and 
Louis Rnatlwn —The evolution of the weight and organic 
matyriAl of the leaf during necrobiosis in white light I 
Botspqrgu* —On heterogeneity in the Stic hcxlactyline 
group Armand Krwmitf—The comparative influence of 
some organic compounds of phosphorus on Ihe nutrition and 
development of animals A DoogeM and A gahl —On the 
inoculation of cancer M Maywt—On the bleaching of 
flour by electncity M talUusd Hie treatment of flour 
by electrified nir has a bleaching action and produces 
cheniii il changes correspondlipg to the effect of age 
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DAI NIPPON. 

Dai Nippon, the Britatn of the East, a Study in 
National Evolution, By Henrj' Dyer, D Sr , &c. 
Pp. xvi + 450. (I^ndon : Dlackic and Son, Ltd., 

1904.) 

HE "itory of how Japan jumped from what she 
was to what she now’ is will always form one of 
the most remarkable episodes in the history of material 
civilisation Not only is it this, but it is also a remaik- 
able illustiation of the results th.it can be achieved by 
occidental education fostered by and implanted on a 
system of orirntal ethics 

This story, under the title of “ Dai Nippon,” or 
“ Great Japan,” is told by Dr Ilemy Dyer, who for 
about ten years was piiiicipal of the Collc’j'e of 
Engineering in Tokyo From it we learn th it Japan 
has taken from Europe and ^merl^a every concrete 
aid to progress on which she could l.iy her hands, and 
in return for this she now oiTtrs a code of morals 
When we re.illse th.il it is J.tpancsi ethics which aie 
at the base of Japanese character, and that these ethic s 
led to the desire to acquire European knowledge, they 
commend themselves for close consideiation. 

We may give wntci to a horse, but to make him 
drink is another matter. In a simil.ir manner W’c may 
cover a rountiy with schools, but to induce people 
who have neither the ability nor desire to learn to take 
advantage of such schools is a formidable task The 
Japanese h.id ability in a marked degrei- Their e\tra- 
ordin.it} powei of munorising, which the fiw Euro¬ 
peans who have noticed the same h.ivc only teg.uded 
•IS .-in nbnotiii.il cut iosity, m.iy possibly b<' the lesult.inl 
of committing to heart the s.iyings of eastern sages 
and endless idiographs. .\ philosophy whith had sunk 
into the hearts of the jM-ople while many Europi.ins 
still revi lied m a feral st.itc no doubt played its part In 
the suggestion that it was advis.ible to fall in line with 
western progiess The iniun lever, however, which 
forced J.ipnn from its insular Utopia into the never- 
ending struggle amongst the comity of nations was 
the feeling that national ,ind personal honour h.id been 
affronted A livll w.ir was ended, the Tokugawa 
party had been defeated, and the feudal barons had 
been united under the Emperor who still reigns 
Internal dissensions had ceased, but western demands 
had settled like .*1 cloud upon the nation. Treaties had 
been m.ide with thirteen States, tadi of which had its 
courts of justice; Japan was powerless to fix its tariffs; 
Yokoh.ima was policed by a British rcgimint, and 
legations kept their guards In thise and other diric- 
tions Japan felt that, notwithstanding she jHissessed 
a culture about which the man fn the street is yet pin- 
foundly ignorant, she was huinilinti d and looki'd dow n 
upon ns .in inferior Buddhism and Shintoism h.id re¬ 
sulted in an extraordinary patriotism and Iny.ilty, while 
the “ Bushido ” of tlie “ Samurai ” gave .1 system of 
moral principles “ which entered more deeply into the 
national life of Japan than do those of the religion we 
profess into Western civilisation." 

Among these ethical teachings those bearing upon 
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W'lsdom, benevolence, and courage were preeminent. 
Wisdom meant Intellwljtrflify rather than mere know¬ 
ledge. Benevolence resmti^d in social relationships, so 
that beggars arc pracB^ly unknown, whilst State 
aid for the poor is ■seldom sought Courage 
embodied the idea that It is better to die for one’s 
country rather than yield. Commerce had always 
been looked down upon as a low pursuit \ nation 
saturated with such ethical teachings was n.'iturally 
proud of her autonomy, and sought to escape from 
occidental restrictions. The escape she ihose was bv 
an education in western utilitarian knowledge, wisely 
backed by an army and a navy 

In 1868, when the present Empeior .iscended the 
throne, he took an o,ith embodying five principles, the 
objects of which were to act as beacons in the ocean 
of international struggles of the world. In the fourth 
of these we re.id that ” all purposeless principles and 
useless customs” were to be discarded, whilst the 
fifth directs that ‘‘ knowledge and learning sh.ill be 
sought after thioughout the whole world, in order that 
the status of the Empire of Japan may be raised e\cr 
higher and higher” When this .innounicment w-ns 
made the education of Japan chiefly consisted in 
memorising Chinese elassies and i hai acters, learning 
to reckon on the abaius, and .tudyin^ history and 
ediits. Knowledge relating to scicnca i^nd its .ippli- 
lations w.is almost non-existent, and we can well 
imagin'* the doubts of those who weie entiusted with 
the administration of the imperial comm.ind as to the 
courses they should follow. In 1871 a dep.irlment of 
edur.itioii was created, and with it schools of various 
gr.tdcb were established throughout the country The 
children of the lower tlasses, including females, w’vre 
.idmitted, while the schedules of study of piis’xistlag 
sihiKils were re-modclled. .\t the present time it may 
be said that Japan bristles with schools, and that therd 
is not an ignor.nnt family in the lountry 

A ihild, possibly commencing at a kindergarten, i"* 
.'idmitted to a common si bool at the age of six \fter 
foui years he passes to a higher grade si htxil, w here 
there is also a four years' term .^bove this then* is .1 
middle school with a five years’ tenn (iradu.ites 
from this school can by eompetilive examm.ition pass 
to one of six higher middle solmils, abuve which stand 
two imperial universities, in conneclion with which 
till re are colleges of literature, science, medicine, 
ingineeiing, law, and agriculture 'Hie numliei of 
ilementary schools is 27,109. Usually no fees are 
(luiiged, but in special cases the Imal govirnor may 
.illuw charges varying between j^d. and sd jier 
month. 

In the training of children mor.il education takes 
precedence of instruction in facts of practical usi* in 
daily life. Bodily development is not negleilcd, but 
good manners and etiquette rank higher than minds 
stored with information 

In the secondary schools, although mathematics, 
natural history, physics, chemistry, and other subjects 
.ire taught, we again find—and find in insiitutions of 
all grades—that ” morals ” (without religious dogm.-i) 
he.’id the list. It is clear that the Japanese want good 
citizens, citizens who recognise the symbol of authontv 
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rather than practical demonstrationa of the same. In | 
Japan a crowd will halt before a straw rope on which 
flutters a tiny paper notice. In Europe police and 
truncheons might be required. The good manners of 
the East are hardly so superficial as popularly 
imagined. They are the outcome of their philosophy 
emphasised by special training, the end of which is 
" to cultivate your mind tliat even when you are quietly 
seated not the roughest ruffian can dare make an attack 
on your person." 

The higher secondary schools are preparatory to the 
universities, the objects of which are to teach “ such 
arts and sciences as are required for purposes of the 
State." To each is attached a university hall, which 
is established for purposes of original research. In 
the six colleges forming the university the professors 
and assistants number 245, and the students 3121. 
The entrance fee is 2 yen, and the annual tuition fee 
is 25 yen (i yen=a*.). For those who cannot proceed 
to the universities, industrial, agricultural, commercial, 
and other technical schools have been established. In 
1902 there were 845 such schools, attended by 55.596 
scholars. The expenditure on these in 190a was 
2,739,297 yen, of which 285,253 yen was State aid. 
The total annual expenditure by the Government in 
connection with the ^ucational department is roughly 
six million yen (6oo,oool) 

In addition to the schools mentioned, Japan has its 
naval, military, art, and music schools. Over and 
above these, again, we find educations in departments 
of life which in Europe have received but little atten¬ 
tion. Chess, or rather "go," clubs are common 
throughout the country, and for proficiency in the game 
certificates are awarded. Certificates can also be 
obtained in the art of flower arrangement, an art which 
has its terminology and canons, but which in Europe 
finds its perfection in “ studied negligence " 

In connection with education, a p«nt which Dr. 
Dyer has not emphasised, but which is in strict accord¬ 
ance with the imperial edict of 1868, is that the 
Government keeps up a stream of its best educated 
men flowing round the world, each being a specialist, 
visiting countries and institutions with the object of 
gathering together what is valuable in his own voca¬ 
tion. Originally it was the Japanese student who was 
sent abroad; now it is the professional man. You 
may not know it, but often he may be able to give 
more information than he receives. Generally speak¬ 
ing, in Dr. Dyer's woids, the Japanese Government 
finds that money spent on education is a good national 
investment. 

The chapters devoted to industrial development, the 
army and navy, commerce, politics, and other subjects 
are as interesting and full of information as those 
bearing upon education. 

With regard to the future of Japan, Dr. Dyer tells 
us that his ideas are decidedly optimistic, and he 
bclievc!, “ that in material, intellectual and moral in¬ 
fluence Japan will fully justify her claim to be called 
the Britain of the East." So far as the concrete 
adjuncts of civilisation are concerned, Japan might be 
pleased could she be on the same platform as her ally, 
but it is doubtful if she aspires to much more. Her 
46 millions of people have smiling faces, their 
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courtesy and politeness have attracted the attention of 
all travellers, they are scrupulously clean and sea n 
bath-tub every day, to show anger is to put yourself 
on a level with a dog, and should two persons have 
an altercation, for one to dub the other as a " shaba 
fusagi " or an “ impeder of the world’s progress " 
would be an epithet not to be forgiven. The courage 
of her soldiers needs no comment, while the endurance 
of a ‘‘ jinricksha ” man, who for n week can pull a 
heavy European with his baggage 40 or 50 miles per 
day. Is, from an occidental point of view, quite 
phenomenal. 

The Japanese are temperate, frugal, modest, and 
happy, while the world knows that they possess 
artistic instincts. In many directions a Japanese U 
distinctly supeiior to the European. The nation has a 
soul, and if we reflect on the components which make 
up that soul—the soul of Ruskin—it seems that in 
certain directions European countries might be bene¬ 
fited if only they were able to raise themselves to the 
level of Dai Nippon. Although by the opening of the 
country much has been gained, there are many signs 
indicating that the blessings have not been unalloyed. 
Commerce, competition, and the accumulation of 
wealth have been accompanied by increasing poverty, 
whilst those whose vocations have been at the open 
ports have acquired the manners of those with whom 
they came in contact. So far is this marked that a 
Japanese who has been a servant in a European house 
may be handicapped in obtaining similar employment 
amongst his own people. To say the least, he has 
become too brusque. Side issues of this nature may 
cause a nation to regard with regret the disappearance 
of old conditions, but, taking all in all, Japan has 
gained more than she has lost. She is no longer a 
pupil, but a teacher. 


SYLVESTER’S MATHEMATICAL PAPERS. 
The ColUctei Mathemaheal Papers of James Joseph 
Sylvester. Voi. i , i 837 ->»S 3 - PP- «t+6so* 

(Cambridge: University Press, 1904.) Price i8j. 
net. 

T he appearance of this volume is very welcome for 
more reasons than one Sylvester’s papers were 
published in a variety of journals, and generally con¬ 
tained a considerable number of misprints; they will 
now be available in an attractive form, with their 
accidental blemishes removed by a very careful and 
competent editor. The work of preparing these papers 
for the press must be troublesome and tedious, and 
the thanks of mathematicians arc due to Dr. Baker 
for having undertaken it. Special attention should be 
directed to the note at the end of the volume on 
Sylvester’s theorems about determinants, some of 
which require correction. 

The papers here published range in date from 1837 
to 1853. The first three relate to mathematicsLl 
physics; but Sylvester soon followed his natural bent, 
and all the rest of this volume is pure analysis, mostly 
algebra. Historically, the most notable results are 
those on elimination, ranonical forms, and the theory 
associated with Sturm’s method of locating the real 
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root* of equations Moreover there is the paper on 
the contacts of lines and surfaces of the second order 
where the mvanant factors of a matrix are recognised 
and the system of two quaternary quadratics is con 
sidered in detail with reference to the simplest simul 
taneous reduction of the forms 

Appreciations of Sylvester s th imcter and of the 
value of his mathematical work hive been written by 
able hands and it is unnccessiry to enhrge upon 
them here His egotism was obvious and often 
amusing but never offensive his enthusiasm was re 
freshing and though his temper wis touchy he wis 
Very generous ind kind \s i master of formal 
analysis he has few cquils the birth of the cilculus 
of mvanants occurred just at th right time to attract 
his attention and his contributions to this subject alone 
are enough to make him famous He hid the instincts 
of an architect and it is well on the whole that he 
did not always trouble to cl ir away the chips The 
casual remarks scatt red ibo it his pipers and the 
fragmentary niturc of some of them help to mike 
the reading of them very stimi lit ng he t ikes us into 
his confidence shows us how his ideas irose and gives 
us hints of unexplored regions Ho was eminently 
original and spent little time in studying the works 
of his contomponries thus he did not even reahse 
that his theory of reciprocants hid been more thin 
anticipated by others cspecnlly by Lie But my mis 
understanding arising from this source must have been 
long since dissipated and hfs phec imong the great 
tnathematiains of his time is quite secure 

Sylvester s occasional notes on the theory of 
numbers and his lectures on partitions suggest 
problems to those who are interested in inthmetic 
The present volume for instmcc contiins three notes 
on cubic Diophantine cquitions i subject not yet ex 
hausted though Sylvester s own theory of resident on 
throws much light upon it The lite Henry Smith 
once referred to this problem as being one which might 
be hopefully itticked w th the engines of modem 
analysis perhaps the ipptiranie of this edition of 
Sylvester s works may lead to the discovery of a com 
plete theory 

A good example of Sylvester s power of illuminating 
and drawing general conclusions from the simplest 
mathematical problem is the note (p 393) on an 
elementary geometrical theorem for which no direct 
proof had been discovered He observes that the 
proof may be made to depend on showing that a certiin 
analyUcal equation his no reil root and suggests that 
in all such cases where the analytical proof consists 
m demonstrating the non existence of roots the 
geometrical proof must necessanly be indirect while 
in other cases the reduetto-ai absurdutn may bo con 
vcment but is not necessary This observation re 
minds us at once of Gauss s discussion of the division 
of the circle and if Sylvesters conjecture is true it 
gives another case of the curious points of contact 
that exist between analysis and geometiy 

It IS not to be expected or even desired that many 
should share Sylvester s keen delight in the beiuty of 
formal analysis but it is a mistake to discourage 
those who are inclined to enjoy it however unpractical 
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parts of the subject may be Quite apirt from other 
reasons the study of pure mithematics miy be de¬ 
fended like that of music or ihess or punting from 
the merely sesthetical side and this Sylvester does in 
terms both vigorous ind quaint For example — 
The fortunate pri il iimcr of 1 new outlying planet 
his been justly rewarded by the offer of i bironetcy 
ind 1 n itional pensic n which the writer of this wishes 
h m long life and he ilth to enjoy In the meanwhile 
whit has been done 11 honour of the discoverer of a 
new ind imxhaustblc region of exquisite imlysis’ ' 
the latter r< ference beir g to Ciyley s discovesy of the 
cilculus of invariants Fortunately Cayley was saved 
in another wiy from tlic cires of monev making and 
he lived long enough to reilise to the full his great 
reputation among those who would appreciite his 
work Sylvester in his early life suffered unjustly from 
the current prejudice against his race so fir as it was 
possible this was afterwaids atoned for and it is to 
be hoped that no bitter feeling was left behind 

G B M 


MENTAI AND SOCIAL MEASUREMENTS 
An Introduction to the Theory of Mental and Social 
Measurements By Edward L Thorndike Pro- 
fessor of Psychology in Teachers College Columbia 
University Pp xii+aia (New York The 
Science Press 1904) Price 1 50 dollars net 
MERICAN colleges seem more awake than our 
own to the fact that the newer methods of 
statistics have made it possible to deal with facts with 
which they are directly concerned and to discuss them 
With far more completeness than was practicable a few 
yeirs ago They are making m consequence large 
collections of anthropometric data to serve as tests of 
health and development and for compar sons between 
colleges Again there are more teachers in America 
than in this country who appreciating the fact that 
the above methods have far wider applicability extend 
the range of their measurements to psychophysical 
subjects They are also eager to deal with purely 
psychical matters that elude direct measurement but 
admit of be ng arranged by mutual comparison into 
their proper class places or to utilise a third and still 
more general method which deals with such objects 
as can be sorted into a few distinct classes without re 
gird to their internal arrangement The author is 
fully justified in saying that 

The obscurest and most complex traits such as 
morality enthusiasm eminence efficiency courage 
legal ability inventiveness can be made material for 
Ordinary statistical procedure the one condition being 
that the general form of distribution of the trait in 
question shall be approximately known 
In these circumstances a system of elaborate 
measurements has come into vogue in many Amencan 
colleges Whether the authoribes have always planned 
their measurements wisely and whether they discuss 
them adequately and accurately will not be considered 
here The volume is written to direct and to warn 
in doing which it reveals some grave blundenngs 
Unfortunately it is composed chiefly for those persons 
who are ignorant of even simple mathematics ITie 
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author is fully conscious of the serious embarrassments 
of the position he has chosen, but bravely attempts the 
well-niKh impossible task of overcoming them Thus 
he says:— 

“ If this book were written by a mathematician for 
the mathematically minded, it would not need to be 
one fifth as long. If read by such a one it may well 
seem intolerably clumsy and inelegant.” 

Whether he succeeds under these difficulties in 
giving easily intelligible explanations may well be 
doubted; indeed, his language, though frequently lurid, 
is often quite the reverse. Still, if the volume were 
used as .i text-book in the hands of an enthusiastic and 
capable teacher good results might follow, but it re¬ 
quires an optimistic disposition to believe that it would 
prove more than superficiallj instructive, if it were 
mlelligible at all, to the mass of ordinary and un¬ 
assisted renders. 'Ihe .luthor might, however, cl.uin 
a higher rank for it than he has done on the ground 
that it teems willi instructive illustrations by which 
everyone may profit, and that it presents familiar ideas 
from slightly new points of view, much to the 
advantage of even well instructed readers. 

'I'hcre is no srienro more h.indirapped bv eumbrous 
and repellent teiniinology than that of the higher 
slatistus. Its ideas arc not always intrinsicallv 
difficult to grasp, but the plirases by which they are 
expressed are botli ugly and unexpressive. The writer 
believes that a student, how'ever m.itheniatically minded 
hi may be, would save hiinsi If tiiiK' and annoyance if 
he prefaced his eailic&t studies by a few hours of what 
might be called hindernarten e\eicists with beans, 
.iiorns, or the like By tlie proiess of sorting them 
into arrays and puking out the medians, quartiles, 
&c., then bv measuring them mdtvidu.iUv and extract¬ 
ing from the measures the n-maining statistical con¬ 
stants, he would soon obtain a scrviieablc familiarity 
w ith the more elementary technical terms and the ideas 
they represent. It would be easy to devisi- a suitable 
course that would prove a w’tleome help to students 
who are enthusiastic about measurements, and it is 
to be hoped tliat the next writer on popular statistics 
will elaborate one 

The author gives a large number of frequency 
polygons, derivid from a wide variety of data, which 
are of interest. It is to be wished that attempts were 
more fiequentiy made to reduce the variously shaped 
polygons obtained by experience into a few classified 
types, to append to each type the names of the objects 
that had been found to conform to it, and to analyse 
the causes of its shape in each instance It is difficult 
to doubt that by so doing some desirable help would 
be given to the interpretation of any new polygon. 
It is perfectly true that almost any curve or polygon 
may be built up in various ways by different types of 
curve or polygons appropriately superposed, but ex¬ 
perience alone will tell whether there is not a much 
greater probability of such and such a type being due 
to such and such combinations rather than to others 
Through these means many hypothetical sources of 
•origin might be found so rare as to be hardly worth 
(xmsidering, and ro the field of probable interpretations 
would bo narrowed. Speaking generally, the inter- 
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pretation of results is a branch of statistics that has 
hitherto received less attention than it deserves. It 
IS no doubt a great thing to be able to describe groups 
and to determine correlations between them with pre¬ 
cision, but this IS not all that is wanted. It is another 
and even more important achievement to dissect and 
nn.'ilysG results .mil to discover Ihe dominant causes 
that produced them, but the art of doing this seems 
as yet inadequately developed and lo offer a promising 
field for research F. G* 

OUR BOOK SHELF. 

Practual Chimislry, a Setond Year f’aar^e. By 
G II. Mai tin, M.A. (N D) Pp 41 (Bradford: 
G H. Martin, The Grammar Sihixil) Pi ice is. 

Mk. Mariiv has arranged in .in unpretentious form a 
most cxielknl syllabus of experiments and examples 
suitable for Ixiys beginning the study of ihemistry. 

It IS satisfactory lo find that, in a sthool of such 
high standing as'the Bradford Gramm.ir School, the 
sciiiue in.istei has seen the wisdom of devoting a 
whole ve.ir (it IS to be hoped it will In extended to a 
second year) to teaihing the simple f.iils whieh under¬ 
lie important principles without reioiirse to tests and 
mbles 

One suggestion may be offered If the book is to 
I h.ive a wide iiiiulafion, which it cert,only deserves. 
It will be nectssaiy lo hll in the outline ot experiments, 
and perhaps l» illuslrato tlie results by actual ex- 
amplts, possibly in a lompanion voluint 

Boys lannol be expected lo woik out details of 
apparatus in the short time .ilhitted to siienie during 
school houis if siibstanli.il progress is to b<- made No 
doubt the author has his app.iratus set up and gives 
.in apimipri.ite demonstration to the class, but this will 
not help those leailiers who wish to profit by Ihe book 
unless Ihfir terhnical difficulties are solved for them. 

J B C. 

Retouching By Arthur Whiting Pp xvi + qi. 
(London Dawb.arn and Ward, Ltd , 1904 ) Price 
n. net. 

It very often happens that photographic negatives 
requiii* .» cirt.iin amount of careful manipulation 
owing to defects caused by photographic methods, 
scratches, &i It is also desired sometimes to eliminate 
small defei ts due to slight movement of the object, or 
to niter or improve portions of tlic picture to .main a 
desired end. The author has endeavoured in these 
few pages to place before the reader the different 
methods and devices that are in use to cope success¬ 
fully with the various defects that may be encountered. 
In the first instance the tools required are described, 
and the special objects of each explained The reader 
is then shown liow, in the case of portraits, to preserve 
the likeness but yet to eliminate the blemishes caused 
by optical or chemical or other action; he is here intro¬ 
duced in a few w ords to the elements of facial anatomy 
The author has considered it necessary to insert 
a special chapter on retouching portraits of pro¬ 
fessionals, in which the main principle to be kept in 
view IS to produce a beautiful face. To attain such 
an ideal, mouths arc reduced, jaws cut down, cars 
knifed, eyes enlarged, and various other surgical 
operations performed. Working up draperies, retouch¬ 
ing landscapes, preparing prints for the press, and 
how lo make a portable retouching desk, form other 
topics for treatment. The book should serve as an 
admirable guide to amateurs, and will be found useful 
to those who go more esjjccially into this class of work. 
Numerous illustrations accompany the text. 
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LETTERS TO THE EDITOR 

[Tft« Editor dots not hold htmtolf retponnbU for obtruont 
tspruttd by hu eorrotpondonts N»tih*r eon ho undortako 
to rolum or to eorrotpond vtth tho vintert of rofocted 
manuscript* mtondod for this or any other part of Natum 
No notice u taken of anonytnous communication* ] 

Average Number of Kinafolk in each Degree 
Aa Dr Gallon hai completely misunderstood the point 
of my last remark 1 fear it will be nci.e8knry again to re 
ojien a discussion whirh I had thought was satisfactorily 

My point IS this If we take a 1 trge number n of familitb 
containing in the ag^rrgite nd soni> iiid nd daughters and 
remove on an average tne child of spicified sex fioin each 
family we shall have i preponder m e of the opposite sex 
in th^ that remain The average numbers under this con 
dition will be d and d i and not d i and d i and this 
was how I was, origin illy led to my lirst conclusion 

If however we wish to teat the questicn whether i girl 
has the sm e ivcrige number of br thers as sisters wo are 
only concerned with families containing it least one girl and 
therefore families conlaming inly b ys must tc left cut of 
account as 1 stated When these hive been removed ihire 
will be a preponderance of girls in the f iiniltes that are lell 
It IS this lause which eniblis us to rcconeile the fait that 
while the probable total nu ibers of girls md boys in iny 
family may be equal the probable numbers f brothers and 
sisters of a single individual of specified sex sty a girl miy 
still be equal This mav not be such i rigorous methid as 
Dr Gallon employs but it it least sh ws that the result 
IS not netessanly rpposed tc what one would niUirtlly infir 
from general ci ns d r itions (i H Busan 


Compound Singulantiea of Curves 

Ihb cempound singularities of algebriii curves may be 
divided into three primary species Fust point stngulari 
tics or multiple points which are exclusively compokcd of 
nodes and cusps seci ndly lint singularities which are 
exclusively composed of double and stationary tangents 
thirdly mixed singularities which are composed of a com 
bination of simple point and tine singul irities Amongst 
compound line singularities may be mentioned (o) a double 
tangent which oscul t s a curve at one of its points of 
inntact the constituents of which are one stationary 
ind two ordinary double tangents (0) a tangent having 
1 lontact of the fourth ord r with a curve the constituents 
of which aie three double and three stationary tangents 

Ike third species comprises tic majority of compound 
singularities and miy be divided into the following sub 

and multiple po nts anv tangent at which h is 
a (cntact of a higher ord r th i the first with its own 
branch and does not touch the urve elsewhere The 
fleenc de and b flecnodc are thi n st familiar examples of 

this swiies 

(a) Nodes cusps ind multij le points any tangent at 
which has 1 contid of the fust nr some highei < rder it 
V me other point or points on the curve For ex iiiiple it 
IS possible for each of the six nodal tangents of a trinodal 
quintic to touch the curve elsewhere and it can be shown 
thit the SIX points of contact lie on a conic 

(3) Two or more nides cusps or multiple points may 
have a common tangent I hus the ri cipro al of a b Bee 
node s a pan of cusps having a common cuspidal tangent 
whilst I septimic curve mav possess 1 nede and a rham 
phoid cusp having a lommcn tangent 

(4) Singularities of the tacnode ind osenode type When 
the number of constituent double points is unequal to 
in(n—1) where n is a positive integer the singularity can 
not be a multiple point but must be of the tacnode type 
and since the constituents of a tacnode are two nodes and 
two double tangents every singularity of this species must 
contain double or stationary tangents or both When the 
number of double points is ^ual to ln(ii —i) the singularity 
may be a multiple point but when it contains line as well 
as point singularities it is of the same type as the oKnodc 
which IS composed of three nodes and three double tangents 

(5) A tangent at a node or i multiple goint which has 
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a contact of a higher order than the first with its cwd 
branch may coincide with some other tingent at tho 
singularity When both tangents at a flecnoUe coincide 
the resulting singularity is a tacnodr but the coincidence 
ff two or more tangents at a mult pie point any of which 
possess this property gives nsc to a v 11 i tv of peculiar 
singularities which do not appe, ir to h cve b en ompletely 
examined 

It IS also possible foi i mixed singularity to be f rn ed 
in noro than on manner in ether words it 1 av pcssess 
int re than one penult ni it( form Thus an osenode m v be 
formed by the union f two cusps and two static nary tai 
gents and additiinil singularities of this charact r aie 
possessed by quinlic and sextic curves 

lo call a ciss id r a ardioid a nodal curve appears to 
me a glaring m suse cf language since both uives are 
lodtlcss A B Uvssii 

November iH 


The Origin of Life 

No doubt Geologist punt%out 1 I t nl flaw in my 
statement but 1 thought it wtuld be obvious that by the 

|ioC<ntiality of life which would be destroyed bv heat 
I meant potentiality of life appearing within the ti le of 
the experiment Given countless ages then on the evolu 
t n hypothesis the potentiality of lift as of the lest of 
n It ire ts wo know it existed in the fluid mass of th un 
lid eiith and I did not nu in to say anything incoi sistent 
with this Nor on Iht other hand did 1 mean to s y that 
bv the heat applied the potentiality of life in the matter 
under test would be destroyed f r all time I meant 
p tenti dity of appearing within a given time the time of 
thi experiment uid I cuinot help thinking this was the 
nitural sense of my words 

In tsking me to expliin the introduction of life or its 
potentiality into this planet Geologist shows that he 
has entirely mistaken the purport of my letter My aim 
wis only logical not constructive If I could explain how 
life hrst appeared on tht earth I should probably be able 
to suggest a more promising line of experiment than that 
hitherto followed which 1 find myself unable to do My 
s lo objeet was to jioint out a logical erroi as it seemed to 
me in the view ccmmonly taken by men of scitn e cf the 
results of these experiments an error if my memory seives 
me fully shared by Huxley— in admiration for whom I 
hasten to say 1 yield to no one Huxley if 1 remeuber 
rightly was so impressed with the strength cf th evidence 
ag iinst the contemporary origination of life that he 
pre I ally gave up the idei and put the d ite back In 
tb s I am ventur ng t suggest he was illogic il through 
having overlcxiked the fact th it 11 all the experiments the 
igent which wis used t destroy actual life ind its germs 
would probably be ifTitaeons m destroying the potentiality 
of life in non living mattei on the point of assuii ing life f 
inv such there were ml consequently the positive result 
having artific 1 dly been made impc ssible the negativ result 
mcait nothing and shvuld not be allowed to influence 
opinion Glorgf Hookii vm 


Change in Colour of Moaa Agates 
luB following observations may perh ips throw light on 
the colour changes in moss agate and flint noted by Messrs 
Whitton and Simnionds in your issues of November 10 
and 17 Specimens cf the flints from Houine nouth referred 
to by Mr bimmonds were brought to this laboratory some 
months an and though they were not subn itted to any 
very seariJiuig examination it was found that the colouring 
matter could be removed cn boiling a fragment with hydro 
hlonc aad while the solution gave well marked reactions 
(or iron and phosphoric acid Now the compound 
1 e,(POJ, 8H,0 whether prepared in the laboratory or 
occurring aa the mineral vivianite is colourless when pure 
but becomes oxidised to ferrosofcrric orthophosphate and 
turns blue when exposed to the atmosphere It seems prob¬ 
able then that the chmge of colour of these flints is due 
to a layer of vivianite which alters on exposure 
In considering the case of the agate penholder, it 
should be noted that such objerts are but rarely mode 
of agate in its natural condition it being the practice of 
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th« mMnifactur«r« to colour the etone artifiriallv by chemical 
treatment Thug a fine blue colour can be developed by 
aoaleing the stone first m a solution of potassium ferro 
cyanide and then In a solution of a feme salt Now as 
exposure to the action of alkalies or in some isms to direct 
sunllg'ht suffices to destroy the blue coIourinK matter it 
would seem probable that it is in this direttion that an 
explanation of the change observed by Mr Whitton is to 
be sought 

In conclusion I may add that a very instructive series 
of specimens illustrative of the artificial colouring of agate 
is on exhibition in the mineral gallery of the British Museum 
<Natural History) A HurcinNsov 

The Mineralogiral Laboratory, Cambridge November at 


Eocene Whalei 

In Natuhv for September 89 (p 543) ‘ R L reviews 
Dr Fraas’s paper on the Egyptian zeuglodonts dissenting 
from the conclusions that the zeuglodonts are not whales 
and that the ancestors of the whales are at present un 
known I trust R L • will pardon me for in turn dis 
V nting from these assertions and for agreeing entirely with 
Dr brass So long ago as 1900 in disiussng the peKic 
girdle of Basilosaurus I pointed out that the vestigial femur 
suggested that of a rrcixlont while later in Setenee for 
March ii I rncor led my utter disbelief in tny relation 
ship between Basilosaurus and existing whales Const 
quently while greatly pleased at the results of Dr Fraas s 
study of the small zeuglodonts I was not at all surprised 
It seems to me that our knowledge of I oecne mammals is 
really very small and that it will be many years before we 
will be able to trace the line of destent of msny exist ng 
forms with any denee of certainty this is most 

emphatically true of the whales the ancestry of which is 
stilt obKure At the same time I have pointed out (Science 
Mirch It) that the Eocene deposits of the southern United 
States contain remains of a large cetacean that is at pre 
sent known to us by a few caudals alone This form is 
undescribed because it seemed to me best to nwait the dis 
covery of better material than caudals So while the 
ancestors of whales are still unknown we have a hint that 
th^ mav be discovered any da> F A I teas 

Brooklvn Institute Museum November 4 


The Discovery of Argon 

In reference to the slip indicated in the list isbue of 
Nature by Prof G H Darwin permit me to mention that 
the slip was mine—not Mendel^efl s In Mcndcl/eff s text 
It stands As to argon and its congeners helium neon 
kiypton and xenon—these simple gases discovered momly 
ipreimutehettveHHc) by Ramsay I am sorry to see 

that I had omitted the word mainly ' 

In reality my manuscript (which I enclose) contained as 
you see the words ' discovered chleflv by Ramsay but 
as chi^v ’ was not the proper word it was struck out 
probably by myself in the proof The Transiaior 


The Leonids, 1904 

Hatching was begun on Novimber 14 when between 
i8h tom and i8h 40m in a sky rapidly brightening with 
ipproaching sunrise one certain Leonid of magnitude 
excelling that of Sirius shot from Cancer into Gemini 

Vovember it —Watch from lah sm to lah 40m and 
i4h 5m to 15(1 45m The heavens were very clear at the 
start I had }ust commenced looking out when a beautiful 
tailed Leonid of mag 3 shot from 851”+si” to 74*—a” 
At lah 17m thin broken clouds began to pass over the 
skv beeoming lompletely covered at lah 4001 At lah 38m 
a huge headM Leonid outrivalling Venus in brilliancy was 
seen travelling behind small broken clouds from laq'-Fys)” 
to 107'' +43® In threo^piarters of a second The path here 
given is probably a little too long About lyh 30m the 
sky began to clear again and was pretty good ^ the time 
of the commencement of the second watch Inere were 
many thin clouds but the interspaces were large and verv 
clear At i5h ajm the heavens became quite uncloudecf 
In this lost look-out Leonids were more numerous six being 


between i4h 4sm and ish 38m The increase m frequency 
of meteors of the dominant shower at this period was not 
due to improvement of seeing conditions 

In the latter watch three shooting stars coming from 
160®+48)® were mapped The radiant point of the Laomds 
of Sovomber 14 as determined from eight tracks was at 
i4i®+ao® Ihe meteors were swift and mostly left 
streaks There was a decided tendency towards green m 
their colouring 

Below are particulars of some of the most interesting 
I eomds other th tn those mentioned above — 


November 15 
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Sheftteld Nov mber 34 Altiionso King 


Intelligence in Animals 

Hamvo re entiv seen m Nailre some 1 ounts of the 
kdgaiity of cat*. I trust that the following f ids for whiih 
I ton personally vouch may also be interesting to your 
readers 

We have a cot an ordinctfy tabby which when out and 
inMOUs to gain admittance into the house nut only lifts 
the weather br ird < f either our front or back hall doors 
three or four limes in succession thereby causing a loud 
kncck rath t me but has also instiucted her young kitten 
to perform the same feat 

htth mother and daughter now regularly knock in this 
manner in order to be let m J F A T 


Mv room op» ns by a door to a h ill when our fox terrier 
wants to con mtf mv rocm from the hall he teratehes at 
my dooi Hhiii he finds himstlf in the holt and wants to 
go out by an Iher door to the g trden or bark halt he vihtnet 
tor me ini go ng cut [ find him by the door he wants 
oyienid Ihis iiiv leisure regrets—is of duly occurrence 
F C Constable 

Wick Court near Bristol November ay 


PAIAGONIA ‘ 

T he dispute between the Argentine RepubliL 
and Chill with regard to the boundary line of 
their Patigonian possessions threatened at one time 
to result in a prolonged and sanguinary struggle 
Happily this inisfortunc was averted by the decision 
honourable to both nations, to refer the diilerences that 
had aiistn to the arbitration of our Sovereign A 
British Commission was accordingly ippomted to 
examine the geographical features of the country and 
judge how far they could be reconciled with the terms 
of the treaties the interpretation of which was m quev 
tion As the head of this commission was chosen Sir 
Ihomas Holdich who had served his country as 
boundary comnussiuner m the wild inaccessible lands 
that he to the north and west of our Indian possessions 
and this selection was abundantly justified by the tact 
ind skill with which a frontier more than 800 miles in 
length was traced in such a manner as to accomplish 
the almost unprecedented feat of satisfying Doth 
parties 

In the present volume Sir Thomas Holdicb hu 
given us his impressions of the progressive repubbea 
of Chile and the Argentine and of the *.€606 of hu 
I rba Couninw of the R tv Award By Sir Tbomu Holdioh 
K C M Cl Pp xv-f43o (lawto Hiuu ud BUcl^ Ltd, 1904 
PnoaiSr B*t 
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laboui% M Patagonut—impressions all the more valu¬ 
able because dt^ are those of a distinguished soldier 
and man of science who has spent the greater part of 
his hfe m the East and whose principal achievements 
have been amongst the great mountain misses and 
plateaux of Central Asia which find their only parallel 
in the Andes Again and again he dwells on the bke- 
ness and on the contrasts between the new lands 
that he was visiting and those with which he hid long 
been familiar 

We have only space to quote one pass'ige (p 149) — 
“ One could not see the stiff rows of poplars strc'iking 
the stony slopes of the eastern Andes neir Mendo/i 
without being forcibly reminded of the Indnn 
frontiers and the pliins of Chile round about Smtngo 
might be the plains of Afghanistan round ibout Kibul 
Standing on the slopes of the h lls nnr Kibul where 
Babers tomb ovi Hooks the ( hirdeh v ilk\ nd thi 


It IS however the pages that describe the author’s 
experiences in Patagonia thit will appeal most 
strongly to the scientihc render The international 
differences have borne at least seme good fruit In 
the hope of finding evidence to support one view or 
the other the interior of Pitagonii hns been so 
energetically explored that then are few countries of 
which there has been so r ipid an mere isc of our geo- 
griphicnl knowledge in recent >tnis Compnrntively 
httle of the tract exnnnned by Sir Thomas Holdieh 
had been trodden b} the foot of civilised mnn 1 doacn 
years before his visit 

We follow with absorbing interest the anther in his 
rapid journey thtoiigh tl e varied scenery of the central 
depression between the Xndes in thi cue hind ind 
the pampas on the other—a fortili land of hill and 
V llcy with here nd there greit lakes th t occupy 
the meper hollows and overflow some to the Atlantic 



f c s—Curcovada Valley (tom 

flat range of the Hindu Kush hlls up the western 
horuon where interlacing lines of poplars chequer 
mg the purple and yellow fields mirk the course of 
the irrigation channels an impression once drifted in 
upon my mind of a 1 md of promise set in the midst 
of barren hills specially designed to illustrate man s 
ingenuity in making green things to grow where no 
neen thmg had been before It was the weilth of 
the poplars and the willows which produced the im 
pression contrasted with the sterility of the mountains 
which formed their background and which were only 
famtly visible through the summer haze with just 
the glint of snowpatch here and there The impression 
wrais reproduced with the first view of the plains stretch 
mg from the foot hills of the Andes outwards to the 
Pacific For twenty-five years Time might have stood 
abll and Chardeh Maidan and the road to Ghazni 
were all back agam before me ” 
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ind others threugh deep biciks m th inoinliins to 
ihe Pieific Lvcrywlicrc th rc ^lt e\idincrs if im¬ 
portant chmges m the still rrienl past thi shrinkage 
or complete d sappearanre of lakes llie diiirsion of 
the drainage from the Atlantic to the Patific and the 
retrocession of the glaiiers 

Elsewhere wc re id of cruisis aijiid the chmnels md 
inlets of the Pacific coast whiih form the submerged 
lontinuations of the icntral valley of Chile and of the 
gkns of the rivers thit trivcrse the Andean chain 
1 urther inland these latter are filled with alluvium 
overgrown with impenetrable jungle On this aide 
too of the Andes there is evidence of recent changes 
for—as Darwin was the first to point out—high afovc 
the sea level are raised beaches and deposits contain¬ 
ing shells of forms th it still live m the neighbouring 
ocean 

But although the axis of the Cordillera and the outer 
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chain of island* appear to be rising from n position of 
deprossicm, the line of the great Chilian valley is prob¬ 
ably still sinking, for near the head of the Gulf of 
Penas, and south of the isthmus of Olqui, that con¬ 
nect* the peninsula of Taitao with the mainland, are 
found forest* so recently submerged as to render it 
neressat^ to be cautious in steering amongst the tree 
top*. Future generation* of mankind, the author 
thinks, may see the isthmus submerged benc.'ith the 
ocean, above which it is even now but slightly raised. 

Part of this isthmus is occupied by Lake San Rafael, 
which is remarkable as the “ terminus of an enormous 
glacier that scatters huge icebergs about its waters,” 

” Is there any other glacier,” the author asks, “de¬ 
scending to sea level in latitude 47® either N or S ? ” 
We know of none; but however that may be there are 
several that reach the sea between this point and the 
Stiaits of Magellan; and Y‘t southern Patagonia is 
a land of luxuriant vegetation, at least on its western 
coasts. “ Forest was everywhere about us, dense, 
shadowy, dark and generallv dripping. The long lines 
of the higher sierra were thick with it up to the pioint 
where the granite dills polished and smoothed by ice¬ 
cap and glacier gave foothold to vegetation only on 
their flat ledges. The little islets that seemed to chase 
one anuther through the streaky grey sea were rounded 
and parked witli it.” In the Ultima Esperan/a dis- 
tiict in latitude sa° thire are grazing giounds where 
the sheep fatten quickly on the tutted grass of the 
country, and are left to find their ow'n shelter, while 
in the neighbouring woods the puma waits his oppor¬ 
tunity .«* he does in the tropical forests of Brazil. 
And over the whole country, mountains, valleys, and 
pampiis alike, blow untiringly the strenuous western 
winds, for the most part in blustering gales that 
succeed one another in imick succession. “ In 
no country in the world,” remarks our author, 

“ must ‘ weather ’ and climalo be so differenti.iUd ns 
in Patagonia. Tlie wrath* r is bad as bad can be 
—wild and boisterous, bui sting into fury, breaking 
into sunshine, freezing the blood in on**’* veins with a 
biting blizzard, or suffocating the s\steni w'ith the 
still steady glare of a noonday sun, and it mav do all 
this and more in the course of a few houts’ inteivnl; 
but whether storming or shining, tearing one’s tent 
to rags or bathing the landscape in sunshine, wIk) can 
desiiibe the life-giving, purifying, sweeU-ning, 
strengthening effects of the climate.” 

Sucli is Patagonia, a land that seems destined to 
nourish a hardy race woven of many strands, .iniong 
which the sturdy Welsh colonists of the i6th of 
October Valley, of w'hom the author has much to 
tell us, will not be least imiKirtant To the man of 
science it is a land of striking illustrations of long 
established principles and of problems that will nn^uir** 
many years of research to solve, for of the story of 
its making scarcely the first chapter a chapter of 
w’hich Darw’in wrote the ojiening pages—is vet 
complete J. V/. E. 


LOhD KELVIN AND (GLASGOW 
VNIVER<iIT\. 

'T'HR installation of Izird Kelvin ns Chaneeilor of 
(ilasgciw University, which look place in the 
Bute Hall on Tuesday, is an event which has few, 
if, indeed, it has any, precedents in the recent annals 
of our univc-rsitic**. The' Ch.mcellor is the head of the 
whole universitv, but m practice he Is rarely present 
e\tc‘pt on cerc'monial oci.isions, and a g^eat part of 
the work which he has h.id to do officially is done for 
him in .Scotland, as it is at Oxfoid, Cambridge, 
Ixindon, or in the newer English universities, by the 
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Vice-Chancellor. Many occasions arise, however, when 
it is of Importance to the universities concerned that 
statesmen, such as the Prime Minister, who is Chan- 
ccllor of Edinburgh, Mr Chamberlain, who is Chttn- 
cellor of Birmingham, Lord Rosebery, who Is 
Chancellor of London, and Lord Spencer, who is 
Chancellor of Manchester, should represent their 
universities in Parliament or elsewhere, and such men 
have usually been elected not so much on account of 
their own connection with the universities they pr^ 
side over as of the eminent place they have taken in 
the State, and the w eight which must on all occasiona 
be attached to their considered opinions. I-ord Kelvin 
has been connected with the University of Glasgow 
since his early boyhood, he has spent nis life wdthln 
her walls, and he built up his enduring fame during 
the fifty-three yi-ars when he was professor of naturu 
philosophy in the university 

Lord Kelvin's father was .1 north of Ireland man, 
prep.iring for the ministry of the Presbyterian Church. 
In his day, and until the foundation of the Queen's 
ColIrgCb in Ireland, Glasgow was the university to 
which many north of Ireland men resorted, and Lord 
Kelvin's father was a distinguished student in 
Glasgow, g.iining prizes in many classes more than 
ninety years sine*. About eighty years ago he gave 
up his studies for the ministiy and became professor 
ol mathematics m th** Bdfasi Vcademical Institution. 
Eight years i.nter—in i8,j2 he was elected to the 
ihair of mathematics in Glasgow, which he filled for 
sixteen years with eminent success. There were no 
better text-books anywhere than those which he pub- 
lished on the subji‘rts of his chair, and the small 
number of his students wh*> remember him can 
testify that they never met a cle.irer or better teacher 
of mathematics. Prof. Jam*-s Thomson had a genius 
for teaching other things besides mathematics, and 
both Ijord Kelvin and his elder brother, who was pro¬ 
fessor of engineering first in Belfast and afterwards 
in Glasgow, owed the best of their education to their 
hither. Lord Kelvin was onl\ twentv-twoyears old when 
the university h.id the louiage to elect him to the 
chair of natur.1l philosophy, on the strength of his 
quite exceptioii.il hrilliantj as a student first in 
(ilasgow and .ifttrwards in C.imbridge. How he has 
discharged the dutu s of his chair and how wide and 
fruitful have been his conception of its duties is known 
to the whole world of science 
On Tuesday, after Lord Ki Ivin had been formally 
installed as t'h in* ellor of the I niversity, he proceeded 
to confer the following honorary degrees of LL.D. on 
the recommendation of the Senate. 

Princess Louise (Duchess of Argyll), who was presi- 
d«-nt of Queen Margaret College until the collie 
was incorpoiatid with the university in i8<}3. Tne 
Marquess of .Vils.i, who h.is i.iken a great interest in 
naval architixture, and in its practical application to 
the building of y.ichts .ind other vessels. Dr. J. T. 
Bottomley, F.R.S ; Dr J.imes Donaldson, principal of 
the University ot St \ndrews; .\dniiral Sir John 
Charles Dalrymple H.ay, C. C B.. F R.S ; Dr. J. M. 
I-ong, principal of the University of .\berdcen; Mr. 
G. Marconi; Mr .\ndrew Gr.iham Murray, M.P.. 
.Secretary for Scotland; the Hon. C. A. Parsoni, 
F.R S ; and the laird Provost of Glasgow, Sir John 
Ure Primrose, Bart. 

.\fter conferring these degrees Lord Kelvin delivered 
an addiess, in the course of which he spe^e as 
follow* - 

To be Chancellor of one of the universitie* of our country 
Is indeed a distinguibhed honour For me to be Chancellor 
of this my beloved University of Glasgow Is more than an 
honour. 1 am a ihild of the University of Glasgow. 1 
lived in it sixty-seven year* (183a to 1899). But my vener¬ 
ation for the ancient Scottish university, then practically 
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part of my life My father born in County Down was for 
tour years (1810 to 1814) a student of tne Univeiuty of 
Glasgow and in his Insh home first as profeshur of inathe 
matiis in the mwly founded Royal Belfast Academical In 
stitution his childCLii were taught to venerate the Uni 
versity of Glasgow One of iny earliest nieniories of (hose 
old Belfast days is of iSag when the joyful intelligence 
came that the Senate of the University of Glasgow had 
conferred the honorary degree of Doctor of Liws on my 
father Two years later came the announcement th it the 
faculty of Glasgow College had elcited him to the pn 
fessorship of mathematics 

In 1834 two years after my father wis piomoud from 
Belfast to the Glasgow professorship of mathematics I 
became a matriculated membet of thi University of Glasgow 
To this day I look back to Prof Williim R inisay s lectures 
on Roman antiquities and readings f Juvenal and Plautus 
as more mteresting than many a good stage pliy that I 
have seen in the theatre Happy it is for our university 
and happy for mvsclf that his name iml a kindred sf nt 
are with us still in my old friend and colleague our senior 
professor George Ramsay (iruk under Sir Dinitl 
bandford and Lushington logic under Robert Buch man 
moral philosophy under William 1 Icming natural philo 
Sophy and isiri nomy undir John Pringli Nichol ihenistiv 
under Thoiias Ihonison (a very advimed teacher and in 
vestigatoi) naturil history (zoology md geology) tndei 
William Couptr were as I can testify ly mj own ivpeti 
enie all made mtin sting ind valuable to tin students f 
Glasgow University in the thirties and fort cs of the nine 
teenth century Sandf rd in tei t iig his jun r class th< 
Greek ilphabef and a few th iractenstic Greek words and 
the Scottish pionuneiilon of Gnek gave ideas and s mi 
thing tout hing on philology to \cr\ y >ung students which 
remains on their minds after thi heavier grammar ind 
syntax which fcflowed have vanished from their know 
ledge logic was delightfully unlike the Collegium 
Logic urn des ribed by Goethe tj the young Girmin student 
through the lips of Mejihistopheles Pven th dry bones f 
predicate and syllog sm were m ide bv Prof Hu ban in v r\ 
lively fi r six weeks among the students of 1 gi ind rhetrri 
in tjlasgow College sixty seven years ago and the delicious 
scholastic gibberish of Barbara (<latent* remains with 
them an amusing roexillettion \ hippy and instructive 
lllustrilion of the inductive legic was tikin from Wells s 
‘ Iheeiry of Dew then twenty years old My predecessor 
m the natuial philosophy chair Dr Meikleham taught h s 
students revercnec foi the great trench mathe matici ms 
Legendri I agrange I aplace His immediate successor in 
the teiihing of the natural ph losophy class Dr Nichcl 
added 1 rtsnel and Fourier to this list of scientific nobles 
and by hi» own inspiring enthusi ism for the great French 
sehool of mathematical physics continually manifested in 
his experimental and theoretical te ithing of the wave theory 
of light and of practical astronome he laigelv promoted 
sciential study and thorough appie lali in of science in the 
University of Glas^w In this hell vou see side by side 
two memorial windows presented to the university to mark 
permanently its admiration of three men of gnitus John 
Caird John Pringle Niehol and his son John Nichol who 
lived in It and worked for it and for the world in the two 
departments of artivity for which univeisities exist the 
humanities and science As far bock as 1818 to 1830 
Thomas Thomson the first professor of chemistry in the 
University of Glasgow began the systematic teaching of 
praetical chemistry to students and by aid of the foe-ultv 
of Glasgow College which gave the site and the money 
for the building realised a well equipped laboratory whieh 
preceded I believe by some years Liebig s famous labor 
atorv of Giessen and was I believe the first of all the labor 
atones in the wiorld for chemiial research and the practical 
instruction of university students in chemistry That was 
at a time when an imperfectly informed public used to 
regard the University of Glasgfow at a stagnant survival 
of mediaevolism and to call its professors the Monks of the 
Molendinar t 

The university of Adam Smith James Watt and Thomas 
Reid was never stagnant For two centuries and a quarter 
It has been very progressive Nearly two centuries ago it 
hail a laborateiy of human anatomy Seventy-five years 
NO T83I, VOL. 71] 


ago It hod the hrxt chemical students laboratory Sixty 
hie years im it hud the first professorship of engineering of 
the British bmpiie 1 fty years ago it had the first physical 
students laboritury—a deseited wine cellar of an old pro 
fesseriil huuse enlarged a few years latei by the annexation 
ot 1 deserted exaiiiinadon room ihirtyfeur years ago, 
whem It migrated from its four bundled years old site off 
the High Street of Glasgow to this brighter and airier hiU 
top It acquired laboratories of phyxiclogy and zoology too 
smtll and too meagrely equipp^ Anel now every univef 
sity in the world has ei desires to have labcratoiies of 
human inatomy of chemistry of physics cf physiology of 
zoology Within the last thirty ye irslaboralories of engineer 
mg ol bot iny and of pt! he he 1th h eve been added to some 
of the universities of the British Hmpiie with highly bene 
iicent results for our country and the world All these the 
I niscruty of Glasgow now has During the last fifty years 
our university has grown in mat rial greatness and m work 
ing power to an extent that its m ist ardent wi,ll wishers in 
the iirst half of the ninete.tnth century tfuld s arcely have 
imigined possible Two sue essne ligislitive eommisnona 
(1858 anei 1889) have re fermed its constitution and 
brcalenel its fuundatic ns ind idded to its financial 
resjur es and admitted women to its membership with all 
the privileges of students ind greluates Splendidly liberal 
subscriptions by the peopl f ( 1 gw iiid bv a world wide 
public outside backed bv poweiful i 1 frim the National 
Ireasury enabled the university on leaving its ancient site 
O enter into the grand group jf buildings on Gtlmorehill 
in which It has happily lived ever sin t \ few years later 
the generous gift of 45 ooof by the I ite M irquis of Bute 
built the hall tailed after his n me in which we are now 
let \t the same tin the idjoimng Randolph Hall and 
St rcise yxer* 1 uilt Iv i p irtion tf the leg icy left to the 
un versify by the late Mr Randolph The Queen Mirgaiet 
t liege inel gi unds yv re presented to the university by 
Mrs Elder who also added largely to the endowment of the 
ng neenng prifess rship and founded the piofessorshtp of 
nival ar hitecture Other genereus donors have given an 
engineering laboratory with lecture rot ms and botanical 
buildings ind gr at an I mu h nee 1 d extensions m the 
anatomeal depaitment The Cernegit Trust and the prm- 
pal s umcers ty equipment scheme art at present provid¬ 
ing two new buildings one of these is I r extensions m the 
medical school Th other in whi h 1 natmalU take the 
most personal intere st is for the natural philosophy depart¬ 
ment m luding lecture rooms and i physic il laboraloiy all 
designed and at present being realised under the able 
dire tion of my sucres rr in the natural ph losophy chair 
Prof Andrew Gnv , 

In the province f the hum init es the working power of 
the university for instruction and ieea*irch his be^n largely 
lugmentexl during the last fifty vears by the f undatlon of 
new pre fi ssorsh ps e nveyancing English language and 
literature Biblical eriticism el meal surgery clinical 
medicine history ( n mv opinion the mest importint of all m 
the literary department) pathology politieal economy In 
mathematics and in the science of dead matter profesw 
ships of naval ar hitecuire and gee logy leeluresh ps of elec¬ 
tricity of physics and of physic I chemistry and demon¬ 
stratorships and flicnl assistantsh ps in all department 
have most usefully extended the r inge of study and largely 
strengthened the working corps for research and instruction 
1 venture to congratulate the eitv ef Glasgow on having 
for her god daughter a unisers Iv so splen 1 dlv equipped and 
so admirably provided with worki i s 


flNNIlbRSiRi W/ffJVG OF THE RO\AL 
%OClhT\ 

•pHE report of the council of the Royal Society yvaa 
* presented at the anniversary meeting held yester¬ 
day November 30 and the president Sir William 
Huggins, K C B F R S , delivered the annual 

address 

The council refers to the second general isstmblv of 
the International Association of Academies last Whit¬ 
suntide as one of the chief events of the year \l the 
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close of the meeting, Vienna was chosen by a 
unanimous vote as the place of meeting of the next 
general assembly A complete protocol of the pro¬ 
ceedings of the assembly has been drawn up and will 
be issued before the end of this year Other matters 
referred to in the report are the African geodetic arc 
the international congress of aeronautics held at St 
Petersburg in August the international laboratory of 
physiolofi^ on Monte Rosa the Royal Society ‘ Cata¬ 
logue of Scientific Pipers ” the ‘ Intemitional Cita- 
togue of Scientific I itcraturc ” the Government grant 
for scientific investigations ind the expenses of special 
Government inquiries 

The Royal Society is frequently requested by 
various dep irtments of the Government to advise upon 
or in some cases to undertake the supervision md con¬ 
trol of ind in others the entire responsibility for 
scientific investigations of national im(Mrtancc but no 
provision has been made by Government to meet ex- 
p( nscs to which the Society has been put in acceding 
to these requests As the result of pointing out this 
uns itisfactoiy position H M Treasury has approved 
of in alteration in the regulations for administering 
the Government grant of tfnoal for scientific purposes 
which will permit i sum to be set aside out of the 
reserve funa of the grant for printing and office ex¬ 
penditure incurred in undertaking controlling 
supervising or advising upon matters which the Presi¬ 
dent and Council mav at the request of the Govern¬ 
ment undertake control supervise or idvise upon ’ 
Thit IS to say the Royil Socictj is graciously per 
mitted by the Treasury to use a pirt of the innual 
Government grant for scientific investigations to meet 
expenses incurnd in answering Government inquiries 

Mention IS also made in the report of the rodium 
research grant of the Goldsmiths’ Compiny the 
Treasury inquiry into the Meteorological Office ind 
the letter on scientific cducition sent by the council 
to all British universities last January I he following 
extracts from other parts of the report of the council 
are of interest - 

Steepmg Sukmis 

rhe investigation of this disease in Uganda was con 
tinued after Colonel Bruces return to Fngland by Dr 
Nabarro and Ciptam Greig of the Indian Medical Service 
A further report (No 4) by Colonel Bruce has been pub 
Iwhod and its general cuncluiions briefly stated in the last 
report of th< ccuncil—nimely that the ileip ng iickness w 
caused bv the entrance into the blood and thence into the 
cerebrospinal fluid of a species of Irvpanosomi (f 
gimbienie) and that these trypanosomes are trinsmitted 
from the sick to the healthy by a species of tsetse fly 
{Glotnna palpalts)—havf been confirmed bv subsequent 
observations The efforts of the observers are now being 
directed to the attempt to discover a means of eliminating 
the trypanosomes fiom the blood and tissues of the infected 
in the early stages and before severe damage has been done 
to the nervous centres In the meantime the Royal Society 
Committee has advised the Government to adopt such pre 
ventive measures as are found practicable for protecting a 
non infected area where the earner flv is found from the 
ineunion of emigrants from the infected areas 

Antarehc Expedition and iHVtstigaiion 

The Antarctic thip Dttcovery accompanied by the relief 
ships Morning and Terra Novi returned safely in March 
last to Lyttelton and a Summary of Proceedings whs 
forwarded thence by Captain Scott by post to the pretidenU 
^ the Royal and Roval Geographical Societiea The 
Ditcovery amved in England at the beginning of September 
when a joint letter of welcome from the president and the 
presidi nt of the Royal Geographical Society was dispatched 
to Captim Scott 

, The natural history specimens and notes and drawings 
have been sent to the Bntish Museum (Natural History 
Department) to be preserved there as part of the national 
collection the trustees of the museum having agreed to 
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organise and undertake the publication of these rssults <A 
the expedition under the editorship of the director of the 
museum 

The laborious duty of arranging for the reduction dud 
publication of the magnetic and meteorologic il observations 
made by the expedition has been undertaken by the Royal 
Society Two special expert committees have been 
appointed and are already deiling with these two classes 
of material 

As regards the magnetic observations the lljdrographic 
Department of the Admiralty has undertaken the redui t On 
of about one th rd of the material and the remaining two 
thirds conbisting of the slow run magnetogranis remain 
to be dealt w th The committee for m ignetism have 
iccrrdinglj arrmged that these observ itions shall be re- 
du ed under the superintendence of Dr Chree their s*rre- 
tarv in the observatory department of the National Phi steal 
I aG ratory and the Royal Society has undertaken re¬ 
sponsibility for the cest of these reductions to the extent 
«f 400! bv an advance from the donation fund in the full 
hipe that this expenditure will be refunded out of the pro 
ce^s of the sale of the Discovery 

Committees have been arranged for dealing with other 
observations The ndu ticn of the meteorological observ¬ 
ations has been undertaken bv the Mcteorolopcal Council 
w th the aid < f a sum of swJ gu iranteed bv the Roval 
Geographi al SkhIj m anticipation of the sale of the 
Discovery It is hoped that the publication of these results 
will be undertaken by II M Stationery Office 
The commiltees ire working as far as possible in concert 
with the author ties engaged in the reduction of the obseiv 
ations of the German and Scottish Antarctic Expeditions 
which in part covered the same period «f time 
It IS proposed that thi sp< al siientific results of the 
expedition shill be published n a uniform series of volumes 
simil II ( the publishrd revrrds r f the Challenger Expedition 

M dit rranean f ter 

In lebniarv last a letter wis received from the Colonial 
Office asking whethir the Rev il Society would be willing 
to appoint an advisorv b>ard in this country for the purpose 
of supeivising mvcsi j,alions into Mediterranean fever to 
be tuned out Iv a cimmissan representing the Navy the 
\rmy and the ( ivil Government of Malta 
The matter vvis referred to the tropiial diseases com 
mittee of the so lety which had super ntended the invest! 
gati ns into mil 1111 and sleeping sickness and upon Iheir 
advi < th n un il decided to ac ede to the request of the 
Colonial Oftue provided that the ippcintment of invisti 
gitors rcstid w Ih the Roval Sot 11 tv md that all expenses 
in connecti n w th the investigation were borne by the 
<■ vernment Ihese londilions were accepted by the 
Ciovtrnnenl wilh i modifl aliun which the loumil acceded 
to at the partici lar request of H M 1 reasurv vi/ that 
the Royil Societv should piiticipate bv defraving (out of 
the tiovirnment Grint Reserve lund) the cost of scientiflr 
equipmint to in anirunt not exceeding aoof Ihe advisory 
boaiil was constituted as a subcommittee of the tropical 
diseases committee with Colonel Bruce F R S as chair 
man Membeis of the commission of investigation were 
nominated with the approval of this committee by the 
Navy the Arinv and the Civil Government of Malta and 
Colonel Bruce himself went out to Malta on behalf of the 
mmittee to start the inquiry which is now in active 
progress 

National Physical laboratory 
The National Ph) steal I aboratory hat continued its work 
with succev. during the year the last of the five for which 
I the original annual grant of 4000I was made by the 
Ireisury 

Ihis fact has been prominently before the committee at 
Its venous meetings In reply to an inquirv by the chair¬ 
man a letter was received from Sir E W Hamilton to the 
effect th»t while there was no idea of stopping the grant 
the question before H M Treasury was whettier there should 
be an increase in its amount and suggesting that the com- 
mittee should formulate ‘ constructive proposals ” witl 
detailed estimates of the expenditure both capital and re 
fumng required to put the laboratory on a satisfactorj 
footing Accordingly this wqs done and a fnemorandum 
on the future organisation and expdhditure of the labor 
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•twj, which wu drawn up hjr the executive committee on 
Febniar; 19, wat lent to the Treaiury by the prewdrat 
and oouttctl, who etrongljr mpported the proposali of the 
committee 

The main recommendation* of the memorandum were 
(1) that a mm of nearly 30 ooof wa* required for capital 
expenditure and (a) that the annual nant should be raised 
m the course of four year* to 10 oooT, while with a view 
to supportmr these proposal* a request was made for an 
ofnciai inquiry mto the work and organisation of the 
laboratory 

To this request the rmanclol Secretary of the Treasury 
replied stating that the question of the increase must stand 
over until the estimates for 1905-6 were under consider¬ 
ation end suggesting that meanwhile the executive com 
mittee should consider which of the new works were of the 
most pressing importance and make application accord- 
inriy 

In answer a further memorandum was prepared point 
mg out that the question at issue wis whether the labor 
atorv IS to be allowed to remain undeveloped in its present 
(onoition with its I mited powers md opportunities or 
whether it is to be adequately developed, and ultimately 
plated on a footing similar to that of the correhponding 
institutions in other countries and asking that the First 
Lord of the treasury would receive n deputation to support 
the request already made ‘ That an inquiry might be in¬ 
stituted into the work and org tni!>ation of the National 
Physical Laboratory with a view to Uying down the lines 
that ought to be followed in its future development 

In consequence of this request a onference took place 
earlv in August it the House of Common* between the Prime 
Minister the Chancellor of the Pxchequer and the President 
of the Board of Trade on the one hand and Lord Rayleigh 
Sir r Ilopwood the treasurer and senior sc rctary of the 
Roval Society with the diiector representing the laboratory 
at which the matter was discussed 

The donations and subscriptions promised to the labor 
story in most cases for five years have inn eased and now 
reach a total of about aoooi 

While the report is one of progress the committee of the 
laboratory feel that with adequate financial support they 
might do much more It is not yet sufficiently recognised 
how substantial is the assistance the laboratory can render 
to commerce and manufactures The grant made by the 
Government is treated by them as one in aid of science itself 
although It IS applied undci the highest snentiflc direction 
to facilitate the applications of science to manufacture 
This distinction is un import int one which needs to be 
emph isised when it is fullv grasped the progress of the 
laboratory as an aid to nation il industry will be much 
more rapid 

In his anniversary address the president referred at 
first to the scientific larecrs of the thirteen fellows of 
the Society lost by death since the previous anniver¬ 
sary He then gave a sketch of the work the 
society has done md is doing for the nation and 
show^ how the generous intentions of the founder 
Charles II were never fulfilled From this survey 
of the history of the society we have taken the follow 
mg extracts with the descriptions of the scientific 
work of this year’s medallists — 

luring the last few years a very large amount Increasing 
eMh year of work outside the rea ling discussion and 
printing of paper* of a more or less public character has 
been thrown upon the Royal Society—*0 large indeed as at 
present 10 tax the society s powers to the utmost A not 
inconsiderable part of this work has come from the initiation 
by the society itself of new undertakings but mainly it has 
consisted of assistance freely given at their request to 
different department* of the Government on queetions which 
require expert ^lentific knowledf^e and which involve no 
amoun^f labour on the part of the officers and staff 
and tnuch fiwMcrlfice of tune and ener^ from fellows 
iir tnpst cates IwW at a distance 

There « Itttle omht that this largely increased amount of 
public work has anm m part naturally from the greater 
fCteotiAc activity of\|ie present day tlut also and to a 
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greater extent, from the fuller recognition by the Covera- 
ment and the public of the need for scientific advice and 
direction m connection with many matters of national con¬ 
cern 

It may not be inopportune therefore for me to say a few 
words on the advisory relation in which the society has 
come to stand to the Government and to review very briefly 
the gp-eat svork which the society has done, and is domg 
for the nation 

Among iLOdemies and learned societies the position of 
the Roy^ Society is in some respects an exceptional one 
In the British dominions it holds a unique position, not only 
as the earliest chartered scientific society but m its own 
right on account of the number of emment men mcluded in 
It* fellowship and the cl me connection in which it stands 
though remaining i private institution with ths Govern 
inent fhe Royal Society is a private learned body, con¬ 
sisting of a voluntary and independent assoaation of students 
of science united for the promotion of natural knowledge at 
their own cost 

The Royal Society while remaining a purely private in 
ktitution for the promotion of natural knowledge has been 
ri^irded by the Government as the acknowledged national 
scientific bcidv the adviee of which is of the highrst authority 
on ill scientifie questions and the moio to be trusted on 
ircuunl of the society s financial mdepindincp a body 
which through its intimatp relations with the learned socip 
ties of the t 1 Ionic* has now become the rentre of British 
science The society s historical position and the scientific 
eminence of its fellows have made it naturally the bodv which 
the snentific authoritiis of foieign countries regard as re 
prisenting the science of the Fmpire and with which they 
ire anxiius to consult md to coopernte from lime to lime 
on scientih questions of intern'ition'il importance 

On their part the fellows of the Royal Society remember 
mg that the promciion of natural knowledge is the gnat 
cbject for whiih it was founded and still exists and that 
all undertakings in the home and in the State since they 
are concerned with nature can be wisely directed and carried 
on with the highest efficiency only a* they are based upon a 
knowledge of nature have always recognised the funds 
mental importance of the society s work to national as well 
as to individual suicess md prosperity and their own 
responsibility as the depositories of such knowledge They 
have always been willing even at gr it peisonal cost 
ungrudgingly to afford any assistance in their power to 
the Government on all questions referred to them which 
depend upon technical knowledge or which require the em 
ployment of srientiiii method* In particular the society 
has naturally always been eager to help forward and even 
to initiate such nation il undertakings as voyages of 
c bservation or of discovery of any kind or for the investi¬ 
gation of the me dence of disease which have for their ex¬ 
press object the increase of natural knowledge 

At the same time as the society is dependent upon the 
voluntary help of its fellows whose time is fully occupied 
with their own work the society may reasonably expect the 
Government not to ask for assistance on any matters of 
mere administration that could be otherw ce efficiently pro 
vided for Ihe hope may be expressed that in the near 
future with mcreas^ official provision in connection with 
the recognition of science the position of the society to the 
Government may not extend beyond that of a purely 
advisory body so that the heavy responsibilitieb now resting 
upon It in respect of the carrying out of many public under 
takings on which it* advice has been askef may no longer 
press unduly as they certainly do at present upon the time 
and energy of the officers and member* of committees The 
soriety regard* this outside work unportant a* it is a* 
extraneous and therefore as subordinate and would not bo 
justified in permitting such work to interfere snth the strict 
prosecution of pure natural science as the primary purpose 
of the society's existence upon which indeiMl the society's 
importance os an advisory ll>ody ultimately depends 

The society has accepted heavy responsibilities at the in 
stance of the Government m respect of the control of scien 
tific observations and research in our vast Indian Empire. 
In 1899 the India Office inquired whether the Royal 
Society svould be willing to meet the wishes of the Indian 
Government by exercising a general control over the scien 
tific researches which it might be thought desirable to 
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inititute m that country A ktanding committer wa« ap 
pointed in coneequence by the council for the purpose of 
giving advice on matters connected with suentiDc inquiry, 
probably mainly bu logical in India which should be sup 
piementaiy to the standing observatories committee whi^ 
was already established at the request of the Government as 
an advisory body on astronomical solar magnetic and 
meteorological observations in that part of the Lmpire 
An investigation onerous indeed but of the highest 
scientific interest and of very great practical importance 
has been earned on by a senes of committees successively 
appointed at the request of the Government for the consider 
ation of some of the strangely mysterious and deadly diseases 
of tropical counlrifs In 1K9O a committee was ippomted 
at the request of the Colonial Secretary to investigate the 
subject of the tsetse fly disease in South Afnca Two years 
later Mr Chamberlain Secretary cf Slate for the Colonies 
requested the society tr appoint n (ommittee to make a 
thorough investigation int the origin the transmission 
and the possible preventives anil remedies of tropical 
diseases and especially of the maUnal and blackwater 
fevers prevalent In \fric 1 promising assistance both on the 
part of the Colonial Ollice ind of the Colonies loncemed 
A committee was appfinteil and under its auspices skilled 
investigators were sent out to Africa and to India In the 
case of the third committee the society itself took the imti 
ative An outbreak in Uganda of the disease appalling in 
Its inexorable deadliness known as sleeping sickness * 
having been brought to the knowhdg of the society a 
deputation wain 1 upon Lord I inMlowne it the I oreim 
Ollice asking him to consider f ivoui ibly the dispatch of a 
sm ill commission to I ginda to investigate the disease He 
gave his pproval and a lonmssion cf thr e experts ap 
pointed on the recommendaticn of Ihc mm ttee was sent 
out to Uganda Ciool being voted out of the Government 
grant towards the expenses of the commission 

The investigations in tropical diseises promoted and 
directed by these cc nimttees hive 1 irgelv increised our 
knowledge of the true nature of these diseases and what is of 
the highest pi ctical 11 port ince the) h iv shown that their 
propagation depends upon i inditiuns which it is in the 
power of man si fir to modify or guani agimst as to 
afford a reasonable expectation that it may be possible for 
Lurnpcins to live ind carry on their work in parts of the 
earth where hitherto the sai rifice of he ilth and cvi n of life 
has been fearfully great A general summary of the work 
alriady d ne on mat ir 1 (specially in rigard to ts pre 
vention and also on the nature of blackwater fever has 
been pubi shed in a rirl amintirv paper which records 
Mr Ch imbcrlain s acknowledgment t> the Koval Society 
for Us oeperat on in the work undertaken by the Colonial 
OfTici 1 he ri jk rts on sleeping sickness up to th s time 
form four whole mind ers of the Procee lings giving evi 
dence in support of the viiw that this deadly disease is 
caused by the entrance into (he blood and thence into the 
cerebru spin il fluid (fa species of rrypanosoma ind that 
these organisms are transmitted from the sick to the healthy 
by a kind of tsetse fly and by it alone stuping sickness is 
in short a human tsetse fly disease 

In 1897 the council was requested to assist the Board of 
Irade in di awing up schedules for the establishment of the 
relations between the metrii and the impirial units of 
weights tnd measures A committco* was appointed which 
after devoting much time and attention to the matter drew 
up schedules which w re accepted by the Hoard of Trade 
and incorporated in the Orders of Council 
Soon after the reports were received of the appalling vol 
came eruptions and the loss of life which took place in the 
West Indies in 1903 the council received a letter from Mr 
Chamberlain to ask if the society would be willing to under 
take nn investigation of the phenomena connect^ with the 
eruptions The council considering that such an investi 
gation fell well within the scope of the objects of the society 
organised a small commission of two experts who left 
England for the acene of the eruption eleven days only after 
the receipt b( Mr Chamberlain s letter the expenses being 
mot Iqr a granb of 300I from the Government Grant Com* 
mitte* Six weeln were spent in the islands including 
Martinique by the commission which was successful in 
securmg results of great scientific interest A preliminary 
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report was published at the time and a full report has silica 
appeared in the Transaetion* 

Time forbids me to do more than mention the successive 
expeditions sent out by the society conjointly with the Royal 
Astronomical Society for the observation of total solar 
eclipses and the onerous work thrown upon the society for 
several years in connection with the National Antarctic Ex* 
pedition undertaken jointly with the Royal GeogrMhlcu 
Society which has this year returned home crowned with 
success but the so ety s labourv are not at an end, for the 
prolonged and responsible taiJc if ihi discussion and put^ 
licatirn of the scientifli results of the expedition is still bMoro 
them 

If the Royal Scxiety is entrusted thi responsible task of 
administrating the annual Government grant of 4000! for 
the purpose of v lentihc rewaich and a grant of loool in 
aid of the publiial rn of scientiiic pipfrs 

In addition to Ihise permanent responsibilities which aro 
always with the <■ uty its advice and aid ore sought from 
time to time both bj the Government and by scientific institu¬ 
tions at home and ilroad 111 favour of independent objects 
of a imrc or l(ss timporary character of which os ex¬ 
amples ma) be t iken the recent iction of the society for 
the purpose of obtaining Government iid for the continu* 
ition through 1 gypt of the Afriian arc of meridian and 
for the intern nt 11 of the Governmint to assist in securing 
the fulfilncnl cf the part underlal en b) Great Britain m 
the International Astrographic Catalogue and Chart 

Upon the present fellows f ills the glorious inheritance of 
unbounded free labour ungrudgingly given during two 
(nturics and 1 half for the public seiyice as well as of the 
strenuous prt sc ution at the saiiu time of the primary object 
of the so let) as set forth in the words of the t barter 

the promotion of Natural Knowledge The su ressiva 
general (n» of fellows have unsparingly contributed of their 
time to the ntr du tion and prt me He n whenevei the oppor- 
tunitv was afforded them of scientific knowledge and 
methods into (he management of public concerns by depart¬ 
ments of the ( ovi rnment The hnanrial independence of 
the Royal Sot ety neither receiving nor wishing to iccept, 
State aid f r ts r wn private purposes has en ibled the 
s Kitty to give idvice and assistance which both w th the 
Government ind with Parliament have the wiight and 
fnality (fa wholh disinterested opinion I m i) quete here 
the words of a rtcent letter from H M Treasury — Their 
Lordships have d( med themselves in the past very fortunate 
in being all to rely in dealing with scientific questions, 
upon th( lid f till Royal Societ) whi h commands not only 
the confident e of the scientific wcrld but also of Parlia¬ 
ment ' 

In the post th R yal So iet\ his l(in not infrequently 
greatly himjarid n giving its advice by the knowledn 
that the funds ils lutclv n^cd for the carrying out of the 
matters in quest on in accordance with our present scientific 
knowledge woul 1 n t be forthcoming 1 Ik ugh 1 am now 
speaking on y wn rcsponsibilitv I am sure that the 
society IS with ii e if I say that the expenditure by the 
I overnment on sc entifi research ind scientitic institutions, 
on which Its commercial and industrial prosperity so largely 
depend is wholly inadequate in view of the present state of 
international lompetition I throw no blame on the In¬ 
dividual menbers of the present or former Governments, 
they are necessarily the representatives of public opinion, 
and cannot go beyond it Ihe cause is deeper it lies in 
the absence in the leaders of public opinion and indeed 
throughout the more influential classes of society of ■ 
suffieiently intelligent appreciation of the supreme import¬ 
ance of scientific knowMge and scientific methods in all 
industrial enterpnses and indeed in all national undsr- 
takings The evidence of this grave state of the public 
mind IS strikingly shown by the very small response that 
follows any appeal that is made for scientific objects in this 
country in contrast with the large donations and liberal 
endowments from private benefaction for scientific purnoesa 
and scientific institutions which are always at once forth¬ 
coming in the United States In my opinion the sc i en tifi e 
deadness of the nation is mainlv due to the too exclustvMy 
meduBval and classical methods of our higher public schools, 
and can only be slowly removed bv making in future the 
teaching of science not from textbooks for passing an 
examination but as far as mav be possible from the study 
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of the phenomena of nature by direct obeervatton and ex¬ 
periment, an fntegial and eiaential part of ill eduiation in 




to the award of the medals 


Copley M^dal 

The Copley Medal is awarded to *>11 Williini Cnukes 
IKS for bis (xpenmental resoarthcs in ihemistry ind 
physics extending over more than fifty years l<\cr since 
his discovery of the element thallium in the early diys of 
spectrum analysis he has been in the front r ink as regards 
the refined application of that weapon of resetreh in 
chemical investigation I ntcr the discrepancies which hi 
found In an attempt to improve weighings by conducting 
the operation in high vacua, wen tracked out by him to a 
repulsion arising from radiation which was ultimately 
ascribed by theory to the action of the residual gas This 
phenomenon illustrated by the radiometer opened up a new 
and fascinating chapter in the dyn imical theory of rarefied 
gases which the genius of Maxwell O Reynolds and 
others, has left still incomplete The improvements in 
vacua embodied in the Crookes tube led him to a detailed 
and bnlliant experimental analysis of the phenomena of the 
electric dischirge across exhausted spues in this backed 
by the authority of Stokes he adduced long ago powerful 
cumulative evidence that the now familiar kathode rsys 
previously described by C 1 Varley must consist of pro 
jected streams of some kind of m itcrial substance His 
simple but minutely careful experiments on the progress of 
the ultimate falling off in the viscosity of rarefied gases 
from the predu 1» d i onst int v iluc of Maxwell at very high 
exhaustions gave in Stokes s hands in exact account of 
the trend of this theoretic ally interesting phenomenon which 
had already been approached in the investigations of Kundt 
and Warburg using Maxwell’s original method of vibrating 
discs 

These examples not to mention lecent work with radium 
convey an idea of the acute observation ex(i»rinunlal skill 
and persistent effort whuh have enabled Sir William 
Crookes to enriih physual scieme in many departments 

humford Mi hi 

Ihe Rumfnrd Medal is awarded to Prof Fmest Ruther 
ford IRS on account of his researches on the properties 
of radio active matter in particul ir for his capital discovery 
of the active gaseous emanations emitted by such matter, 
and his detail^ investigation of their transform itions The 
idea of radiations producing ionisation of the type originally 
discovered by Rontgen and thi idea of electiihed particles 
like the k ithode rays of vacuum lubes projected from radio 
active bodies had gradually become familiar through the 
work of a suriession of recent investigators when Ruther 
ford’s announcement of a very active substance diffusing 
like a gas with a definite atomic mass c mittid by compound 
of thonum opened up ytt another ivenue of reseaich with 
reference to these remarkable bodies The precise interprc 
tation of the new phenomena so promptly perceived by 
Rutherford was quickly verified for radium and other sub- 
stanies by various observers and is now universally ac 
cepted The modes of degradation and the enormous con 
comitant radio-activity of these emanations have been in 
vestigated mainly by Rutherford himself with results 
emb^iod in his treatise on radio-activity and his recent 
Bakerlan lecture on the same subject It perhaps still 
remains a task for the future to verify or revise the details 
of these remarkable transformations of material substances 
resulting apparently in the appearance of chemical elements 
not before present, but, hoibeter that may issue by the de 
tection and description of radio-active emanations and their 
transformations Prof Rutherford has added an unexpected 
domain of transcendent theoretical interest to physical 
science 

Royal Medal 

A Royal Medal Is awarded to Prof W Burnside F R S 
on the ground of the number, onginahty, and importance of 
his contributions to mathematical science The section of 
our " Catalogue of Scientific Papers ” for the period 1883- 
1900 enumerates fifty-three papers by Prof Burnside the 
lint dated 1885 and the " International Catalogue of Scien- 
Bflc Literatura ” thirteen more His naithematiad work 
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has consisted largely of pipers on the theory of groups, to 
which he has m ide most valuable additions In 1897 he 
published a volume On the Iheory of Groups of Finite 
Order which is 1 st indard authoiity on that subject Iwo 
recent papers on thi same theory published in 1903 may be 
specially mentioned In one of these he succeeded in estab¬ 
lishing by direct methods distinguished bv grr t lonciseness 
of treatment the important subsidiary theory of group- 
iharactenstics whub had been originally ariived it by 
vtry indireit and lengthy proiisses In the other he proved 
quite shortly the important nsult that all groups of which 
the order is the product of poweis of two primes are soluble 

Besides the treatise ind papers relating to group theory. 
Prof Burnside has putlished work on various branches of 
pure and applied m ithi inatics Ills work on autoniorphic 
functions dealt with an important and difficult special case 
which was not included in the theory of these functions as 
jireviously woiked out The paper on fireen’s funition for 
1 system of non intersicting spheres was perhaps Ihe first 
vvoik by any writer in which the notions of automorphic 
functions ind of the theory of groups were applied to a 
physual problem He has ilso made important contnbu- 
tions to the theory of functions non Euclidean geometry, 
ind the thiorv of wavis on liquids His wqik is distin¬ 
guished by great acuteness and power as well as by unusual 
ihgance and most admirtble lirevitv 

/oval Widi/ 

Ihi utlur Royal Medal is awaided li Colonel David 
Biuce FRS who since 1SH4 has tun engaged in 
prosecuting to 1 successful issue rest inhes into the causation 
if a number of impoitant diseises affi ting man and 
iiiimals When hi went to Malta in iSSq ihe exict nature 
f the widelv pn valent Milta Ko k or Medilcr 
rinenn fever was rntirelv unknown \fter some yiars’ 
work at thi etioligy of this ilisnse he disiovered in 1887 
the organisn laiising it and suuuded in lullivating the 
Micrococcus niehlensts rutside the body This discrvery 
has been 1 infirmed by nnnv othii workus ind is me of 
great imjioitime from all prints of view ind perh ips more 
(specially is th inks to it Malta fever 1 111 now be m panted 
fri 111 other disi ises /, tvplirid lemitl ii ind milirinus 
fivers with whitli it had hilliirl been f unded 

Uuiing the next few viars he was eng iged in reseaiche* 
of value I n iholera ind on methods of inimunis itirn against 
this diseise He also i irriid out sum w ik in ihi leuco 
ivtes in the blood jmblislied in the Proici diiii,v of Ihi Royal 
SiMietv 18*14 

In i 8*)4 he was i* quested Iv the (lovirn r of N il il to 
investigate the su[ posed distinct diseisis of n igana ” 
ind tbi tsetse fly disiase In Ihe shnit turn f two iiioniht 
he madi tiu most important discovery th it ih se two dis¬ 
eases wen rne and lie same mil ilependint open the 
presence of a protnro m urganisni in thi blood kii wn is a 
trypanosome Some six months liter Hruie w is 1 n ibied to 
return to /ululand ind remained then two yi irs studying 
Ihe disease ind making the discovery that Ihi tsetse fly 
ailid as the c uricr of the organism whuh i iiisiil it He 
wis thus the first lo show that an insnt might cairy a 
protoroan parasili that was pathogenii ihis tiservition 
was in cdt in 180, 

Bruce not only di ti rmined the n itun and oiirsc of 

nagoni I ut in iddilion hi sludud Ihi disease m a large 
number jf domestic animals and also cl served thi malady 
in a latent form in the wild animals of Si uth Afrii i Sub¬ 
sequent observers hive f und but litll to idd to Bruce’s 
work on this subject 

In iqno Bruie was ordered lo join a commission investi¬ 
gating the outbreak of dvsenliiy in Ihi Army m 'kiuth 
Afriia and a great pirt of the laboratory work performed 
bv this commission was earned out by him 

In 1003 Colonel Bruce went at the lequeM of the Roval 
Society to Uganda lo investigafe further the nature of 
sleeping sickness It w is ven largilv if not entirely, 
owing to him that the work of the Royal Society’s com¬ 
mission was brought to a successfitl issue At the time 
when he arrived i trypanosome had been observed by 
Castellnni in a small number of eases of this disease thanks 
to Bruee’s energy and scientific insight these obaervatlons 
were rapidly extended and the most conilusive evidence 
obtained that in all cases of the disease the trypanosome 



no 


NATURE 


[Dbcembek I, 1904 


wai pretent H# thowed further that a certain teette fly 
the (rloisHM piUpolu acted di the carrier of the trypano- 
•ome, and oMoined evidence ahowingr that the diitribution 
of the diaeoae and of the fly were atrikuigly wmilar 
Bruce haa therefore been instrumental in discovering and 
establishing the exact nature and cause of three widespread 
diseases of man and of animals and in two of these nagana 
and Malta fever he discovered the causal organism In 
the third, sleepmg sickness he was not the first to see the 
organism but he was quick io grasp and work out the dis 
covery, and he made the interesting discovery of the carrier 
of the pathogenic organism and thus discovered the mode 
of infe^on and of spread of the malady matters of the 
highest Importance as regards all measures directed to arrest 
the spreading of the disease 
All this research work has been done whilst serving in 
the Royal Army Medical Corps and engaged in the routine 
work of the Service 

Davy Medal 

I he Davy Medal is awarded to Prof W H Perkin ]un 
F R S for his masterly and fruitful researches in the domain 
of synthetic organic chemistry on which he has been con 
tinuously engaged during the past twenty five years 

Dr Perkin s name is identined with the great advances 
which have been m ide during the past quarter of a century 
in our knowledge of the ring or cyclic compounds of carbon 
Thus in the year 1880 the cyclic carbon compounds known 
to chemists were chiefly restricted to the unsaturated group 
mgs of SIX carbon atoms met with in benzene and its deri 
vatives whilst the number of compounds in which saturated 
rarbon rings had been lecognised was very limited and it 
was indeed considered very doubtful whether compounds 
containing carbon rings with more or less than six atoms 
of rarbon were capable of existence 
The starting point for Dr Perkin s researches in this 
field of inquiry was his investigation of the behaviour of the 
di halogen derivatives of various organic radicals with the 
sodium compounds of malonic ateto acetic and benzoyl* 
acetii esters which led to the svntbesife of the cyclic poly 
methylene compounds up to those of hezainethylene whilst 
heptamethyleni derivatives were obtained by an adaptation 
of the well known reduction of ketonic bodies leading to 
pinarones The reactions thus introduced by Perkin are 
now classical hiving proved themselves of the highest 
importance for synthetical purposes ind hiving been in 
strunientil in stimulating the further investigation of tlie 
cyclic compiunds cf larbon 

Dr Perkin also extended the same methods to the syn 
thetical formation of carbon rings of the aromatic senes 
obtaining by mcani, of ingeniously designed reactions den 
vatives of hydrindonaphthene and tetruydronaphthalene 
But whilst the above achievements depend mainly on 
happily conceived and brilliantly executed extensions of the 
milonic and aceto iretic ester syntheses Perkin has by a 
remarkable development of the Franktand and Uuppa re 
action for the synthesis of hydroxyadds been successful in 
building up the important cimphoronic acid in such a man 
ner as to plaie ils constitution beyond doubt (1897) 

Dr Perkin his further devotid much attention to the im 
portant subject of the constitution of camphor towards the 
elucidation of which he has contributed valuable expert 
mental evidence embodied in a most important and elaborate 
paper containing the resuits of miny years’ work in con¬ 
junction With numerous pupils entitled ‘ Sulpbocam|divlic 
Acid and Isnlnuronolic Acid svith Remarks on the Con¬ 
stitution of Camphor and Some of its Derivatives ” (i8<^) 
Bearing on the same subject are later communications on 
camphoric acid and isoiamphoronic acid 
About flie year 1900 Perkin in prosecuting his researches 
on the constitution of camphor compounds succeeded in 
devising synthetical methods for the production of what he 
has termid bridged rings ” of which a simple example is 
furnished by the hydrocarbon dicyclopentane 


XH-CH, 

h/ I I 

XH-CH, 


The vnivrrsal admiration of organic chemists has been 
caBedJorth by these investigations they reveal indeed, a 
wondmil^Pl^tT for devising reactions which cor 
carboainHIpB (» t$A into^he desired groupings 


Of other publications displaying not only extraordmaw 
expenmenul skiU but close reasoning mid tto poww at 
interpreting resulU, mention may be made of w Perldn s 
memOTable researches on the constitution of d^yifaacetic 
icid berberine brasilin and hmmatoxylin respecHvdy 
During the present year (1904) Dr Perkin has maM 
perhaps the most remaikable addition to the long liM of 
his achievements by successfully synthebising terW, inicnya 
terpineol and dipentene substances which had previously 
engaged the attention of some of the greatest masters of 
organic chemistry 

In conclusion it may be stated that Prof Perk in 
only the author of the above and numerous other important 
researi^es which are outside the scope of this brief W™* 
mary but that he has also created a school of research In 
organic chemistry which stands in the very highest rank 


Darwm Medal 

Ihe Darwm Medal is awarded to Mr William Bateson, 
F R S for his researches on heredity and variation 

Mr Bateson began his scienlilic career as a morphologist 
and distinguished himself by researches on the structoe 
and development of Balanoglossus which have had a far- 
reaching influence on morphological science, and which 
established to the satisfaction of most anatomists the affinity 
of the Enteropneusta to the Chordate phylum Dissatisfied 
however with the methods of morpholo^cal research os a 
means of idvancing the study of evolution he set himself 
resolutely to the risk of finding a new method of attacking 
the species problem Recognising the fact that variation 
was the basis upon which the theory of evolution rested he 
turned his attention to the stud> of that subject and entered 
upon a series of researches which culminated in the pubhea 
tion in 1894 of his well known work entitled Materials 
for the Study of Variation 4c This book broke new 
ground Not only wis il the first system itic work which 
hid been published on variation and with the exception of 
Darwin s Variutir n of Animals and Plants under Domeati 
cation ’ the only extensive work dealing with it but it was 
the first serious attempt to estiblish the importance of the 
priniiple of discontinuity in vinition in its fundamental 
oearing upon the prrllem of evolution a pnnciple which he 
constantly and suiiissfullv urged when the weight of 
authority was against it In this work he collected and 
system itised a great number of examples of discontinuous 
varntion ind by h s bio id and misterly handling of them 
he p ived the wiy for those remarkable advinces in the study 
of heredity whuh hive taken pin e in the last few years and 
to «h ch he h is hiii self so 1 irgelv contributed He was the 
first in this country 11 recogn se the importince of the work 
of Mendel which publish^ in 1864 and for a long time 
completely overlooked by niturilists contained a clue 
to the labyrinth of facts which had resulted from the 
liliun tf his predrcissirs He has brought these 
results prominently forward in T ngland in his im 
portant reports to the 1 volution Committee of (he Royal 
Society and m papers before the Royal and other societies 
and also befoie horti uUunsts and breeders of animals He 
has gathered ibout him a distinguished body of workers 
and has divoted himself with great energy and with all 
his available resources to following out lines of work similar 
to those of Mendel The result has been the supporting of 
Mendel s com lusions and the bringing to light of a much 
wider range of facts in general harmony with them It is 
not too much to say th it Mr Bateson has developed a school 
of researrh to which many biologists are now looking as 
the source from which the next great advance in our know¬ 
ledge of organic evolution will come 


SylveiUr Medal 

Ihe Sylvester Medal is awarded to Georg Cantor pro 
fessor in the University of Halle on account of his rei- 
searches in pure mathematics His work shows originality 
of the highest order and is of the most far-reaching im¬ 
portance He has not only created a new fidd of mathe¬ 
matical investigation but his ideas in their aj^cation to 
analysis and in some measure to geometry, fumidi a 
weapon of the utmost power and precision for dealing with 
the foundations of mathematics and for formulating the 
necessary limitations to which many results of mathematies 
ore subtect 
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la 1870 h« «ucceeded in •ohring' a que«tion which wm 
tfa«n attracting much attention—the queetion of the unique* 
neee of the representation of a function by Fourier s senes 
The extension of the result to cases in which the convergence 
of the series fails at an infinife number of suitably die* 
tributed points led him to construct a theon of irrational 
numbers which has since become classical From the same 
starting point he developed in a senes of masterly memoirs 
an entirely new branch of mathematics—the theory of seta 
of points 

Having established the fundamental distinction between 
those aggregates which can be counted and those which 
cannot Cantor showed that the aggregates of all rational 
numbers snd of all algebraic numbers Mong to the former 
class, and that the arithmetic continuum Mongs to the 
latter class and further that the continuum of any number 
of dimensions cm be represented point for point by the 
linear continuum Proceeding with these researches ho in 
troduced and developed his theory of transflnite ordinal 
and caidinal numbers thus creating an arithmetic of the 
infinite His later abstract theory of the order types of 
aggregates in connection with a hi h he has given a purely 
oHinal theory of the arithmetic continuum has opened up 
a field of research of the greatest interest find importance 
Hughet Medal 

The Hughes Medal is iwarded to Sir Joseph l\ilson 
Swan F R S for his invention of the incandescent electru 
lamp and his other inventions and improvements in the 
practical applications of electricity Not as directly in 
eluded in the award his inventions m dn plate photography 
which have so much increased our powers of experiments! 
investigation 

NOTES 

Thf council of the Royal Society of Edinburgh at its 
recent meeting decided to award Sir James Dewar F R S 
the Gunning Victoria Jubilee prize for 11)00-4 for his re 
searches on the liquefaction of gases extending over the 
last quarter of a century and on the chemical and physical 
properties of substances at tow temperatures 
Till Tunes reports that a telegram by wireless telegraphy 
has been transmitted by Mr Mirconi from the Marconi 
Company s station it Poldhu Cornwall to a station belong 
ing to the Italian Government at Ancona Italy The 
distance between Poldhu and Ancons about 1000 milet is 
almost entirely overlsnd and in order to reach their dcstin 
ation the ether waves had to pass o\ir nearly the whole 
of Prance and a considerable part of Italy including some 
of the highest mountains of the Alps 

Thb will of the late Dr Frank McClean F R S in 
eludes the following bequests —5000I to the University of 
Cambridge to be expended m improving the instrumental 
equipment of the Newall Observatory joool to the Uni 
versity of Birmingham (in addition to his previous sub 
scription) to be applied in the department of physiial science 
aoo^ to the Royal Society soool to the Royal Institution 
soool to the Royal Astronomlcdl Society and to the Uni 
versity of Cambridge for presentation to the FiUwitliam 
Museum all the testator s illuminated or other manuscripts 
and early printed books and all objects of mediaeval or 
early art which the director of the museum may select as 
being of permanent interest to the museum 

In a recent letter to the Titnss Prof T Clifford Allbutt 
duecta attention to the paramount importance of consider¬ 
ing the question of diet in all schemes of physical education 
It Is Important that there should be no hasty legislation in 
this matter, especially in view of the important researches 
which are now approachuig completion Prof Allbutt gives 
in his letter a brief account of the results at which Prof 
Atwater of Middletown Connecticut and Prof Chittenden 
of Yale University have arrived ProA Atwater has 
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measured accuratel} upon healthy persons in un^orm 
circumstances the intike of food and the output of waste 
and work and has endeivoured to dettrmine the modes and 
rates of conversion of foods into bodily and mental energy 
Much of this expenditure of energy is upon an excess of food 
taken beyond the needs of the individual Such excess (or 
not more than 4 per cent of it) does not esespe mechanically 
and cheaply from the body but is absorbed distributed 
and excreted to this process no little energy is diverted 
In this useless effort energy is chiefiy wasted by the nitro 
genous foods Excessive starches and sugars are burned 
off m the lungs almost irectly and at far less cost Prof 
Atwater teaches that the ordinary man eats too much ind 
in so doing wastes energy which he might have used to 
profit Prof Chittenden comes to a like conclusion bv some 
what different methods He will publish shortly tables to 
show how on a closer adjustment of kinds and quantities 
of food to the useful svork required not only is this much 
work still sustained but by release of energy ordinarilv 
dissipittd in the demolition of food excess the sum of work 
put out IS prodigiously increased in some cases even by so 
much as fo per cent or 70 per tent It is clear enough 
already that one cf the chief factors of physic si wtll being 
IS to know whit to e it and wl 1 quantity of it results in the 
production of the niyimum of useful entrgy Until this 
IS known w th m r ixactitude thin is common tidiv 
systems of phys c il education 1 lust be tentative and im 
perfectly tonceiytd 

Paor S Nbwcjvib hns been elected corresponding 
member of the Berl n Academy of Sciences 

Paor Fbiir contiibutes to 2 Enseigtiemcnf mathdmatuiue 
for November 15 1 I st of the princip il exh bits of mcxiels 
and books nt the nnthematicsl congress list August Among 
the publishing firms exhibiting Icxiks Geiminy was repre 
seated by six Austrio by two 1 r ini e bv four Italy bv five 
Switrerlmd Belgium end Denmark each by one This is 
exclusive of books exhibited by societies and individu ils 
under which cctegoii wc find the solitary British exhibit by 
the Roval Irish \cndemy Among the exhibitors of models 
our country was 1 presented by Prof Greenhill 

Tub Belgian Government has decided upon the construe 
tion of 1 turbine stcimer for its Channel fleet Graduxlly 
the iqknot steamers on this internntional service will be 
replaced by new turl me boats with a speed of sy knots so 
that eventually even the slowest mail boats under the 
Belgian flig will have a speed of aij knots or 24 miles 
an hour 1 ho steamer which will inaugur-ite this depicture 
in the progress of the service is at the present moment on 
the stocks ot Hoboken near Antwerp and it will shoitly 
bo launched Until quite recently ill steimshipi in the 
Channel and Irish Sea services were of the piddle wheel 
lyjie a class admirably adapted for these compaiatively 
short journeys Drawing little water they were able to 
enter any of the shallow harbours and at the same t me 
were capable of developing a speed alt gether out of pro 
portion to their draught Since the introduction of turbim s 
the diminution of the diameter of the propeller and of the 
weight of the engines bos been rendered possible so that 
what was until lately considered a mechani al impossibility 
namdy to construct 1 steamer drawing only oj feet md 
devclopmg 13 000 indicated horse power may now be taken 
os a problem solved The new Dover Ostend mail boat 
will be a triple screw s earner driven by Parsons marine 
steam turbines There will be thred tuHunpB—« hi^ 
pressure one in the centre receiving the from 

the boilers and a low pressure one on eMli l^e, ^i^jtep by 
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tlwAKhaust from the central pngine The Marconi ayitem 
of wtrelea* telegraphy will bo installrd and remain at the 
service of the travelling public as on all the Belgian mail 
steamers 

Ihb articles in the fourth part of vol xx\ii <f Gegen 
baur 8 M<rphoU>guchu Jahrhitch are two in number tht 
one by Dr Bose rn variations in certain muscles of the 
human thorax and the other by Mr A liierse on the 
brain and i eph iln. m rves of the s nail deep teo teleostean 
fish iyclolh ne aceltdens Ihc 1 ttcr is lemarkable for 
possessing a median cephal sympathetic nerve cord 
apparently unkmwn in any other sertebrate 

AtcoKDiNi to the rep art of the innual meeting held tn 
Miy last the Boston Society f Natural History (USA) 
IS devoting attention to the display in its mustum of the 
fauna of Ni w I ngland New I ngland pal.eontology is to 
be shown in the eastern end of the building between the 
loi 118 devoted to the pala-ontology of the rest of the world 
wh le the rein lining available space \v 11 bo devoted to the 
recent 1 irds and mamma s In the galleries will be 
arranged the lowei vertebrates and the invertebrates 
AcioidingU the local fauna whnh is to be the leiding 
featuri c f tli museum will occupy the most prominent and 
centi il ] sitnii from which the various portions of the 
g< neral ct Ih ti n will diverge This is as it should be and 
when c npicte the museum promises to be a model for 
other local institutions of a sin it ir nature 

1 Its first part of vol Ixxviii c I the £ettschnft jur vnnen 
ichtfiluhe / cl ^le IS divoted to the fourth and apparently 
concluding sciticn of Dr E Rohdes valuable and ex 
haustive account of the structure of the organic cell and 
to an article by Mr D Deincka on the constitution of the 
swim bl idder of fishes In the sexond of these irticlcs the 
anther supports the view that the mam fun tion of the 
swill bladder is hvdrostatic fsh in which this organ has 
been pierced and the whcle <r part of its contained gas 
wilhdriwn or replaced by water completely lose their 
balance in some rases falling on one side in others stand 
mg ncirly perpendicular m the witcr with the head dewn 
wards and in others again floating belly upw rds 
Whether however the swim Madder has a double function 
and acts hlso as a respiiatory organ is in the nuthcr s 
opinion extremely doubtful 

I\ the September issue of the Proce ditties of the Phil i 
dfiphia Academy Miss A M Ficlde records three instances 
of ui lous tra ts displayed by ants kept under observation 
m the laboratory it V\oods Holl Mass In the first rase 
the icfions recorded suggest something akin to hypnotism 
whil from the third there seems a possibility that these 
insects may be able to remember and rec ignise individuals 
of their own kind after a separation of several years The 
reactions of ants to vibrations form the subject of a second 
article by the same author m crnjin ton with Mr G H 
Parker In this it is urged that it is misleading to ascribe 
or to deny hearing to these insects They are very sensitive 
to the vibrations of solids but not to those of air and their 
reactions to these might as well be descriled as due to 
touch as to hearing 

1 MB appearance of a bark disease among the Para rubber 
trees in certain districts in Ceylon during 1903 created some 
alarm among rubber planters but prompt measures for its 
treatment were carried out under the advice of the Govern 
ment mycologist Mr J B Camithers the oflScer In 
question gives an account of its occurrence in bis report 
which forms No ifi of vol ii of the Ctrcalars and Agr$ 
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cuilural Journal of the Royal Botanic Gardens Ceylon, and 
sutes that the di<iease was due to a canker fungus, further 
details with regard to structure and treatment will form tba 
subject of a separate circular 

Thb Journal oj Bolany (November) contains the first part 
of a detailed description of the plants collected in Patagonia 
by Mr Hesketh Prichard of which i preliminary list was 
given in his book Through the Heart of Patagonia ” 
Ihe identification has been undertaken by Dr Rcndle who 
prefaces the list of plants with a short account of the region 
in whi h the collections were made and the typical elements 
which are represented Ihe new species belcmg chiefly to 
characteristic temperite South American genera To the 
same nuinbei Mr A B Jackson contributes some notes on 
Lricecteibh re pi iits which summoriiie observations mode 
since the yeir 1M6 when the Ilrra of I eiiestershire ' 
w IS published 

Da W I DB KoBTit at a me ting of the Pathological 
Society of Lond n on Novemler 15 described what he 
belietes to be the pirasites of siiill pox and vaccinia In 
the lynph f the eruptive spots in both these diseases he 
has detc ted lodes measuring cbuut 1/3500 inch m 
diameter tiiiuloid and containing refractile granules, 
these he legards is imccboid proto/ y Ihiy ire extremely 
delicate breaking up and dieippearing on all but the 
gentlest manipulation and on altc nj Is to stun ot preserve 
Xhiy scx*n ts be very similar to the bodies des ribed by 
hunik s lie } irs ago under the nine of Sporidiunt 
vacftn il 

In in irticle on try panose me diseases (Bfif Med Joum , 
November .() Prof Robert Koch advances arguments la 
favour of the v cw that the tiypanosomes of mammals at 
present known belong to ibcut three species viz the rat 
trypanosome and the T I heil ri of South African cattle, 
both of which an d st nguish d morphologically and by un> 
changing virulence ind incx-ulit lity from the other trypeno 
comes 10 the sc of n igan i surr c m il dc c ideras and 
sleeping stekness ill (f which show lonsideralle variation 
III morph logs virul nee and inoculabil ty and ire there 
fore regarded by Piof Koch is leing jribablv varieties of 
one type 

Ihb new number of Ihe flfiffci/iitigcii aiis i n dfuUehtn 
SrhuGgeli t H c ni iins (lupcrs n the lorth western 
bcundary region of Togoland bv Count 7ech ind on the 
results of in cxplcritii n of the he ilthy plate lu regie n of the 
Kamenin north of the Mnnenguba mount iins by Dr Hon* 
/lemxn The information in the former puier and the 
map accompanying it are of particular interest on icrount 
of the immediate proximity of the d strict to British 
territory 

Tub July number of the Bulletin of the Italian Geo- 
graphiial Society contains the concluding portion of Prof 
Brocherel s report c n the expedition tc Central Asia in 
1900 Signor ( arlo Rossetti writes rn the political and 
economic conditions uf Korea end Signor Fugemo Bar- 
birich makes an import int contiibution to the physical 
geography and geology of Albania Another paper deals 
with the award of the King of Italy in the arbitration as 
to the boundary between Brazil and British Guiana 

PaOF PVNCK s account of the progress made during tba 
last five years in the execution of a map of the world on 
a scale of 1 i ooo 000 which was presented to the Inters 
national Geographical Congress at Washington is pub> 
hshed in the October number of the NaUonal Geografkit 
UagoMtn* During the last four years France Germany, 
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and Bntain have iHued three senea of maps containing 
«ixty>one sheets worked out on the same sc^e and m the 
same style of division of sheets These maps cover nearly 
10 000 000 square miles and will ultimately embrace the 
whole of Africa and large parts of Asia and Amerii i It 
will be remembered that the congress adopted a resolution 
proposing to the Government of the United States the 
azecution of a similar general map of America 

In a recent number of the Bulletin of the Italian Adro 
nautical Society Dr L Palazro director of the Italian 
Meteorological Service gives a very interesting account of 
the scientific experiments in Italy with unmanned balloons 
The psper contains photogpraphic illustrations of the balloons 
nmployed of the methods of filling them of their flight in 
mid air and of the records of the instruments The place 
chosen for the leronauticdl station is Pavia principally 
owing to Its geographical suitability and its distance from 
mountains and sea The balloons used are a preparation of 
India rubber and are made by the Caoutchouc Company of 
Hanover Ihey ire sent up in tandem fashion and are 
spherical and closed and have the faculty of expanding to 
about siventy times their original volume rising rapidly to 
«n altitude of so ooo metres and upwards where a tempera 
Cure of 60® C below sero may be retordid The upper 
balloon eventually bursts the second balloon which is 
smaller and not fully inflated does not burst but acts as a 
kind of parachute which commences to fall rapidly at first 
and aftei wards more gradually It carries the registering 
apparatus attached to it by a line and is intended to attract 
the attention of persons in the neighbourhood of its descent 
The instruments generally reach the ground somewhat 
gently and are seldom broken Dr Palazzo acknowledges 
the assistance he has received from Profs Hergesell and 
Assmann in inaugurating these important experiments 

Wp have received a reprint of a paper published by Prof 
A Righi in the AtU det Ltncet vol xiii ii 331 under the 
title of Certain Phenomena Observed in Air which is 
Ionised by Radio active Substances experiments are de 
Scribed which show the necessity that exists in making 
measurements of the ionising power of radio active sub 
atdnieti by mians of the various forms of gold leaf electro 
scopes to t ike into account the position of the leaves re 
latively to the walls of the electroscope and to the direction 
of the ionising rays 

In a paper published in the Phytikahtehe ZetUchnft 
<No so) C Liebenow calculates that the presence of 
1/5000 of a milligram of radium per cubic metre distributed 
uniformly throughout the earth s volume would be sufficient 
to compensate for the loss of heal which is caused by con 
duction through the crust and thus to maintain the earth s 
intenor at a constant temperature The concentration 
which IS here assumed is considerably less than that actually 
observed by Messrs Elstei and Oeitel to hold for radium 
in various kinds of natural earths but it may perhaps be 
assumed that the proportion of radium is greater in the 
crust of the earth than at the interior In any case the 
need becomes apparent of miMng allowance m all coleula 
tions dealing with the earth’s rate of cooling for the re 
markable thermal effects of radio active substances 

In No 17 of the Revue SetenUfique Prof R W Wood s 
recent letter to Naiurb (vol Ixx p 530) calling into 
sjuestion the existence of the n rays is reprinted, and m 
No 18 an editorial article discusses in detail the character 
of the evidence on which Ihey are alleged to exist In 
No 19 of the Revue the opmions of Profs Berthelot, Bouty, 
Pellat Longevtn and Abraham have been ascertained with 
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regard to the matter Of these expressions of oplniop that 
of M Langevin is the most emphatic after m^ing many 
experiments he concludes that in no case in whi<d> the 
observer is unaware of the result he is to obtain is there 
the slightest evidence of the existence of these rays whilst 
on the other hand the experimenter can readily so dispose 
his mind as to see whatever he wishes to see The general 
attitude which is taken up in the!>e articles is that the 
observed 11 enoniena are purely subjective and due to 
suggestion they are consequently more likely to prove of 
iniportamc to the psychologist than to the physiast 

In the October numL r of the Gateetta G Brum and A 
Callcgari hive established by means of cryoscopic measure¬ 
ments the remarkable fact that in many cases the nitroso- 
group in org inic substano s i» iso lu rphous with the nitro- 
radical The formation of solid solutions in such rases is 
also made evident by peculiar colour phenomena Whilst, 
for instance a solution of nitrosobenzene in benzene is 
green but becomes rolcurless when frozen a solution in 
nitrobenzene which has the same colour remiins green 
ifter solidihration In the former case solid colourless 
nitrosobenrene has separ itnl whilst in the latter a solid 
solution of the sul stance in the sc 1 dified s Ivent is formed, 
which like the 1 quid soluticn is c 1 ured green 

Ilia numerous attempts which hive Ic n made to decide 
by physical methods the nature of isodynamic substances 
such as ethyl acetc acetate and acetylacetone have given nse 
to widely differing pinions Thus Hruhl fir instance has 
considered that the opliial properties f acetylacetone 
between o® C and 100® C prove that between these 
temperatures it exists solely in the d enoli form 
CH, C(OH) C C{()1I)CI1 

whilst Dr W H Perkin from a study of the magnetic 
rotate ly power of the same suhstin e considers that at 
16® f It consists of a mixture of this form with Ihi keto- 
enolic modification and at qx® f of a mixture of the ketiv 
enohe and diketinic vanet es In the October nun ber of 
the Go ellt F Giolitti shows that at about 70® C a re 
markable change in Ihi txpins 1 1 ty of acetylacetone occurs 
which conforms with Peikin s v w of a change of struc 
ture at » temper t ire 1 iween the limits 16° C and 03® C 
The variation in the explosion of ethyl icetoacetate between 

10® C and 100“ C is h wcvei perfectly lineir apparently 
indi ating that at these Ic up 1 itures only one form exists, 
cr thit the rate if h inf,i f om form nto another is 
u 11 firm between tl s lints 

A CORRKXIONDIM points out that m NitiRB of 
November 34 (p 88 line 19 from top hrst column) the name 
Sansaulito is a nisspelling for a well known locility near 
San hrancisco The correct spelling is Sau cl to which 
means little willcw from Since willow m Sjanish 

We have received from Messrs h Dirton and t o , of 
143 St John Street L C “ '»»'•> illustrated catalogue of 
electrical novelties The pieces of apparatus toys and 
household devices of which particulirs are given are m- 
genious in design and some of them would make instructive 
presents for boys with 1 mi chin 11 al turn of mind 

Messrs Watts and Co w II issue on December 7 for 
the Rationalist Press Association an bnglish translation 
of Prof Haeckel s Die Lebenswunder under the title 
of The Wonders of I ife The chief aim of Prof Haeckel 
in this work is to present a mass of biological evidence for 
the views os to the origin and nature of life which he 
briefly advanced in the Riddle of the Universe ’ 
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Mbmm Giosob Bbll and Sons have published a revised 
re leeue of * Citiee and Sights of Spam ” by Mrs Aubrey 
Le Blond (Mrs Mam) This hmdbook for touriste le meant 
as a supplement to the ordinary guide book and the inform 
atlon supplied shows that the writer has an intimate first¬ 
hand knowledge of the lountn The advice as to hotels 
expenses what to do and what not to do i« of just the kind 
to be of assistance to visitors to Spam of which country 
the writer says no other pirt of Europe offers so varied 
end attractive a field to nearly every type of traveller 
1 he appearance of this re issue is particularly opportune 
just now since astronomies ind others will be visiting 
Spam next year to view the tot it eclipse of the sun as the 
central line of the eclipse runs in a direction N W to S C 
across that country Mrs I e Blond a book may bo com 
mended to those siirntific vis tots who will have time to 
visit some of the beauty spots of the land in which their 
observations will be made 


Dec MX 13b aim to ijh 31m Moon occults BAC 139* 
(Mag 49) 

I5h 1901 to i6b I3m Moon occults a Tann(Mag 

3ih om Uranus in conjunction with Sun 
8h 54m Minimum of Algol (0 Peisei) 

9h am to 9b 13m Moon occults A Leonis (Mag 
46) 

5h 43m Mimmum of Algol (6 Feriei) 

3ih Venus in conjunction with Saturn (Venus 0° 
48 S) 

I oh Neptune in opposition to the Sun 
I3h om Neptune s Satellite at max elong wcat 

'■ ■ ^17 ) 


Fnckb a CoMBT {1904 b) —No 3980 of the Ajfronotnuebe 
Wachnchlen ronta na the results of further observattoos of 
Lni ke a comet 

Prof Milloseviih observing at the Roman College Observ- 
itory at fh a6m 153 (M 1 Rome) on November 7 deter¬ 
mined the position of the comet to be 


Ma have received vol \x\vi of the IratuacUotiM and 
Proceedtnits of the New Zealand Institute which contain! 
details of the work of the vear 1 1 3 The transactions ire 
divided into fivt sections rusidl ineous /oology botany 
geology and chemistrv md physics Ihe total number of 
papers contributed in thrsi subjects rea hes hftv Among 
the contributions to the miscell ineous section may be 
mentioned sever il statistical stud < s by Prof H W begar 
and an exhaustive lonsderiti n of Maori marriage customs 
by Mr Lis Ion Best 1 he president of the inst tut* Captain 
1 M Hutton IKS is the largest contributor to the 
aeitirn of zoology He desciibes a new hsh two mvv flics 
a new blow lly from Camplill Island md has papers on a 
new Wota from Lhathan Islands and on the oecuiiente of 
the lurlew sandpiper (\ncyloc\nlus sub arquaUis) m New 
Zealand Pref Benhain writs cf a new sjiet es of leech 
(Uirudo anitfiodum) re cntly d scovered m New Aaland 
of the 01 goehata of the New 7< aland lakes and of an 
app irently new sptt es of Regalecus (R pari eri) Prof 
Park coiitiibutcs to the section of geology five papeis on 
different nspc ts of New /lal md geology Of Iho six 
pipers in ihcmistiv and physi s thr<e an the work of Mr 
J S S Cooper Ihe proticlngs whith make up the 
second j art f tht volu iii provide interesting particulars 
of the vtar s work cf (a li of the seven srienlifi societies 
ifliliated to tht New Zed ml Institute Ihc vclume as a 
wlitle demonstrlies ton Us veil Ih it the men of seience in 
New Zedimd ire doing si essfillv their j art to extend the 
bounds of nitui il kno\liilf.e 

OUR ASTRONOMICAI COLUMN 

ASlkONyVICAL OCCCRRRNCftS IN Dgcrmber — 

Dec I loh 9m to I ah 8m Transit of Jupiter’s Sal III 

, loh aam Minimum of Algol (0 feriei) 

■I I3h j6di to I4h 8m Moon occults ij Virginii 

(Mag 40) 

4 7b iim Minimum of Alcol (0 Persei) 

8 I3h 43m to ish 4Sm Transit of Jupiter s Sat III 

10-13 Epoch of Oemuiid meteoric shower (Radiant 

Io8'’ + 33 ) 

II I3h om Saturn in conjunction with Moon (Saturn 
3 aS S ) 

13 ib Juno in conjunction with Moon (Juno o" 49 S ) 

13 loh 19m to iih lam Moon occults \ Aquani 

^(Mst 39) 

,, 3lh om Meraury at greatest elongatimi (30* 30 E ) 
16 lyh Tumter in conjunction with Moon (Jupiter i* 
47 N ) 

30 6h im to 7h 4m Moon occults 7 Taun(Msg 3 9) 
„ iih 35ro to iih 58m Moon occulu a Tauri (Mag 
3 9) 
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a (app) zah som 3903! * (app ) = 4 aa® 19 20'1, 
and re orded Ihe object as an extriordmarily difficult one 
with the fil ir ni croint ter of the 39 cm ^uatorial, no 
nucleus could be definitely seen 
On Nos ember 15 Herr Moschick using the 6 inch tele¬ 
scope of the Kon gstuhl Observatory Heidelberg found the 
tc nit to be a veiy f 1 nt and diffuse object with a doubtful 
nucleus Ihe position at i3h izm (Komgstuhl M T ) was 
a (app) 22b ijm 376s t (app)ia + i8® 14 a6' 

Ihc following s a corrected ephemcris by M Kaminsky, 
given in tht Novemb 1 number of the Obserjatoty — 


fphenierti {ISerlin Vtdmeht) 


1904 

R A 

Dec 

Nov 39 

31 18 30 

+ 10 30 

Dec 3 

31 3 SO 

+ 8 9 

7 

30 49 30 

+ 5 36 

II 

20 34 10 

+ 3 t 

IS 

20 16 33 

+ 0 17 

* »9 

19 s<> 38 

2 $8 

.* 23 

19 35 «a 

6 31 


On the last menl oned dale the comit will be a little 
norih of « Aquil’c nd owing to its proximity to the sum 
in right ascension will bt a difficult object to observe 
As pointed cut by Dr Smart the comet will approach 
veiy ni ai to Mcr ury m J muary md it is hoped that an 
opportunity of listing the mass of Merturv by olservationa 
of the comet after the approach will thcrefoie be available 


VARiArioxa os mg Moons Surpack —In No 4. 
vol liii of the Harvard College Observatory Innalr Prof 
W H Pickering publishes a number of photographs illus¬ 
trating the chanj,rs whit h take place in the regions about 
the lunar crater Lr itosthenes during the lommencement 
the durcton and the passing of sunlight on that region of 
the moon s surface 

fheie are sixteen figures in all the longest interval of 
time between thi taking if any two vucirssive figures being 
I 6 days and it is hop^ that by publishing these together 
with the detaiUd descriptions by Prof Pickering which 
accompany them the work of other selcnographistt may 
be grcallv f ml late 1 by the possession of the knowledge 
of what to look for 

The mean diameter of the crater of Eratosthenes la 37 
miles that of the floor a8 miles nnd measures of the 
shadows cast indicate that the western wall has a height 
of 12 000 feet Whilst the indicated height of the eastern 
wall IS something less than 15 000 feet 

As evidence in favour of the vegetal origin of these pheno¬ 
mena Prof Pickering suggesU that although water could 
not exist at the low pressures obtaining on the lunar surface, 
yet It might be retained m the soil by capillaiw attraction 
and thence feed the vegetation whiw at each return of 
sunlight would develop and thus cause the changes lUuw- 
trated in the photographs 

Cblbstial Photooraphv at lIioH Altitudis —^An intareat- 
ing account of the work performed by Prof Payne and Dr. 
H C Wilton dunng their sojourn at Midvale (Montana), 
illustrated by reproductions of two of the pbetogsopb* 
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obtained it mven by the latter obterver in No 8 vol zii 
of Popular Attronomy 

The altitude of the obaervmff station was 4790 feet above 
aea-Ievel and the results lead Dr Wilson to the conclusion 
that the increase In Altitude from Northfield to Midvale 
reduced the necessary exposures other conditions being the 
same by about one half The two reproductions accompany 

a the auount show excellent photographs of the America 
ila ind of the region between 0 and y Cygnt taken 
with a 3} inch Darlot lens with ixposures of three hours 
and of two hours respectively 

Distribution or Stbllar Siccira —In No i vol Ivi 
of the Harvard College Observatory Annah the distribution 
of stellar spectra mainly in reference to the Milky Way is 
discussed 

The spectra dealt with ire ihrsc e\onined by Mrs 
Fleming for the Harvard latalogues and the work is not 
yet complete the present publiiation dealing only with the 
results already obtained 

Ihe number and pioportion of each class of spectra in 
definite regions of the heavens as determined from the dis 
cusBion of 376 plates contaming the spectri of 3a 197 stars 
are given in a series of tal 1 s and she wn on a number of 

The results indicate th it the u iirse consists of tw 
portions (0 the fiist tipe stars whi li uur in all regions 
but prepon J rate in the f rm it on of the M Iky Wav (3) 
the St irs has ng sr ond or th rd type spi tra whuhshow in 
general i un for 11 d sti bution ovei the wl U skv 

The proportion of Irsltipe stars incieises as fainter 
rbjecls are in luded but « th Ihe Oi on stais the opp sit 
see ns to be the c ise Stars with peculiar spe tra seem to 
congrigate in the Milky Wly whist contiarv to espett 
itiin those havinf, speclia of il iss F apfoar to be rel itively 
fewer in the gal ictic rtgttns 
Absorption by \\ater Vapoir in thu Imrirpd Solar 
Splcirlm —An inliresting sin s f esperiments has been 
made at the Smithsonian \strophysi al I aboratory by Mr 
1 F Towle jun in order to test the correctness of 
Bouguer s formula for caliulating the imount of solar 
eiergy received aftei atriosphtr absorption 

Ihe risults so far as they go show that the selective 
ibMirption of water vapour is well represented ty Bouguer s 
formula ind sei ns to depend only on the imount if the 
absorbent present that is to stv thi am Hint of the ibsorp 
tion produc ed b) i give n quantity if w iter vapour is the 
>ame whether the radi itions f iss through a ^reat thick 
ness of small donsit) or lire air 1 

Fhe abs rption increases is the w ive lengths of the bands 
increase and vanes from ibout lo per cent near A (o 76/1) 
to nearly 100 per cent at about i So/t 

No indication of a generil watir vapour absorption has 
been found m the region o OSm to a ooft 

Mr Fowle s lonipkte n suits illustrated by some of the 
holograms obtained are publishid n No i vol 11 of the 
quartetl> issue t f the Swilfis iii iii Mtsccllamous Collechons 


THF SUPPLY Ob fAIUABLF FURS 

F ew persons other than those m some way connected 
with the fur tiade of this country rr who have had 
SKcasion to mike statistical inquiries on the subjeit have 
inv conception of its enormous volume and value Yet 
every thoughtful observer who strolls along the fashion ible 
■shopping streets of the metropolis at this season can scarcely 
fail to le struck with the nunibir of establishments for the 
sale of furs and the nchness ind variety of their contents 
or with the great extent that furs are worn by ladies Any 
real and comprehensive idea of the magnitude of the trade 
can however only be gained either by attending the great 
London quarterly fur sales such as those of Messrs C M 
Lampson and Co or by a study of the catalogues and price 
lists of suih sales By a perusal of these documents the 
inquirer will gam some conception of the immense number 
of skins of the more valuable kinds of fur bearing animats 
imported into this country alone and when the great Con 
tinental sales such as the Leipxig and Nijni Novgorod 
fairs are also taken Into consideration, he will marvel 
where the supply comes from and wonder that a clean 
ewaep has not long ago been made of the chjjff fur producing 
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species Nevertheless the supply of most descnptiont of 
furs seems to be welt kept up and with the exertion of 
a few species such as the sea otter the beaver in many 
districts the West African guerera inenkeys and certain 
kinds of fur seal it does not appear that any of the valuable 
fur bearing mammals art in present danger of extermin¬ 
ation or even of becoming unduly scarce Ihe truth is 
that we have probably little real conception of the abund 
once of such creatures in the more remote districts of North 
America and in the fur producing countries of northern 
Asia 

To attempt within moderate limits any general account 
rf th« mammals which yitld the more valuable kinds of 
furs IS impossible as t w 1 Id be with the means at our 
disposal to give a surv y of the wirll b fur trail and we 
sh^l accordingly content ourselves with referring to some 
of the more striking terns in trade circulars for the current 
vear and with making such notck on ertain of the species 
there mentioned as may seem desirable Here it may be 
r called that there ippe ired in iSia a valuable and interest 
ing work on I ur baling Anim ils by Mi Henry Poland 
fills work needless to s iv is now altogetliir out of date 
and It IS much to bo he pci ihit the luthor luld see hts 
wiy t> the issue of i ntw ei t n espcc illy if we m ly 
sai s > without offence if he w iild seek the ass stance of 1 
pr fessed nituralist in the re\ sion 

We commence our brief rei ew of the non interesting 
iteiis in the 1903-4 sale lists by referring to sonii of the 
most valuable des riptions of f irs employed is articles of 
dress or as carr age rugs 1 large proportion of which are 
vicl led by the ( irnivor i and especially by meml i rs of thi 
family Mubtelid-e One of the foremost places in this it 
spect is occupied by the sea ottei (/ al iv lutn ) an inimal 
which formerly abounled cn th asts if Kiinihitka and 
the Aleutian Islandb but which 11 iw stands in imminent 
jeoptrdy of exterminat n uni ss prompt measures are taken 
for Its protection Between the years 1773 and 1774 some 
j > ooj skins of this species were token in iht Ale iti ins while 
at the end of the eighteenth c ntury the inniial take was 
130 000 in certain newly U siovered haunts in Alaska This 
numbir however sion fell to 15 000 and when Alaska was 
ceded to the United St itis it had sunk to 701 A timporary 
improvemtnt then tcok pi ice but in loii the numb r had 
fallin to 40C In 1303 Messis I a ups in sold 463 
skins but they had nrnt to offir in Jam iry 1904 and 
theie aie none down in their t)ctober list the latter de¬ 
ficiency being perhaps due to the recent loss of a whole 
cirgo of furs fiom the Komin uiiorski Islands and Kam 
chitka Of late yeais 100/ is no uniinmion price for a 
sea otter pelt while from ■»o I to 300/ in 1 even it is 
said 500! have been pa d for unusually fine skins 

These prices are h w ver p ir illeled by those given for 
American silver or bla k f \ (f ants vulprs argentatui) 
Nowadays the trade distinguishes the pure black from the 
silver or white tipped skins Black skins arc said to have 
been sold in St Pit rsl urg at from 300/ to Std each 
In I ondnn a pair of silv r skins realised 480I and an in 
fcrior piir 30^ in i j 3 but s nglo skins are reported to 
have fetched sool Messrs Lampson olTirid 070 skins of 
this fox in 1903 and hue 53 m their lurnnt October list 
Ih white and blue phases of th Ariti Ux (Cants lagopus) 
which are thi winter dr ss of I Iferent animals although 
eften regarled as the winter and summer coats of the same 
f< rm have of I ite years become veiy fashionable Of the 
forimr 30 341 and of the latter 3685 were sold by Messrs 
I impsin last year but nine of the blue variety appiar in 
this autumn s latalogue against 37 m October 1903 and 
It would accordingly seem that the h mend is telling on the 
supply White fox skins which seme years ago sold for 
between 3S bd and 13T each have recently risen to from 
three to five guineas although they are now declining on 
the other hand blue fos which has long fetched from 
ten to fifteen guineas per skin appears to be rising in value 
Both white and blue fox come from the northern parts of 
both faemispherek the blue should be a pure bluish trench 

lynx skins 3838 were sold by Messrs I ampson in 1903 
and 631b were rllered th k autumn the catalogue prices 
ranging between 22s and 431 for good samples Probably 
most of these Skins belong to the circumpolar Frits lynx 
although they may include some of the Vmerican I tufa 
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Another hendiome fur now in coneiderabte demand » 
that of the glutton or wolverine (Gufo lurciu) of which 
47 139 fkini were told lait year by one firm the catalogue 
price ranging thie autumn from ifa to 14s for good 
aamplee fhe lales of Ruse an sable {Muttela tthellinSj by 
the same firm last year rc'ithed the enormous total of 
*9 547 which compirei. with a total of 9247 for the whole 
of London in 1891 an intrrase which seemb to imply either 
the tapping of a fresh source of bupply or an undue dram 
on the normal stock 1 ho cstilogue prices range from 10s 
to 15! per skin but spc tally fine skins will fetch from 50I 
to 70/ each As its trade name implies all the best sable 
comes through Russia Kolinsky or Siberian sable 
(Af sibirico) IS tho trade ni no of an allied species of 
which enormous nun I ers of skins come into the market 
Messrs I ampsun quoting 47a 796 for last yeiu- the price 
IS howevir low usually less than two shillings and now 
declining 

Irnne (If crmtnfa) of whiih the returns for 1903 arc 
not given in the list before us has recently risen 30 per 
cent in value 1379 skins were sold in January 1903 and 
461 this Oitober From aos to thoi per timber of 
40 skins was tho price some years ago Frmine is imports 1 
beth from Russia and Amirin When made up with 
spc ks of black fur instead of with the bla k tipped tails 
It IS called minever j epanese sablo of which only 
skins were sold 1 y Messrs Lampoon in looj is represented 
by tail this autumn a ciicumstance which may indicate 
that our allies aie endeavouring to moke as much as possible 
out cf their exports 

A similar iniieise is noticeable in the cate of Japanese 
mink (a specie s it is i little diflioult to identify zoologically 
but which would appo ir to be allied to Af ttbmea) of which 

13 728 skins were disposed c f at the sales in 1903 while 7328 
were offered this lutumn igainst 3543 at tho correspond 
ing sale of last yisr Of \merican mink (M vuoh) tho 
impoits arc always heavy and for 1903 Messrs Lampton 
record 243 001 skins this bring about too cxxi Ut>s than the 
ti lal number sold in 1 onclon m 1901 Prices range from 
It 10132 but are on the decline The various kindb of roil 
n irton such it Af mirltt and Af amertcana with 54 106 
and the inferior s)rts known in the trade as baum and 

stone (Af foina) with 10940 and 8323 in tho past 
year bulk loss large although prices range higher fine 
pelts of the pine or Americin marten realising from jos to 
4or 

Leiv ng certain others of the marten greup wc pass on 
to otters (Lutra vulgaru I canademu Ac ) < f which 

14 757 pelts wert disposed t f in sales last year tho cata 
loguc pri (t in January ranging to os much it from 50s 
to bos With modrrn methods of curing the handsome 
black and white fur rf the various species of skunk 
(Mephitis ind Conopilus) has come into extensive and 
fasliic n ible use no loss th in 948 447 skins having been 
sold last }ear the price ranging from about is to 71 each 
Of badger skins {Meles taxus) the number sold by the same 
firm wis 13543 formerly the price wis from it to 2* 
per skin but the nnge in the 1 st varies now from 41! to 132 

Of the larger land Carnivora the skins of which are 
used for fur r ither th in for fir or rugs we muv mention 
the sale last year by Messrs I impson of 47 137 wolf skins 
and 13 8,4 bear skins Of the former tho catalogue price 
ranges from 12 or loss to 30s while for Che latcei which 
inolude tho brown black grizzly and white spot les prices 
up to 4! are quoted Rifcrcnce his already been made 
to the silver white and blue foxes in addition to those 
are quoted 63 05a skini of red fox (C vulpts &c) 2957 of 
the rross fox (C v pennsylvamcus) (4 431 of tho American 
grey fox (C cintuo argentatui) and a 186 of the kit fox 
(C velox) Raccoon skins number 268 190 in the iigt under 
consideration while 9650 civet skins are quoted in the 
January list 

Among rodents braver skins total 16 504 in the list before 
us while the Hudson Bay Company sold in January last 
34 806 the latter number companng badly with the 63 419 
sold by the same company In Jamipry 1891 which was 
greatly inferior to the sales of half a century or so earlier In 
1891 the prioe varied from 52 to 692 per akin in Mestrs 
Lampson a list quotations r inge up to 302 but there hod 
been a fall ol la) per cent from the previout year Fhe 
next largest fur-beanng rodent is the South American 
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coypu (liyopotamui eoypu) known in the trade aa nutria, 
of which 80 269 skins appear in last year's sale list For 
more valuable are however the much emaller beaubful 
silver grey pelts of real chinchilla, of which 33 587 
were sold last year by Meesrs Lampson 602 to 3402 pwr 
dozen being the price quoted b} Mr Poland in 1891 but 
a maximum of 310c appearing in the list before ue 1 
tike It thit by real chmcliitla it meant the typical 
Chttuhttta lantgtta ilthough the latter name it applied by 
Mr Poland s book to the bastard chinchilla of the 
trade which one would have thought meant cne of the 
species of I agidiuin Be this is it may bastard cfain- 
chiHi IS represented by no less than 13a 9<j6 pelts in 
Messrs I ampson s 1903 salts the maximum price being 
1452 per doron 

Of the smaller ind less valuable rodent furs briefer notice 
must suffice the ch cf interest onneclcd with these being 
the enormous nunbers in ahich they ire imported Thus 
musquish (fiber sibclhi us) is npresented by no less than 
2979460 pelts of the normal and by 11741Z of the black 
phase while i t>"8 607 skins of the former were disposed 
of »t the January sale this year Squirrel (of v incus kinds) 
on the other hand totalled only 143 501 Ribb t and hare 
skina are not of sufficient value to iind a pi ict in these sale 
lists Among in trsupials skins of the so called Australian 
opossums that is to say various species of ph dangers 
less hard on musquash skins in point of numbers 3 435 765 
cing the imotation in last year s list True ir Amencan 
c possum (pidelphys) on the other hand totals only 
168 396 Of kangaroo skins the number in the same list 
IS 31 963 while wallaby skins (that is to say those of the 
s nailer kinds of k ingarcxjs) reach 520 087 and wombat 
si ins 255 332 

An Item <f ronsiderabli inteiest m the sale list of January 
t )04 IS 343 996 mole skins ranging m pri e from 12 to 
72 3<f per hundred such prices being st itcci to be ex 
ceptionally low and not one wculd think plying for the 
trouble of collecting No years total ftr mole skins is 
given but since Mr Pul ind mentions stviral thousends 
IS being the annual collection in 1891 it would seem that 
the demand perhaps fur motoring coats—has vastly m 
creased of late years Another item evidently connected 
with motoring is that of 403 niiisk-ox skins at the March 
sale of last year J ho trade in these skins h is only lately 
been developed and it cannot but be lu ktd upon with 
suspicion by naturalists as the musk ox might easily be 
exterminated 

Mthough the tr tal nu iibers f sk ns c fiered at sales in 
January last coiipared well with these of the preceding 
year prices rule! Irwer whirh may be accounted for by 
the general comiiierci d depression 

In addition to Messrs I ampson s s des it should be 
mentioned that then ire the Hudson Bay Lompanv s sales 
IS well as sivcral s nailer fur siUs 111 I ondon In January 
of the present yeir (after the loss cf i valuible cargo of 
furs at sea) the Hudson Bay Cunpmy sold 34X00 leaver 
skins as already mentioned (against 47 777 the preceding 
year) and 923 053 musquash pelts (against 1 483 fyo in 
1903) Ihi skins disposed 1 f at thi smaller sales we have 
j not space to quote \Ve may refer hiwever tc the follow 
ing Items in Mi ssrs Culverwell Brooks ind f t s sale 
catalogue of this October These are oiHc Australian 
opossum 3214 wallarinr (smaller kangiruus) 673 chin 
cfiilla 934 fox 2772 wolf and 2313 African monkey skini 

The lalter probably belt ng in great part to the West 
African guerera (Colobus velUrosus) the species dready 
referred to as according to consular reports being in danger 
of extermination on account of excessive pursuit 

As regards the prospects of the iridc in fur seal pelts 
for the current se ison Messrs I ampson aher rcferriiw to 
the loss by shipwreck of the Kamchatke Cummcriial Co s 
vessel already mentioned ind adding that in consequence 
they may have no Cipper Island fur seals to offer write as 
follows — 

The Alaska seal catch this year amounts to 13 134 skins 
as against 19 378 last year The North west catch is 

not yet competed but our receipu to date are about the 
same at at this time last year With regard to the Lobos. 
Island seals no news has bten received so far The 
total supply of seals this season is likelv to fall consider- 
ably short of lost year s quantity ’ 
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From the introductory etatemente thi< diminution may 
however be merely temporary and need not neceiaarily 
indicate a permanent fallmg off in the supply of fur seal 
pelts 

In respect to skins used solely for rugs or ornamental 
purposes very few words must suffice In Messrs Culver 
well Biooks and Co s list for October of this year appr ir 
100 South American guanaco skins (from which the beautiful 
orange carriage rugs are made) 14 tiger and s66 leopard 
skins while Messrs I ampson s Januoiy list gives 184 tiger 
and i;s7 leopard skins (mcluiiivc of snow leopard tnd 
* leopard cat ’) 

Ihe leopard skins range in pure from toi or leiis to 34* 
for snow leopard) while tig r skins vaiy from sf tc 

Imperfect and skrtchv as this review of recent I ondon 
fur sales necessarily is it wrves to give some idea of the 
enormous—we may almost say appalling—number of w Id 
animals annually slaughtered for the sake of then pelts 
What however it does not—ind cannot—give is the effect 
that this continuous slaughter Is having on the numbeis 
of the various species of fur bearing animals throughout 
the world 

Ihis IS what naturdists want to know from the point of 
view of loology and it is also what the fur trade tom 
munitv ought to d s re to know from the point of view 
of their own and Ihe world s intrri st Of latt tears fuis 
have become increisingly fashionable with a otrespond 
mg appreciation in price hut as to whether this in r ased 
demand is having any serious effect on the numbers of fur 
bearing animals in gener il we appear except in the case of 
a few species such as the sea < tter the beaver the West 
Afrit an guir za and the fur seals to be in a state of utter 
and hopeless ignorin e R I ydfkksr 


lJNIlER<;jTy AND EDUCATIONAL 
INTELLIGENCE 

Oxtoko The new statute the object of which is to 
exempt candidates for honours in mathematic* or in natural 
science from (irctk in Responsions was brought before 
Congregation on Tuesday November ap Ihe changes 
proposed in the statute were in strut accordance with the 
resolutions passed by Congregation in Hilary Term 1904 
except in one small detail Candidates frr honours in 
mathematics or in natural science have two courses open 
to them under the proposed statute Ihey may offer the 
subjects required by thi present regulations viz Greek 
Latin arithmetic and elementary algebra or Fuclid or in 
place of Greek they may substitute French or German 
together with a mathematical or scientific subject to be 
prescribed by the board of studies f< r Ri sponsions Candi 
dates who had not offered Greek would be illowed to sub¬ 
stitute an additional knowledge of the subject m etter of 
the Bible for that part of the examination in Holy Scripture 
which involves a knowledge of the Greek text of the Gospels 
The statute was lost W aoo votes to i6a 
Dr William Osier F R S regius professor of medicine 
has been elected to a studentship at Christ Church 

A NEW professorship of applied chemistry has been estab 
hshed at Trinity College Dublin Mr Fmil Alphonse 
Wtmer assistant to the professor of chemistry has been 
appointed a* the first occupant of the new chair 

Wb learn from Science that Park College near Kansas 
City has received an additional endowment of sooool cf 
which 5000I ha* been givin by Dr D K Pearson and 
that at a recent meeting of the trustee* of Columbia Urn 
versity gifts amounting to aSesrt 9400I were announced by 
the trustee* Among these was the sum of 3000I from 
General Horace W Carpentier 

The Minister of Public Instruction for Austna ha* issued 
a decree concerning the admission to the univerkities of 
students from the Realschulen accordmg to which those 
wishing to be on the same footing a* candidate* from the 
Gymnasia are required to pass an additional examination 
held twice a year in Greek Latin and philosojihy Candi 
date* may prepare for this examination either by private 
study or by courses held at certain secondary school* 
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It would do much good if everyone spoke their mind* on 
the subject of free librorus as straightforwardly as did the 
Counter of Jersey lost Saturday afternron When laying 
the foundation stone of a libraiy which the generosity of 
Mr Carnegie is providing for Hanwell she touched on the 
great usefulness of books of reference especialh with regard 
to the, particular life work of the readei In fact one 
would judge that novels would find but a small place on 
the shelves if I ady Jersey were to chois* all th Imoks for 
vhe very sensibly printc I out that the best volum s of fiction 
an now be bought fer 1 f w pence and that more expensive 
books ind those mure difHcult to grt should form the bulk 
of I public library 

\r the winter sessioi of the Gi neral Medical Ci uncil 
last week a report was nsidered from the Education Com 
II ttee on the jirtposals for a school certificate submitted 
t > the council recently by thi Board of Lducation After 
discussion It was decided to inf rm the Board of Lduc ition 
(i) that any well considered pi in wh ch would tend to a 
diminution in the number of examinations in preliminary 
subjects of education and to a unification of standard of 
those which rem iin would meet with the hi arty approval 
if Ihe Medical Council (a) That if the standard of the 
examination contemplated in the scheme were such as to he 
generally accepted for matriculition by the universities the 
< un il would be jrepared to lerognise it as qualifying for 
entrance on a course of professional study (3) That pend 
ing the generil idoption of a uniform systeii cf unification 
f educational tests the count il would welcome the establish 
lent under the Bond rf Fduraton of a central Inard for 
the purpose of classifying examimticns 1 cording to 
standnr I and air inging f >r the mutu il recogniticn of cert fi 
cites and further thit they rij,ard the cstiblishn 1 nt of 
such I baarl as highly des table fr m in educational p int 
<f vew 


i>OCIFlIFS AND ACADhMIFS 

London 

Entomological Society, N vernier 3 — Pnif t B 
Poulton 1 RS prisidint nthechiir Mi J I Oollln 
exhibited a specimen of Platyphora lubbnci 1 V err c species 
of Phiridc parasitic ujion ants No spe nei has been re 
corded since the one originally br d by th jresent Lord 
\vebury in iby^ and described for him b\ Mr G H 
Vcrrall n the Jtumal ( Ihi I iiincan S letv for 1877 

Ml P J Bsirrmud exh bit d an abet rant I pm phrlf 
furtini (fiiiira) f taken by liim this yen in the New 
lorebt in which the u il j 1 il spots weie abscit from 
the fore wings giving the spe imin a luri us ippeaiance 
noti cable even when flying Mi J Wwarda sent for 
exhibit on three speririi iis f Bagouz lul \us Gy II one 
found by himself on Wreth m Heath Norfolk on August 4 
iqtx> the first authenti Br t sh examjile—and two token in 
the same locality by Mr 1 houless on May 23 1903 also 
ttagous glabnrottns Hi rl st from Ca Tiber Sussex for 
omparison—Dr 1 A Ohapman exhibited bred sjieci 
mens of Hastuta (A^n^ci, Hb ■') hyttam Mil fiom 
lirve tiken at Hybrcs lost M irch and sid the fact that 
the pale firms only hive hitherto bien known whereas 
of those bred nearly half are dark suggests cither that 
rially very few spi imens u-e in collections—wh h is the 
most probable case—or that melanism is n w affe ting the 
species—Mr iV J Kay* exhibited specimens of th moths 
Castma fonseolombet and Protambulyx gmntcus showing 
protective and warning lirition rf the two species — 
Mr H W Atidrawa exhibited sjiei 1 ni ns f Snstalu 
cryptarum !■ and Dtdea altutt Fin two species of 
uncommon Syrphide from the New I crest—Mr bdward 
Hanie cxhibitiM a bro d of Hemerophtla abruplarta reared 
by him this season together with the parents a dark male 
and a normal female shr wing considerable variation — 
Mr Gervase P Mathaw, R N exhibited some beautiful 
and interesting examples of I lucant 1 favtcolor Barrett in 
eluding the varieties described bv Bcrrett in the current 
volume of the Entomolo t,tst s Monthly Magattne (p 61) 
and more recently bv 1 utt in the Entomohgut 1 Hec rd 
for this year He ilso exhibited a ser es of twenty four 
Camptogramma flmtatJ the descendanls of a wild pair 
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captured on September aa 1903 
colour variation —The Praaldant ezhiL 
taken bv Mr A H Hamm to lUuatrate the protective 
adection of Pttru rapae He alio exhibited four tpecimeni 
of ConorrhtnuM megutut Hum the large South Amencan 
Reduviid whiih la well known to attack man theae were 
brought back by W J Bun hell m the year 1838 and atill 
have the original labels affixed to them 
QealogiealSociety November9—Dr J E Marr FRS, 
president in the chair—Mr E T Ndi^^ in ^ibit 
mg by permiMion of the director of H M Ge<dogicol 
Survey a specimen of Fayolia near to tayolta grat^ts 
found by Dr I Moviey of Nottingham in the Coal 
mdasures of Ilkeston (Derbyshire) pointed out that Fayolia 
wav first descnbid by Profs Renault and Zeiller in 1884 in 
their monograph on the Houiller de Commentry In 

1894 Mr Seward described the first British specimen from 
Northumberland in the Leeds Naturalut but thought that 
It wns nr t a plant 1 here was some resemblance t< ertain 
spirti egg rases of I las iiobranchs but Dr Gunther was 
unw 11 ng to airrpt the Northumbtfland fossil as the egg 
rase of a fish Mr Kidston had not yet seen the specimen 
now exhibited but from 1 sketch he recognised its relation 
to hayolia At present there was still uncertainty as to the 
exact nature of this fossil—Notes on Upper Jurassic 
Ammon tes with special reteren e to specimens in the 
University Museum Oxford 11 Miss Maud Hanlay This 
p iper gives a re description of the types of Cardtocerat 
vertehrale Sow C tcarbrugente Y and B C cordatum 
Sow and C excavatum Sow and their varieties Four 
varieties of the first nine of the second three of the third 
and fourth ore defined and a description is given of a 
new species of Cardioreras belonging to the same group 
Notes on species allied to the group and on others which 
have been wrongly confused with it are added These 
species are so closely connected bv innumerable transitional 
forms that their limits cannot be definitely fixed 1 he term 
species IS therefore used as equivalent to Prof J W 
Gregory s ctreulut It includes a number of forms 
which vary along lines radiating outward from a central 
type —Sarsen stones in a clay pit Rev E C aiilewr 
Near to Bradenham midway between High Wycombe and 
Pr nee s Risboruugh certain clay pits yield a clay for bmk 
making in which are embedded large angular sarsen 
stones white sacrhoroidal sandstones with a siliceous 
cement —On the occurrence of Flepkat mendionahs at 
Dewlish (Dorset) Second communication human agency 
suggestecl Rev Osmond Piehar This paper is in con 
tinuation of one published by the author in 1888 The site 
in which the elephant remains were found is a narrow 
trench examined to a depth of 12 feet in places with nearly 
vertical s des a smooth chalk bottom and an abrupt end 
It was nut a fault or a stream course and it was partly 
filled with fine dust like sand which may have been wind 
borne The trench cuts d aii,onally across the scarp and 
even if it could be accounted for by natural agencies it 11 
difficult to expla 1 how it happened that so many elephants 
fell into It rhe author points out that in Mr a elephants 
are caught by the natives in pitfalls of s m lar character 
constructed on the tracks leading to walerccurses Hiis 
trench is in s corresponding pos tion with regard to a 
stream ind t is suggested as possible that the trench may 
have been of human origin I here is however no con 
elusive evidence elsewhere that man was contemporary with 
Elcphat mendioHalu which is characteristic of the Pliocene 
age 

Royal Astronomical Society N vember 11 —Prof H H 
Turner president in the chair—1 he long period terns in 
the lunar theory P H O o w ll—Deteim nation of seleno 
graphical positions from measurement of lunar photo 
graphs S A taundwr This was the authors third 
lommumcation on the subject and in it he discussed the 
measures made by Mr J A Hardcastle of four negatives 
taken at the Pans Observatory I he methods employed 
were expliined and a componson was given with the results 
of other determinations showing that a considerable m 

rease in accuracy had been obtained —The magnetic dis 
turbances 188a to 1903 as recorded at the Royal Observ 
atorv Greenwich, and their association with sun spots 
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E W MauMdw From the examinaUoo wd t^ndaboii 
of the more considerable disturbances recorded it ha d bay 
found that disturbances succeeded eadi otbm at intervw 


corresponding to a synodical rotation of the sun TV* 
occurred with too great frequenCT and ^ ^ 

result of chance coinadence and it was concluded that the 
magnetic influence radiates from very restricte d ama s on 
the sun s surface eertam streams readiing the earm wim 
each solar rotation The relation of the magnetic ill^b 
ances with sun spots was discu^ and it was po“w Wt 
that the theory threw light on the cause of the long stiaignt 
myt proceeding from the coroim some toler nciipe eip 
and which •ometimts reach a diitance of »everal degrees — 
Determination of the apex of the solar motion in spac^ 
and of the constant of precession from a tomwison trt 
Groombridges catalogue (tSio) with modem Greenwi^ 
observations F W Dyrnsn and W G Th*oli«rs«r -The 
discussion on a paper by Dr Rambaut on a very seneitive 
method of detem ning the errors of a pivot with special 
reference to the pivot errors of the Radcliffe transit circle, 
was deferred and other papers were taken as read 

Mlneralogical Society, November 15—Prof H A Mien, 
FRh president m the chair—Dr J W tvaiia d^ 
scribed two new forms of quarti wedge by means of whi^ 
approximate quantitative ejtimationi tan be readily made 
of the double refraction of minerals in small grains or m 
rock sections -Mr J Ourrla contributed a note on soim 
new localities m Scotland ana the F»roet of gyrolite ana 
tobermorite and Mr C R Lindsay one on the occurrenw 
of microstopic crystUs of brookite with Mat^ in 
Cleveland ironstone—Mr R H Solly exhibited and de 
scribed various m ncrils from the Lengenbach quarry 
Bmnenthil Three of these wert new vi* mamte and 
bowmanite of which the chemical composition has not yet 
been determ ned and lengenbachite which has been shown 
by Dr Hutch nson to b a sulpharsemle of lead containing 
some copper md antimony and having a spwific gravity 
of 4 8 Mamie occurs in small lead grey crystals resembling 
modihed cubes and lengenbachite in thin lead grey Made 
shaped crystals some as long as 40 mm showing a highly 
oerte cleavage Marrite crystallises in the oNujue system 
with o b ( 055^34 I 0473^ and 8-88 45 while 
lengenbachite is probably anorthic Bowmanite occurs in 
small honey yellow rhombohedrai crystals with 111 loo— 
M® to It has a highly perfect cleavage parallel to iw 
and a specific grav ty of about 3 a The author also de 
scribed twinned crystals of seligmanmte dispersed over large 
crystals of dufrenoysitc and baumhauerite and cunoua 
highly modified crystal of blende showing a thin metaUic 
lead gray coating —Mr H L townuui deecnbod 
of a mineral from Cornwall which had been sent to him 
for determination by Mr F H BuUer They wwe found 
to bo bertrandite a mineral new to the British Ides—Mr 
G I Herbert •mith exhibited a slightly modified form of 
the hand refractometer which be had previously d^ibed 
— Mr U Hilton contributed notes on some applicatiOM 
of the gnomonic projection to crystallography and on the 
construction of crystallographic projections 

Zoological Society, November IS —Dr W T BItnford, 
P R S vice president in the chair —The mammals 
collected by Mr E Seimund in Fernando Po Oldfield 
ThonsM, P R S Twenty four species of which two were 
new were enumerated and remarked upon Mr Oldfield 
Thomas also exhibiled some skulls and a piece of skin and 
gave an a count of a new species of pig from the forests 
of Central Africa-The crowned cranes of the genus 
Balearica and a new species obtained on the White Nile 
by Lady William Cecil Dr P Chalmera MHoImII —The 
mouse hares of the genus Ochotona inhabiting the Palss 
arctic region J Lewis ■•nhoto These numbered sixteen 
species one of which was described as new —Twelve new 
species of earthworms from the north island of New 
;^and Prof W Blaxland ••iilMun. 

Cbetaical Society November 16 —Prof US A Tilden, 
FRS president in the chair —The following paperi were 
contributed —The isomerism of ths amidines of ths 
naphthalene senes (fifth communication on anhydro-baats) 
R M*ld«lsi and J H Usiw When a 4>dlnitroaceto a* 
naphthalide is reduced (i) by tin and bydrocnionc acid, and 
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(t) by iron and hydrochloric aad two laomeric amido- 
amidioM ara producM, the fonner givins^ nte to that having 
the o^H conatitution, and the Utter to the d compouno 
Tbia difference in action la explained by oacuniing that m 
preaenca of iron the two nitro groupa are fractionally re 
duced while with tin both are reduced aimultaneouMv — 
Theory of the production of mercuroua nitrite and of ita 
converaion into various mercury nitratea P C Rffy. 
Mercuroua nitrite la the first moduct of the action of nitric 
acid (containing nitrous aad) on mercury This is con 
verted into nitrate by the nitnc and, and finally under 
suitable conditions there ensues an accumulation of nitrite 
owing to the occurrence of the reaction represented by the 
following equation — 

4Hg + 4HNO, = Hg,(NO,),+Hg,(NO,), + aH,0 
— Amidechloroiodides G D Laindar and H E Laiws 
Benxovlaniline imidechloride reacts with hydrogen iodide 
furnistung an amidechloroiodide to which the constitution 
Ph cell NHPh IS provisionally assigned —A new synthesis 
of irocaprolactone and certain derivatives D 1 iJoMa 
and G Tattaraall The lactone was obtained by the inter 
action of magnesium methyl iodide with ethyl Icevulate — 
The influence of substitution in the nucleus on the rate of 
oxidation of the side chain part 11 oxidation of the halogen 
derivatives of toluene J B Oohon and J Millar The 
authors have studied the behaviour of the dichloro 
chlorobromo and dibromo-dsrivatives and the comparative 
oxidisability of these compounds is discussed —^1 he halogen 
derivatives of naphthacenequinone S S Plaklaa and 
C Walatnann.— 1 he constitution of pyrazolidone den 
vatives /S phenylazouovaleric acid and s 0 phenylhydraxido 
butyric acid B Prantlea — Preliminary notice of some con 
densations of phenanthraquinone with kctonic compounds 
b R <l«pp and J Wood —^The decomposition of ethylene 
iodide under the influence of the iodide inn A SMtori— 
The spectrum generally attnbuted to chlorophyll and its 
relation to the spectrum of living green tissues W N 
MatrUoy. The author confirms his previous observations 
on the difference in the absorption apnitra of alcoholic ex 
hsets of (a) fresh green leaves and (b) dried green leaves 
Studies on comparative cryoscopy part 11 the aromatic 
atids in phenol solution P W RolwrtMn. The influence 
of various substituents on the molecular association of 
aromatic acids is discussed—Isomeric change of diacyl- 
snilides into acylaminoketones Transformation of di 
benxoylaminobenzophenone into i benzoytammo 2 4-dibenz> 
oylbensene F D OHssttatwaiy and W H Lowle 
Royal Meteorological Society November 16 —Cspt D 
ilson Barker president in the chair —Meteorological 
observing in the Antarctic Lieut Charles Roydai R N — 
D( crease of fog in London during recent jears F J 
Rrodio The author had discussed the number of days of 
fog reported at Brixton the London station of the Meteor 
ological Oflice for the thirty three years 1871-1903 and 
found that the mean annual number of fog days was SS 
of which 45 occurred in the winter half of the 
year and only 10 in the summer hxlf December is the 
foggiest month with 9 4 the next being November with 
8 j January with 8 s and October with 78 The clearest 
months are July with 04 June with 06 and May with 08 
rhe greatest number of fog days was 86 in 1886 and 83 
m 1887 and the least 13 in 1900 and s6 in 1903 Dividing 
the thirty three years into three periods of eleven years each 
the author showed that the mem for 1871-1881 was 55 
for 1882-1893 It was 69 while for 1893-1903 it was only 41 
there being thus a very marked decrease in the number of 
davs with fog during the last eleven years —Hurricane in 
Fiji January ai-ss 1904 Rv.L Helm** 


Pmub 

Academy of Sciencea, November 31 —M Mascart in the 
chair —On the changes in dimensions and volume that the 
organs and tissues of plants undergo under the Influence 
of desiccation M Rartlwlot. The length of the stem is 
not greatly affected but the lateral dimensions and there 
fore the capacity diminidies to a considerable extent during 
drying—Remarks on the necessity of studying the van* 
ations of dimensions and volume of organs and parts of 
living or extinct beings in anthropologirol and palssonto- 
logtcal work M ■*rth* l *t. —On a general theorem con- 
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earning algebraic surfaces of linear connection supenot to 
unity Emile PlosirCl—On the removal of moisture from 
the air blown into the Isabella blast furnace near Pitts¬ 
burg by freezing Alfred Plo«rcl and M MourtMsu 'lb* 
efficiency of a blast furnace is dependent to a considerable 
extent on the amount of moisture in the air supplied to the 
furnace An account is given of a plant for removing this 
moisture by passing the air through a refrigerating chamber 
cooled to about -10° ( ihe results obtained show a 
surprising economy of fuel the saving in the coke used 
amounting to so per cent —On the constitution of ricinine 
L MaqiMnn* and L Phillisp*. The authors have shown 
in a previous communication that ricinine is converted by 
the successive action of caustic potash and hydrochloric acid 
into a methyloxypyndo In the jiresent ^per a detailed 
study of this substance is given —New exptfiments on the 
photographic registration of the action of the n rays on a 
small electric spark R Blendlot A refinement of the 
method given in a pievious paper and an investigation of 
the possible sources of error The photographic negatives 
obtained are regarded by the author as establishing beyond 
cavil the action of the n rays on the electric spark —On 
continued algebraic fractions R de Montessus d* BsUlor*. 
—The generalisation of a theorem of Weierstrass Maurice 
Frdoimt—Fourier s series and Tavlor a series on its arcle 
of convergence P Pdtou —On the chemical composition 
of the radio active gaseous mixlurrs given off from the water 
of some thermal springs Ihe presence of helium Ch 
Mour*u Ihe gases evolved from twelve different springs 
were analysed and the figures given for the amounts of 
carbon dioxide oxygen nitrogen and gases of the argon 
group—The influence of the nature of the anode on the 
electrolytic cxidation of potassium ferrocyanide Andrd 
aro«h*t and Joseph Patit. the nature of the metal used 
as the anode has a very considerable effect on the cdectro 
lytic oxidation of potassium ferrocyanide the yields varying 
from 75 per cent in the case of copper to ml in the case 
of metals forming a soluble anode —On the complexity of 
dissolved sulphates Albert Ool*«n On the assumption 
that the lowering of the freezing point of a solution of 
sulphuric acid is due to the single molecule HtSOt the 
aumor draws the conclusion that the sulphates of the 
bivalent metals in aqueous solution are present as double 
molecules—The stimulating and paraivving influeme of 
certain bodies in the production of rust L Lind*t—On 
the punfication of solutions of vanadate of soda observ 
ations relating to the methods of double decomposition for 
the industrial separation of metals M Horraneehmldt. 
An explanation of the use of vanadic acid in preference to 
sulphuric Bcid in the separation of silica and vanadic aad 
—Ihe action of iodine and yellow oxide of mercury on un¬ 
saturated acids The separation of isomers J Bougmtilt. 
The results obtained depend upon the position of the ethylene 
linkage in the molecule Acids with the fly linking fix 
hypoiodous and in a very stable m inner giving rise to 
iMolactones —Researches on the action of hydrobromic and 
hydrochloric acids on triacetin Formation of som< new 
halogen derivatives of triacetin R d* tai AcM* —The 
addition of hydrogen to some aromatic ketones by means 
of reduced nickel A new method of synthesis of aromatic 
hydrocarbons Georges Daraan* With nickel reduced 
from Its oxide at a temperature of 300° C and working the 
Sabatier and Senderens reaction at iqo“ C to 195*^ C 
aromatic ketones of the formula C,ll —CO—R are re 
duced to hydrocarbons of the type C,H,—TH,—R without 
the production of any apprecial le amount of the hexahydro 
derivative If on the other hand the nickel is reduced 
at the lowest possible temperature so that it is very active 
the addition product makes its appearance Details are 
given of the application of this reaction to several ketones 
and the method appears to be a general one for the produc 
tion of hydrocarbons —The action of pyridine and quinoline 
bases on bromosuccinic and dibromosuccinic esters I ouis 
Dubr*iill—The theory of colouring matters Jules 
•snimWIln —On trehalase its general presence in fungi 
Em ReurqiMlot and H Hdrl***y. Trehalase appears to 
be on enzyme generally present in fungi the times of its 
appearance ana disappearance being possibly in close re 
lation with the utilisation of trehalose or the storage of 
the tatter in the form of reserve matenal —On the measure¬ 
ment and the laws of variation of the energy shown bv the 
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THE MILLAIS BRITISH MAMMALS. 

The Mammals of Great Britain and Ireland, Ry J, G. 
Millais. Vol,i>. Pp. xx+363; illustrated. (Lon¬ 
don ; Longipans, Green and Co., 1904.) Price 
6 guineas net. 

N two important features this magnificent work, 
of which the first voiume is now before us, may 
lay claim to special preeminence. First, the illus¬ 
trations, alike in number, size, truthfulness to nature, 
and artistic excellence, are unrivalled: and secondly, as 
regards the main and most important part of the sub¬ 
ject, namely, the habits and local distribution uf the 
various spedes, the work is in no sense a compilation, 
but the result of long and patient personal observation 
on the part of the author Indc^, the only matter 
for regret connected with the work is that its price 
puts it out of the reach of a large percentage of field 
naturalists; bearing in mind, however, the style in 
which it is got up and the wealth of illustration, it is 
difficult to see how it could have been offered to the 
public at an appreciably lower figure. 

As an author of a work like the present, Mr. Millais 
has one incomparable advantage over the great majority 
—if not, indeed, over all- of his fellow-naturalists in 
this country, namely, that he is a great painter. In 
this double capacity of artist and naturalist he is con¬ 
sequently able to present the public not only with 
e'xquisite artistic pictures of the animals he describes, 
but also with portraits which emphasise and bring into 
prominence their special generic and specific character¬ 
istics. It is, indeed, this judicious blending of the 
artistic with the zoolo^cal aspect that confers on the 
coloured illustrations in this work such peculiar value. 
Too often in paintings of this description we find either 
zoological details more or less completely sacrificed to 
artistic effect or the former brought into undue 
prominence to the destruction of all that is really 
artistic and pleasing. In hitting off the happy medium 
between these extremes, Mr. Millais and the other two 
artists who have assisted in the work have been re¬ 
markably successful. In addition to the coloured 
pictures, there are a number of sketches, and in some 
«ases photographs, showing the various animals in 
characteristic attitudes, in pursuit of their prey, &c., 
which illustrate their natural history almost without 
the necessity for letter-press. Nor is this all, for there 
are Mveral sketches illustrative of the mammalian life 
-of oiir island in pr^istoric times; and although some 
of the details of form and colour assigned to certain 
of the extinct forms may happen to criticism, these 
certainly convey a good idea of the richness of this 
fauna as compared with that of the present day. No 
illustrations are given in the text of either skulK or 
teeth, which is perhaps somewhat to be regretted, as 
.the latter receive mention in the text. 

As regards the amount of time and labour the author 
ha« davQSed to the work, it may be mentioned that, 
according to a statement in the preface, be made four 
successive ei^itions, during as many years, in order 
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to acquire a full knowledge of the grey seal alone, and 
that Ae best part of five years has been spent on the 
task in general. 

The present volume contains the preface and intro¬ 
duction to the entire work, together with the text and 
illustrations relating to the orders Chiroptera, Insect- 
ivora, and Carnivora exclusive of the Mustelidae The 
relegation of the latter to the second volume is rather 
a pity, as it involves the intercalation of the seals and 
walruses between the bears and the weasels, which 
somewhat mars the sjstematic arrangement. The 
author states, however, that he found it impossible to 
complete his account of the Mustelidee in time for it 
to come in its proper place. 

In his introduction the author takes a cursory survey 
of the history of the British Islands during the pre¬ 
historic and later Tertiary periods, and as he is not 
a professed palaeontologist he may perhaps be allowed 
a little license here, especially as it does not affect the 
general subject of the work. The statement as to the 
occurrence of ungulates in the Cretaceous (perhaps due 
to the author having been misled by a certain South 
American writer) is, however, open to exception, while 
the alleged first appearance of marsupials and Insect- 
ivora at the same time is perhaps an error in the 
opposite direction. The assertion that many types of 
mammals have been but little altered since the (Lower) 
Eocene might also be modified. 

While on the subject of errors, it may be mentioned 
that the author (and quite justifiably) is very much 
“ down ” on other writers on British mammals for 
their various sins of omission and commission— 
whether trivial or otherwise. He must therefore 
take It in good part if similar slips of his own 
are brought to notice. For example, wr> fancy Sir 
Archibald Geikie will feel somewhat surprised to find 
himself described as a distinguished palaeontologist 
and zoologist, ^g(lin, the initials of Dr. Smith Wood¬ 
ward are not A. B , neither is Dr. R. Ball (p. 238) the 
designation of the late director of the Dublin Museum, 
while Hermann, and not Herman, is the proper desig¬ 
nation of the author of the name Sorvx vulgans (p, 
141) Lack of classical knowledge seems to be impli^ 
in the translation of Chiroptera as “ hand-bearers ’’ 
(p. 12). More serious is the discrepancy between the 
numbw of teeth in Rhinolophus as given in the text 
(p. 23) and in the formula (p. 24), while another error 
of the same nature occurs on p 143, where the number 
of premolars in the shrew is given as 2/4 instead 
of 4/2. Exception may also be taken to the statement 
(p 230) that bears, as a whole, are a more primitive 
type than dogs, and the fact that the plate of the walrus 
IS lettered Trichechus rosmaru^ while the cre.iture is 
described in the text as Odobaenus rosmarus is another 
instance of want of care. 

Reverting to the merits of the volume before us, 
attention may be directed to the value of the work 
accomplished by Mr. Millais in regard to the bats. 
.Utbough the distinctive features of the various British 
representatives of the group can be gleaned by a 
careful study of technical treatises, the nature of the 
illustrations given in previous works on British 
mammals rendered it very hard for the amateur (to say 
G 
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noOiing of the professed) naturalist to identify such 
spedniMM as might come under observation. All such 
difficulties vanish with Mr. Millais’s life-sised coloured 
figures as a standard for comparison, the distincdve | 
features of each species being brought clearly before 
the reader both in the text and in the plates. Much 
important work has also been done with regard to the 
local distribution of several of the species, notably as 
to the occurrence of the lesser horseshoe bat and the 
noctule in Wales. Whether Mr. Millais has been well 
advised, at all events in a work of this nature, in 
generically separating the noctule and Leister’s bat 
from the pipistrelle may, however, be open to question. 
Moreover, seeing that the author refuses to admit 
“ Myotti myotis “ into the British list, the propriety 
of assigning a separate heading to this species may 
perhaps likewise be doubtful. 

Among the Carnivora, the account of the wild cat 
is of special interest, largely owing to the fact that 
the author docs not endorse the views of the late Dr. 
Hamilton as to the piactical extermination of this 
species in the British Islands. Not that it is anywhere 
common, even in the wilder parts of Scotland, where 
in many districts it has long since been killed off. At 
the present day, owing to a special cause, west Ross- 
shire appears to be its main stronghold. As to the 
extermination of the wotf and the bear from our 
islands, the author has much to say—and all that he 
says is worth reading. Very interesting, too, is his 
account of two distinct types of the fox in Swtiand, 
namely, a dark and grey form in the mountains, and a 
smaller red or pale form in the lowlanda. Apparently, 
however, he docs not allude to the “ greyhound fox ” 
pf the Lake District, which Cumberland sportsmen 
insist is entitled to be regarded as a distinct local race. 

The most original and therefore the most valuable 
part of the section on the Carnivora is that relating 
to the British seals, of the characteristics and habits 
of. which Mr. Millais has made himself thoroughly 
master as the result of personal observation in their 
native haunts; and no longer will naturalists find any 
difficulty in distinguishing between the common and 
the grey seal at all ages. Special interest attaches to 
the recognition of four distinct colour-phases in the 
adult male of the grey seal, although, since every inter¬ 
mediate stage between these may occur, and they are 
found together, they cannot be regarded as local races. 
Even more interesting is the statement that the young 
hooded seal is not, as commonly reported, white, but 
of the game mottled colour us the adult. It is, how¬ 
ever, to be wished that the author had given the full 
reasons for this assertion. ‘ 

The author has expressed the hope that his work 
may be found a fitting companion, as regards illustra¬ 
tion, to Lord Lilford’s volumes on British birds. So 
far as he has gone at present, he may be congratulated 
on having attained his ambition, and there is every 
reason to expect that the second and third volumes 
will be fully equal in this respect to die one before us. 
For many years this splendid work will probably re¬ 
main one of the standard authorities on British 
mammals, and in the matter of illustration it will most 
likely be always without a rival. R. L. 
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FiBX RISKS. 

Fir* and ExflotUm Risks. By Dr. voft Sdiwartt. 

Translated by C. T. C. Salter. Pp. wl+ 3 S 7 . 

(London: Charles Griffin and Co., Ltd., 1904.) 

Price i6s. net 

N estimating the risks of fire due to the storage 
of goods of varying descriptions, the insurance 
companies are met by the difficulty that the knowledge 
necessary to gauge the comparative safety or other¬ 
wise of the materials present is of so technical a nature 
that but few possess it, and in many cases substances 
of apparently the most innocuous character become 
active sources of danger under conditions Hkely to 
escape the notice of any but those who have made a 
special study of the subject. As a result ririts are 
often taken at far too low a premium, whilst the dis¬ 
trust bom of the loss incurred afterwards leads to ex¬ 
cessive charges in utterly wrong directions, very few in¬ 
surance offices being fortunate enough to possess in¬ 
spectors or assessors with the necessary knowledge 
to safely guide them in the adjustment of thrir scale 
of fees. 

In Germany several works by surh authorities as 
Dr. Richter, Prof. Haj^e, and Dr. von Schwartz lend 
valuable aid to the scientific side of the question, but 
in England, with the exception of some valuable little 
works compiled by Mr. W. A. Harris, the able secre¬ 
tary to the Phoenix Fire Office in Liverpool, the 
literature of the subject has been entirely neglected, 
although the fact that on an average to,000,000!. la 
annually paid by British fire insurance companies on 
fire claims alone, whilst the loss probably is nearly 
double this amount, suggests that the subject is well 
worth the deepest consideration 

Under these conditions it is a matter for congratu¬ 
lation that Mr. C, T. C. Salter has now given us an 
excellent translation of Dr. von Schwartz’s valuable 
book on " Fire and Explosion Risks,” a handboede 
which deals in a thoroughly practical way with the 
investigation, detection, and prevention of dangers 
arising in the manufacture and storage of the most 
widely used chemico-technical subhtances. 

The author has had a very wide experience as a 
consulting chemist and factory inspector, and has 
brought his almost unique expenence in manufacturing 
methods to bear upon the various risks which they 
entail, with the result that he has produced a woric 
in which practice is so blended with theory as to make 
I the book of the utmost value, not only to chemists, but 
also to those who, without much chemical knowledge, 
yet wish to master the mysteries of a very intricate 
branch of technical application. 

In dealing with the various substances the raw 
material is fully described in each case, its origin, 
physical character, and behaviour under all conditions 
is freely discussed, whilst cautions and suggestions 
for the safe manipulatimi and storage of each are 
clearly stated. 

The arrangement by sections of those bodies likely 
to react on each other is particularly useful, and die 
works chemist and insurance surveyor can find the 
information he seeks in relation to the particular dasa 
of goods with the minimum of trouble. 
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Taking the bode at a whole, the reader's interest | reactions are best emplcqred by 
is fully sustained, and although one finds instances of 


du(dication of cautions, this is evidently the result of 
(he sectional arrangement and so unavoidable. 

In so excellent a work detailed criticism is a some* 
,what thankless task, but it might be suggested that 
in dlecuseinfiT the risks attendant on the use of 
petroleum lamps, some notire might be taken of the 
views of Sir James Dewar, Dr. Boverton Redwood, 
and the late Sir Frederick Abel, as to increase of the 
flash point not being so complete a solution of the 
trouble as the author leads one to believe. 

It might be well to note in a future edition that 
barium peroxide, which on p. J17 is said to become 
dangerous at 800® C., may also give rise to fire at 
atmospheric temperatures when exposed to friction 
with organic matter. 

On p. 187 it is stated that one pound of calcium 
carbide furnishes 4 to 4} cubic feet of acetylene, which 
is perfectly true of the inferior carbide made on the 
Continent, but with material of the quality until 
recently iruide at Foyers the yield rarely fell below 
5 cubic feet per pound. 

Occasionally one finds slight discrepancies in the 
statement of tempemturcs in different parts of the 
book, the temperature at which lead (uses being given 
at p. aqi as 335* C , whilst in the appendix, 
p. 343, it is stated to be 334® C. Such details as these, 
however, detract but little from the value of a book 
which is an important and most valuable addition to 
the technical literature of the day. 


THE DETERMINATION OF MINERALS. 
Mineral Tables—for ihe IdenUfuatwn of Minerals by 
their Physical Properties. By Arthur S. Eakle, 
Ph.D. Pp 73. (New York ; John Wiley and Sons; 
London: Chapman and Hall, Ltd., 1904.) Price 
5*. 6d. net. 

TUDENTS of mineralogy, miners, prospectors, 
and others intSprested in the determination of 
minerals by methods which do not involve the use of 
elaborate apparatus, will find this little book a useful 
addition to the literature of the subject 
The tables, though forming a volume of only 73 
pages, include nearly 350 minerals, comprising all 
the commonly occurring ores, veinstones, and rock- 
formers, as well as a few species of more restricted 
occurrence. They are designed for the identification 
of unknown minerals by the examination of their 
physical properties atone; blowpipe reactions are not 
employed at all in the scheme. It is claimed by the 
au^or that the determination of minerals by blow¬ 
pipe analysis is less apt to,become merely mechanical 
if it has been preceded by practice in identification by 
physical properties. This is no doubt true; and if, as 
is often ^e case, the beginner is tempted to rely upon 
bioUrpipe analysis alone, that intimate acquaintance 
with minerals which is only gained as the result of 
the systematic observation of their physical properties, 
and which is so valuable for their ready recognition 
in the field, is either missed entirely or is only very 
imperfectly acquired. Indeed, in most cases bloupipe 
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mineralogist in confirming conclusions already mrived 
at from the evidence of physical properties. They are, 
however, to invaluable for this purpose, and afford 
such an indispensable aid to identification by physical 
properties, that any determinative scheme from which 
they are entirely excluded must be in a sense deficient. 
The author would have greatly added to the value of 
the tables by including for each species a brief state¬ 
ment of its distinctive blowpipe reactions, and we 
venture to suggest this extension of the scope of the 
aork to him for futuri editions. 

As in all tables of this kind, the identification of an 
unknown mineral is effected by a process of elimin¬ 
ation. The minerals dealt with in the book are first 
divided into categories according to their colour in the 
powdered condition; these groups arc then subdivided 
into minor groups according to the colour of the 
mineral in mass; and finally, the species in each of 
these divisions arc arranged in order of hardness. 

In general plan the tables are similar to those of 
Weisbach; but they differ from them in certain rei- 
spects, notably in Uieir greater simplicity, and in the 
abandonment of that indefinite and unsatisfactory 
property lustre, as an important means of discrimin¬ 
ation. The tables are preci'ded by an “ analytical 
key,” by reference to which it is possible, after pre¬ 
liminary observations of streak and colour, to see at 
a glance m which table the mineral under examination 
will be found; it is then only necessary to determine 
the hardness and one or two other characters, such as 
crystalline form, structure, cleavage, specific gravity, 
and so forth—all of which are describ^ in columnar 
form in the tables—to complete the identification 

The omission of the great majority of those rare 
minerals which the ordinary student or prospector is 
scarcely likely to meet with, and which by their inser¬ 
tion render so many books of this kind dear and un¬ 
necessarily complicated, is to be commended. The 
tables are certainly to be regarded as among the most 
satisfactory that have yet appeared. 

OUR BOOK SHELF. 

Die Smnesorgane der Pflaneen. By G. Haberlandt. 

Pp. 46. (Leipzig: Barth, 1904.) Price i mark 
This little book, which is appropriately dedicated to 
the memory of Darwin, was given as a lecture before 
the recent Versammlung deutsrher Naturforscher und 
Aertne at Breslau. The author devotes the chief part 
of his space to a semi-popular account of the various 
types of structures, such as bristles, hairs, papillae, 
which serve for the perception of mechanical stimulus. 
This is necessarily, to a large extent, a recapitulation 
of his own interesting woA on the subject, and is 
followed by an account of the statolith theory—the 
hypothesis independently put forward by himself and 
Nemec as explaining the sensitiveness of plants tO the 
force of gravity. ITic most interesting part of the 
lecture is, however, Haberlandt’s concise discussion of 
his recent theory of the mechanism by which the direc¬ 
tion of incident light is perceived by plants. He 
believes that the epidermic cells are, so to speak, the 
tnres of the plant. Thus, according to his view, when 
light strikes a leaf at right angles to the surface it 
results, from the plano-convex form of the epidermic 
cells, that the inner wall of each cell is illuminated 
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more brightly in the centre than at the periphery. 
This makes it possible for the leaf to orientate Itself 
in regard to light. Thus, suppose the plant to be 
moved so that the light now strikes the leaf obliquely, 
the bright patches of It^t on the Inner cell walls will 
no longer be central. This change may be believed to 
constitute a stimulus calling forth a curvature of the 
leaf stalk by which the leaf is brought again to its 
normal position at right angles to the incident light. 
Thus the leaf moves when the bright patch is not 
central, and comes to rest when each of its epidermic 
cells is centrally illuminated. This attractive theory 
cannot be said to be as yet established, and botanists 
will look with interest to its further development by 
its author. Tlie appendix of six pages is devoted to 
the literature of the subject and to short discussions 
of points which probably seemed too technical for the 
text of the lecture. 

EUctncity in the Service of Man. By R. M. 
Walmsley. Pp. vili + iao8. (London : Cassell and 
Co., Ltd., 1904.) Price lor. 6d. net. 

When the first edition of this book was published in 
1888, it was doubtless a comparatively easy matter to 
write a treatise covering all the practical applications 
of electricity to the service of man. As each successive 
edition appeared the task must have become one of 
increasing difficulty, and now that the fourth has been 
reached Or. Walmsley no longer finds it possible to 
condense all his material into one volume. He has 
therefore wisely confined himself to certain branches, 
and left the others for treatment in a supplementary 
volume. The book before us is divided into two parts, 
the first being more or less theoretical, dealing with 
the principles, and incidentally with the history, of 
the subject, and the second dealing with the technology 
of electricity. The first part is clearly written, and 
forms a good introduction to the study of electricity 
and magnetism which should be valuable to the 
beginner or to the amateur interested in scientific 
progress. The second part is confined in the present 
volume to generators and motors, with a chapter on 
measurements. The writer is of opinion that these 
more advanced subjects are best studied by means of 
the many very excellent treatises specially devoted to 
them; but still, there can be no doubt that a general 
review such as the one before us appeals to a k^e 
class of readers and serves a useful purpose. The 
book is plentifully illustrated with drawings and 
diagrams, which arc for the most part good, though 
several, especially in the earlier part, are rather crude 
and out ot date. M. S. 

The Flora of the Presidency of Bombay, By T. Cooke. 
Vol. ii. Part i. Compositas to Boraginacess Pp 316. 
(London: Taylor and Francis, 190s.) Price 9*. 

This volume begins in the middle of the series xnferae 
belonging to the gamc^ietalous division. The indi* 

r ius species of Compositss arc numerous, but for 
most part are not so important as the introduced 
composites, of which a list is given. In the series 
heteromera* the cohort Ericales is unremesented, but 
the orders Myrsineas, Sapotaceas, and Ebcnacess in¬ 
clude several interesting genera. Under Bassia Dr. 
Cooke explains how the synonym Illipe has been 
erroneously introduced. Illipe is the Tamil name for 
Bosria UmgifoUa, and is applied commercially to the 
fatty product obtained from the fruit; this spmes re- 

5 laces in southern India the better known mahua tree, 
losna latifolia, of wldch the flowers furnish a favourite 
food, also a spirit to the natives of Central India. The 
provuice is rich in species of Dioqiyros, amongst them 
sbenum, melanoxytoH, the calamandw-like ooearpa, 
and crumenata. The author a^prees with Hiem in 
uniting D. ehenum and D. asstmilit, but separates 
D. eordifolia and D. montano. The Apocynacess in- 
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dude Ceriera OdoUam of the salt mardws. an eodnile 
Beaumontia, and a epedes, also endemic, oif 
tamia, a genus cut off by Dr. Stapf from the original 

r nuB Tabemssmontana. Another dominant order 
that of the Asclepiadacese, whidi fumlsheii mostly 
twining shrubs or climbers, and of which a good many, 
as, for instance, the four species of Hoya, and seven 
species of Ceropegia, are confined to the western side 
of the peninsula. This part gives every indication of 
the same care and accuracy which distinguished the 
first volume. 

Quadratic ParMiont. By Lieut.-Colonel Allan 
Cunningham, R.E. Pp. xxiv + 366. (London: 

F. Hod^on, 1904.) Price las. net. 

This contains a complete list of primes p up to 
99991, with the factors of p-i, and resolutions of 
/=a‘ + A*«r»+!id*=A''+3B*=i(L*+27M'); 
of p€s:e*-2f* up to ^=34977; together with other re¬ 
solutions of the type mp=x*±I>y* for selected values 
of m, D, and all primes p up to a certain limit. 
Besides this, there are tables relating to the Pellion 
I ^nation, and others directly connected therewith. 

I The introduction explains the nature and use of the 
tables, and gives an account of their preparation. 
Though some of the contents have already been pub¬ 
lished (as explained in the introduction), a substantial 
part appears for the first time in print; the whole 
forms a varied as well as extensive series of arith¬ 
metical records which will be found of great value by 
those who are interested in the theory of numbers, 
especially in connection with the theory of residues 
and of quadratic forms. Great care has been taken 
to ensure accuracy, and the appendix contains lists 
of errata detected in various preceding tables. The 
new part of the work represents a very large amount 
of labour, which is henceforth spared to those in search 
of material for induction, and the grante made by the 
Royal Society towards the expenses of computetion 
and publication have been worthily bestowed. It may 
be added that the paper and type used are satisfactory; 
in the case of tables this is a matter of real import¬ 
ance. All serious students of the theory of numbers 
ought to procure this work, as well as Lieut.-Colonel 
Cunningham’s “ Binary Canon,” for, independently 
of their use in solving special problems, these tables 
may suggest or confirm new thcoremi, of real import¬ 
ance. 

Advanced Hand-camera Work. By Walter Kilbey. 
Pp. xvii+98 (London • Dawbam and Ward, Ltd., 
1904.) Price IS, net. 

In this scries of photographic books already published 
the present author is responsible for the popular volume 
on “ Hand Colour Photography,” which is now in 
its second edition In the issue before us he deals with 
the higher flights of hand-camera work, more 
espedally in connection with its use with the focal 
plane shutter. The subject-matter treats of the selec¬ 
tion of apparatus, the behaviour and efficiency of the 
focal plane shutter, and practical work with the 
camera, the last mentioned consisting of hints on 
focusing, exposing, and the treatment of moving 
objects. No less important are the subjects of the 
last two chapters, i^ich concern the plates and 
developers suiuble for such work, and the employ¬ 
ment of hand cameras in telephoto, stereoscopic, and 
orthochromatic photography. A great numb^ of 
excellent and appropriate illustrations from the 
author’s own negatives accompany the text. 

The easy and clear style of the author, and his 
thorough acquaintance with the subject he is treating, 
render the book not only delightful to read, but a valu- 
ahle guide to those who wish to work successfully 
with hand cameras. 
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LKTTMRS TO THE EDITOR 
[TiU Editor doot net held htnutlf retpennble fer efuuent 
ernfmetd hj hit eerretpendenU Neither eon he nnderteke 
to return er to correefend with the wrrtere of refected 
menuierifte tntended for thu er any ether part ef Naturi 
Ne netiee it tahen of ammjmone eemnimneatiem ] 

Th« Deflnmoa of Entropy 
Thsu is I fear a diffitulty in drafting Prof Bryant 
daCmtion so at to be clear at well at accurate 1 hit antet 
when the definition it firtt given with reference to the 
ontropy of the working tubttance becaute the non available 
aner^ it not necettanly a portion of the energy of the 
tubttance The terms available energy free energy bound 
eaergy and non available energy are continually used 
looMy in thermodynamics at if they referred to portions of 
the energy of the working tubttance I know from experi 
enca the difficulty of demung the entropy of the working 
tubttance in terms of dittipation or degradation without 
reference to the state of thinn outside the substance and 
in a paper on the factors of heat I adopted the notion of 
reduction of transfer credit to that increase of entropy 
went with lessening of capacity for transforming heat into 
work with change of volume In my book on 'Entropy 
the whole treatment it essentially from the diuipation or 
degradation point of view but entropy it first defined in 
connection with the irreversible ncrtase of entropy in an 
isolated system It it thus defined Increase of entrimy 
It a quantity which when multiplied by the lowest available 
temperature, gives the incurred watte 
May I say that I am exceedingly glad to find Prof Bryan 
treating the subject from the same point of v ew at it is 
strong evidence that my treatment it essentially r ght 
41 Palace Court W J Swinbusni 


In answer to Mr A T Mundy s questions it teems 
to me that it would be Impossible in a young 
living ape by artificial meant to prevent hit frontM 
suture from dosmg and if we could succeed in keet^ 
ing It open I question if any marked increase in the 
site of the animal s frontal lobes would augment hit m- 
tellectual capauty It is not only the great size of man t 
cerebrum at compared with that possessed by anthropoid 
apes which gives him greater intellectual power but at 1 
have stated in the passage quoted by Mr Mundy from my 
Hunterian oration the frontal and panetal lobes of the 
human brain are far more perfectly developed than the 
corresponding lobes among anthropoid apes This is 
especially the case with respect to those motor and psychical 
areas of man s cerebral convolutions which control his 
power of intelligent speech these areas of the brain are 
deficient in the anthropoid apea It is probable that man's 
ability to make use of articulate language and through 
this meant to think has led to the great development of 
the psychical elements of his bra n A comparison of the 
size and conformation of the cranium of Tertiai^ man with 
that of existing Englishmen is an indication of the length 
of time it hat taken for the human cerebrum and therefore 
intellect to reach its present stage of evolution Man and 
anthropoid apes we hold to be derived from a common 
ancestral stock the former under the action of natural 
selection and other causes includ ng I think not only 
an inherent capacity of cerebral but also of cranial growth 
have gradually developed whereas anthropoid apes from 
arrest of cranial and cerebral growth have not reached the 
standard attained by human beings the difference between 
these twj orders of beings however It one of degree and 
I ot f kind N C Macnauasa 

November a6 


Mr SwiNBURNS hat directed attention to an obscure point 
10 my letter of November 10 which is calculated to produce 
oulte the contrary impression to what I intended In 
deflmng available energy relative to a given temperature it 
was not my intention to exclude work that the system was 
capable of inoduang by expansion or otherwise without 
using the reversible engines and instead of maximum 
amount of energy ' I meant maximum amount of work 
By work I refer to ord nary mechan cal energy as opposed 
to what Mr Swinburne calls waste energy The point 
to which I wished to d rect attent on was the desirability 
of basing a definition of entropy on non available energy 
and the use of the term relative in this connection or 
at least some equivalent language (as implied in my words 
The definition may be stated lomrwhat as follows ) 

So far as I am able to judge both from Mr Swinburne s 
book and from some correspondbnee with the author it 
would appear that the conclusions to which 1 am being led 
by independent working in regard to entropy agiee closely 
in many substantial points with those at which he has 
arrived Smea the controversy referred to there have been 
one or two papers published on the subject ^ other writers 
with which I altogether disagree G H Bryan 


Cranlology ef Man and the Anthropoid Apea 
In readmg Mr Macnamara a Hunterian oration of 
bebruaty 1901 1 find these words — 

Prof Dmiker in his work on the embryology and de 
valopment of the anthropoid apes has shown that in con 
sequence of the early closure of the anterior sutures of the 
dcull of these animals the fore part of their brain does not 
increase beyond the size it had attained at the end of the 
first year of life but in mair these Aitures do not consoli 
date until a much later period so that the anterior lobes 
of his brain are enabled to expand and actually become far 
more perfectly developed than the correqionding lobes 


__r_ - __ f keepmg tl 

sutures of an infant ape open by artificial means? And 

U has 

(a) Has die brain been found to expand and become more 
paneedy developed? 

For If so we should expect the ape to manifest an fntdli 
gence not far short of that of a man A T Mundv 
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Pinnipedia a Sub order of Cetacea' 

Onb is so much accustomed to encounter strange asser 
I ons in reg^ard to zoology in the non scientific Press that 
one takes littli not re of them but when one reads under 
the head of Sc rnce as may be read in th s day s 
tihenaeum (p 767) a revirwrr of Mr M llais s Mammals 
of Great Bntain and Ireland complaining of that work 
that Nowhere is it stated as it should be that the Sub 
order Pinnipedia belongs t the order Cetacea one is 
tempted to ask to what end have writers on class fication 
Ub ured if surh a 1 assert on as this is to pass un 
challenged’ if by a slip of the pen Cetacea was 
written for Cirnivora one can sympathise with the re 
viewer for all are liable to such unhappy accidents but Ae 
general drift of his re narks seems to forb d that chantable 
construct on for n the preceding paragraph it is expressly 
stated that the Cam vora except the Mustelidas are dealt 
uith in the vol ime F Z b 

Decenber 3 


The Late Mr Aaaheton Smith 
Ilia man of ample me ms and who is a lover of liv ng 
ireatures has a ^rat importunity Mr Assheton Smith 
had this opportunity and he used it not only to Ratify his 
own pleasure but to share it with others There was 
nothing thu he liked better than to f(o the round of liis 
park with a guest and to point out and discuss the characters 
and hab ts of the ammals which he had gathered together 
from vor ous quarters of the globe With the late squire 
such a ramble was no ord nsry treat One felt too that 
in this man the beasts had a true friend that he had studied 
them and knew their ways and that he would do his utmost 
to make their lot os happy as possible 1 o such a man suence 
owes a great debt Not only does he afford the student an 
o^iortunity of studying animals in favourable circum 
stances but he is able to place material at the disposal of 
the laboratory and museum when these animals have paid 
nature s last demsnd For a number of years I have had 
the good fortune to art as it were as prosector to his 
menagerie and both my studenU and I have been able to 
carry out not a few studies in comparative anatomy Some 
times playfully he would accuse me of possessing the 
* evil eye ’ as he said that an animal was not likMy to 
survive long should I express a desire to have it eventually 
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for the ooUego mufeum. I am grateful that mr liking tor 
natural hiat^ brought me In toudi with him. It Ta in 
the unall actiona of life that one can beat read character. 
A gentleman to the core, he woa never fearful ot giving 
himadf away by ihowing the utmoet courteay to the 
humblevt. An unfattened door or gate, a watertap left 
trickling he would not abide. Everything at the puk 
inuat be preciaion and dniah to the amaileat detaila. ^er 
hit many octt of private charity he ever kept the veil tightly 
drawn. A few of them have incidentally come to my know* 
ledge, and they reveal the vaatneaa of hit empathy. Ilia 
many zo^oglcal donationa, and hla gift to the college of 
a tite on the Menai iitraita for a biological atation tor the 
study of marine life, bear eloquent testimony to hit deiire 
to advance science. May the pile to be raisM on thia fine 
■site—let us hope at no distant date—be at least one grateful 
tribute to his memory. Phiiip J. Whitb. 

University College, Bangor, November a8. 


FrMB lOb. ^ 0 & to i|h. 15m. 
13b. 1S«- >. *0^ 3 «». 
,t 16b. 30a. „ ayh. 3SI&. 


it mdtaora obaervadi 
^cabo^tStr... 


At no mention it made of the atate of the we at faar, il 
teems the display terminated very abruptly at Faria, allgbtly 
more so than in Dublin or elaewhere, at Mr. T. K. Clap' 
ham, on November 13, from ith. 45m. to lyh. 45m. counted 
19 Leonidt with 3 three doubtful onea, notwithatandlng twe 
brief Interruptions from clouds, this result, it may be added, 
indicating a meteoric rate almost exactW equal to that ol 
the preening night as given by Mr. Hector Maepheraon, 
who on November 14, from ish. to i8h., recorded 35 meteors 
(Snglttk Meihattu, November aj, p. 365). The rate on 
the latter night seems, however, to have been even bigfaet 
than this to judge from some results, but more observationt 
are, no doubt, desirable John R. Haaitv. 

Dublin, November 29 


The Leonid Meteora of 1904. 

Frou results of observations of this shower as published 
in Naturb of November 34 it seems that Leonids were 
found to be somewhat numerous on the night of 
November 14. It is to be regretted that those observers 
who were able to count so many shooting stars on this 
night had not the following night equally clear, as at 
Dublin both November 14 and 15, though not to the same 
degree, proved favourable for observations, and it was on the 
latter night that the maximum oriurred. Owing to the 
unsuitable weather that appears to have prevailed in many 
placet on November 15, some detaila of the observations 
made on the successive nights of the epoch at the same 
place may prove interesting 

The night of November 14 turned out ideally fine here, 
the tempwature alvi being >ery mild for the season 
During a watch on this date from loh. 15m. to i3h. 45m 
(I)ublln time) ib ineteora were counted, of which 7 or 8 
were referred to the Leonid radiant The meteors, especially 
(he Leonids, did not appear very bright, only t of the 
first and a or 3 of the second or third stellar magnitudes 
having been seen No particulars of their paths were noted, 
as doing so might have interfered with the observations 
of other meteors. Shooting stars were more numerous in 
the early part of the watch than after midnight, 5 having 
been counted between loh. 4<m. and iih , of which s shot 
fiom the direction of Leo, Another, though feebler, maxi¬ 
mum oruirred about i3h.; but, as it was considered from 
the declining meteoric rate that the anticipated miniature 
shower of this night was already over, observations were 
discontinued shortly before i4h. 

The night of November 15 began very inauspiciously; 
clouds In the early evening covered the heavens, totally 
toncealing both moon and stars. Subsequently, however, 
the sky partially cleared at intervals, and when observations 
were begun at loh. 15m. passing ilouds in the east left 
clear tracts of considerable area. Though the seeing was 
thus far from good, yet meteors were considered to be rather 
scarce, only i shooting star, a third magnitude Taurid, 
having been seen during a watch extending over nearly an 
hour. About 1 ih. the ilouds passed off, leaving the eastern 
sky clear until nearly ish. Meteors now began to be more 
numerous. A fine Taurid at iih. asm. passed down straight 
towards I.eo, which, however, was partly invisible in a 
bank of fog adong the horison. When about twenty minutes 
later the “ Sickle ” emerged clear in the heavens, a 
successiigA of fine Leonids left no doubt as to tbe superior 
character of the coming display. 

From iih to ish. 30m. 38 meteors were counted; at 
i4h. 55m. the number hod increase d to 50 meteors, tbe total 
result at i6h. 4jm. amounting to 60 meteors, ^t owing 
to ckxids observationt were greatly hindered from lah. 4$m. 
to i4h. i5nv» and a second interruption of nearly equal 
length, ariiil^from the same cause, occurred about ish. 
During hour of the watch the sky was fairly clear, 

and It wasHioted that the meteor shower was now rapidly 
'declining.' The majority of the meteors were obsenr^ to 
emanate from Leo as toon as the latter had become visible 
,tlMr midnight. 

' The shower was also observed at the Paris Obsenratory 
nn the night of November 15 with the following results *:— 

1 Tin ttsolu sra oreoarM stven la Paris mtsa doia. 
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Blue-stained Flints. 

Two years ago I found large patches of an intense blue 
colour, with some black ^ts, on flints on the quay at 
(>reot Varmuulh I looked for a possible cause, and dis- 
lovered other patches simitai in all respects but colour. 
The latter patches were black, and had been made by tar 
spilt by fishermen when tarring their fish skips I kept 
some pieces, both black and blue, in a box until some 
months ago, anil no appreciable change hud token place, 
so 1 came to the conclusion that the blue colour was pro¬ 
duced by the oitlon of the tar on the flint when exposed to 
sunlight 

This occurrence is interesting in view of the action noticed 
by Dr. Allen between gas-lime and flint, and points to the 
action on the flint of some substance common to the tar and 
gas-lime 

May_ I suggest to your former coi respondent that the 
blue flints seen at Bournemouth were produced from the 
black, and not vice versi 1 homas L. D. Pobteb 

County School, Ilford, Essex 


'‘FIND" OF ROYAL STATUKS AT THEBES. 
'^HE “ Innd of surprises and paradoxes," as Egypt 
E has well been called, has once again Justified its 
reputation, and out of the ruins of one of its most 
ancient cities there has conic to light a mass of 
tiktoric.-il (‘Vidence which, if we mistake not, will 
be found to be of more importance the more it is 
studied. 11 will be remembered that for many years 
paat.M. G. Lt grain has been carrying out a series of 
repairs of a ve^ fnr-rearhing character on the mass 
of buildinfn of various styes and ages which is 
commonly known ns the “Temple of Kamak." In 
the course of this woric he has collected a number of 
important facts which, when duly arranged, will ^ of 
considerable u<ie to the student of ancient Egyptian 
architecture, and, side by side with these, he hat 
brought together a considerable amount of information 
of value historically. It is not our purpose even to 
outline the broad facts of the works of restoration 
which be has carried out, and we therefore pass on to 
state briefly the facts which relate to his last “ find " 
of monuments at Kamak. 

Early in the present year M. Legrain was continuing 
the excavation of « portiem of the temple precincts 
near one of the great walls when he accidentally came 
upon a large pit or well which, it was evident, had 
b^ filled up by the ancient Egyrptians. Soon after 
he began to dig out the well the workmen came upon 
a layer of statues made of hard stone of various kinds, 
and when the mud was removed from them many of 
them were found to "be inscribed. Beneath thi* layer 
of statues wtas a layer of earth, and beneath the eaith 
was another layer of statues, and the clearing out of 
the pit showed that it was filled with layers 01 statues 
and earth, arranged alternately. The statues were 
usually found face downwards, and it thus became 
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clegr tiuit thOT had bean so placed in order that their 
faces mii^t be protected by the soft earth and mud 
in which they wo« buried The total yield from the 
pit or well was about 450 statues 

As soon as the pit was emptied M Legrain b^an 
to examme the objects which he had found and he 
saw that many of the statues were royal and that 
speakmg s^nerally the oldest belonged to the second 
or third o^asty and the htest to (he tiienty sixth 
dynasty TTie greater number of them were of toursc 
made for high ofiicnls generals architects priests 
ftc , and we miy be ccrtnm that from first to last they 
repiesent the men who during s penod of about 3500 
yeirs were the principal benefactors of the greit 
temple of Amen-Ra the ‘ king of the gods at 
Ihcoes The question which natumlly arises is How 
came these statues to be in the plait, in which they 
were found ^ The answtr is not Hr to seek Wt. 
know that it was n custom among tht Egyptians 
for the kings and their nobles to d^icate statues of 
themselves to the temples of the god or gods whom 
they loved to worship and they did so with the idea 
that after death their spints would lomc from their 
graves and inhabit them and would enji y in their new 
existence the worship which had been thtir delight 
when upon e irth \s the spints of thi gods also 
dwelt in the statues which were dedicated to them in 
the temples the spirits of the kings and their nobles 
would thus dwell m divine company ind would par 
ticipate in the happiness whiih disembodiid spirits 
were believid to derive from the chants ind hymns of 
the faithful and thi offtrings and incense which were 
offered up by the priests How this statues wire 
irrmgcd is not quite clear but it is pretty certain that 
thty wert placid in niches or on pedistals in thi 
chambers adjoining the sinctuirv \s time went on 
chamber after chamber would become full and it 
length it would be as difficult to find a site for i new 
St itue as It IS to find a sit* for i monument to some 
illustrious d( ad |x rsoii in our ow n Westminster Abbey 

It has been the custfin to say that the tempi* of 
Amen R i it Karnak w is founded bv th« early kings 
of (he twelfth dynasty about n c 3500 but it is clear 
from the statu* s which M Iigrun has brought to 
light that a temple to Amen mist havt. existed it 
Karnak at least seme 1500 >i us carlitr Somi 
archfenlogists basing their opinion on (he evidence 
derived from religious texts have alw lys nmntlined 
that the twefth dynasty timple of Amen was merely 
a new foundation ina not th*, trigiml temple ind 
this was the view wh ch Sir Norm in Lorkv»r K C B 
arrived at in his investig itions of the systems of the 
orientation of Egyptian temples Wc now know that 
so early as 11 c 4000 an important temple of Amin 
stood at Karnak and that even in that early period 
It was already so old that kings held it to be one of 
the highest honours attainable to have their statues 
includra among tht monuments of the “ glorious and 
mighty dead who were commemorated then. Ih 
temple of Amen represented the roll of fame for the 
Pg^tians and M Lcgnin s find helps us to 
understand why Karnak was declared bv the priests to 
be the throne of the two lands ’ (1 e EgoTJt) and 
the “ seat beloved of the ]ieart of the god Now the 
fortunes of the god Amerf and of his temple vaned 
with those of the king and the glory of his sanctuary 
waxed and waned according as the prospenty of the 
country increased or decreased During the fourth 
fifth and sixth dynasties the chief centre of power lav 
between Heliopolis and Memphis from the twelfth to 
the twentieth dynasty it rested at Thebes and the 
temple of Amen between bc s^oo and b c 1050 was 
the greatest in the land, just as Amen himself was the 
greatest of the gods 

Between b c 1000 and b c 650 evil times came upon 
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Thebes and the formerly wealthy capital becapie 
pwerty-atneken A serious trouble between the pnesto 
and the people resulted in the dep irture of the former 
to Nubia aM in consequence the temple of Amen fell 
into a state of decay Worse than all soon after his 
accession b c 668 Asbur bam pal King of Assyria,, 
invaded Egypt and marching up the country plun¬ 
dered Thebes and its temples This blow the city 
stems never to have recovered and for about 300 
years it held a position of no importance in th* country 
Lndcr the Ptolemies some attempt to rebuild certain 
portions of the lempic of Amen was made and it is 
probable that the work was begun under the wise rule 
of that astute ruler Ptolemv I It was of course 
impossible to restore the worship of Amen to Us 
original glory and the extent of the buildings of the 
god must have been considerably curtailed 
Whilst the work of ristoration was going on the 
question of the disposal of the statues which M 
1 egnin has unearthed cimc up for decision It was 
felt that to destroy the sHtues would be a sacrilegious 
and profane act and then fore an old well was chosen 
in whirh to bury them as wc have seen they were 
carefully placed in layers of earth or mud and it is 
entirely to the religious instinct of the restorers of the 
tempi* of Amen that we owe the prcservition of suth 
i unique senes of statues In his Notes prists a 
KarnaK ” recently published in the Recuetl M 
I egrain directs special iltention to the statues of three 
kings of whom previously no monuments have been 
known these are —Mer hetep Ra Mer sekhenaRa 
Mer onkh Ra It is early yet to attempt to assign 
exact places to these kin^s but the discovery of 
Ihiir monuments is a striking contradiction of the 
isscrtitn whith his been nude reuntly to the 
effect that our knowledge of Egyptian history is 
complete and that there art no more important 
discoviries to b* iind* in 1 gjpt Mrcady M 
lignins examination of the statues from Kainak 
tnibles us to eorrect our news tn Fgyplim 
history ind wc must be prepared to admit that the 
kings of I gypt were e insider iblv more in number 
than the king list of Manilho would lead us to sup 
pose and that some of th* dynasties wire lontinipor- 
anious M L* grams find also proves biyond *11 
doubt the futility of limiting dynastic history to a 
period of 3000 Years as some of the German \avants 
hive doni and the evidence which is iciumul iting 
npidly all goes to show that the assertions concern ng 
the greii antiquity of Egyptian civilisation mide by 
Herodotus and other Greek writers and thi op 11 ns 
of modern experts like Maruttc Chabas and our wn 
Hincks are gcncrilly cirrcit 

I he stituts recently found bel* ng to all the dynasties 
which m most famed fir th* priduction if fine 
artistic efforts in siulpturc md statuar* ind m my of 
them may will be lonsidircd to refrcsint with gnat 
fidelity th* features if the men Ihcv commemorate 
N* irly all the gnat kings of Egypt to* k car* to h ive 
their portrait statues idded to th* Karn ik lollection 
md dt>wn to the Ptol male p nod the lovir of 
antiquity in hgvpt could look uixin contemporanc^s 
portents in stone of the kings of the Archaic pf riod 
S Cheops the builder of the Great Pyramid of tte 
gixat w amors of the 1 lev* nth tw elfth and eight* enft 
dynasties of the bombastic Ram*?ses II and of the 
Nubian king Tirb ikah wrho to his credit be it said 
left the shnn* of Amen at Karnak uninjured and 
humbly worshipped in that great symbol of the solar 
ssorthip of the ancient Egyptians It is greatly to be 
regretted that the Ptolemies did not cause portraits of 
themselves and their queens to be included among the 
statues of the great kings and priests of the country 
over which a strange fate called them to rule 
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COMPULSORY GREEK AT OXFORD AND 
CAMBRIDGE 

'T' HE itatutc enabling students of mathematics and 
* natural science to proceed to a degree at O^fotxl 
wittout previously passing m Gredc has been rejected 
ui the larger house by aoo votes to 164 At an earlier 
•tage the proposal was adopted in the smaller assembly 
by the narrow majority of two votes The discussion 
acc^^ to the statute was brief for the voters hid 
probably made up theu- minds, but it revealed the 
fact that while the familiar arguments is to culture 
juw the humanities held sway with those who have 

Icarn^ nothing and for^ten nothing wme con 
demned the proposal at least ostensibly because it 
Was too narrow It would shut up sthoi 1 boys with 
a bent for mathematics or science to a premature 
spwiahsm ’ if they alone had to be segregated yeirs 
before the university stage from their happier fellows 
on the ‘ classical side 

The Cambridge proposals avoid it least this latter 
objection 1 hey recognise th it the examinition which 
a^iU to the university should be one in the sense 
that It allows the student who his passed it to enter 
any faculty or department of the university Ht need 
not while still at school decide finally as to his 
Special subject or subjects, and if he changes his mind 
as to the course he desires to pursue he need not re 
trace his steps and begin to get up 1 new set 
of little go subjects iftcr he his entered the 
university For three days high debate on the new 
scheme was held in the Cambridge Senate House md 
so fir 18 argument goes the mipression produced is 
that the placets have the best of it The ofhcnl de 
fenders of compulsory Greek spoke naturilly ind 
pixmerly of the ennobling influence of Greek litenturc 
and philosophy They scornfully derided the lick of 
culture disclosed by the filse quantities of the mere man 
of science who is Creeklcss But they failed to make 
clear the connection between the paltry rudiments 
hilf grammar and half crib by which Greek is 
now represented in the previous eximination and 
humanistic culture or litcnry trlining of any soit 
It w IS practicallj admitted that half the boys even 
from classical schools of the stnitest sect might 
spend tight formative yeirs over Greek ind be 
no Hellenists in the end But the loncluson 
was that time must be given for the improve 
ment of school tc aching in classics md thit in 
order to secure this inmrovenient the irtificial sup 
port of the subject afforded by the present ngu 
lations IS a necessity The monopolists asked 
for more protection that they might mend thtir 
machinery 

One or two headmasters pleaded their helplessness 
before the uncultured parent if the shelter of at idtmic 
compulsion were denied them and the inconvenience 
they would suffer if they h id to rearrange then time 
tables to make room for science and modern Ian 
guages with all their complexity Greek for all who 
aspua* to enter the university is so much simpler than 
French and German and science for some mere 
“ modern-siders and Greek and I atm for others 
the pick of the school “ If compulsion is done 
away with schools will soon give up Greek altogether, 
in ten years it will be as dead as Hebrew ’ was the 
cry of these despairing headmasters There were not 
wanting others to answer them no less distinguished 
as scholars^nd teachers The masters of Trinity and 
Christ’s the president of Queens’and Dr Jackson and 
other Grecians of established fame had such faith in 
the vitality of Greek-i^n its undying charm and its 
unrivalled power over the human spuat—that m their 
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opmion it needed no sudi paltry pn^ to hold tt 
upright To force umm students of anoAer bent Him 
wasteful drudgery of six months’ cramming in Greek 
accidence and the perfunctory conning of a set book 
snth the help of a translation was not only an 
educabonal blunder but a grave moral svrong It 
was bad for the student it was bad for the 
master, it was bad for the university and it was 
worst of all for the cause of Greek learmiig 
Itself It was breeding a race of students who able 
and bnihant and influential in other paths cherished 
a positive hostility to the dististeful subject that had 
raised itself as a needless obstacle in their way But 
for compulsion they might have remained at worst 
indifferent at best distant admirers of Greek Now 
their only thought of it was associated with grievance 
and injustiie limes had changed were changing 
fast, new methods of education were afoot in the 
schools Ihc bifurcation of studies—classical and non- 
scienttfic on the one hand modem and scientific on 
the other—had become an accomplished fact It was 
for the university frankly to recognise the change and 
to give equal c^portunity for both curricula Cam¬ 
bridge h id imply provided for the needs of the modem 
and scientific student once the b imer of the classical 
previous was passed Why should the student whose 
school and university course alike bore in one and 
the same direction sav towards natural science be 
obliged to deviate dunng the last months of his 
school time in order to pass through a wicket that 
Ity straight m the path of his classical comride but 
far out of his own’ True a gnat teacher a Porson 
or an Arnold or a Gow might maki even “ Little-go 
Greek ” a thing of life md light for his pupils, but 
whit of the schools the head of which was a “ mere 
Newton or Darwin ? Must the many be saenfleed 
for the few’ 

Then another issue wis raised by the clerical mem¬ 
bers of the Senate an issue in which seeing the 
actual composition of the rcgisti r mon will ultimately 
turn than on the educational question If Greek is 
not compulsory it will cease to be taught to and 
c( ise to be learned W c mdid iti s for ordination 
The bishops of the Church of England will no 
longer be able to require a knowledge of Uie 
Greek Testament from the aspirant to holy orders 
It IS admitted that the Presbytenan Church exacts 
both Greek and Hebrew as a condition of admis¬ 
sion to Its theologual schools But the heads of 
the Anglican Church are wetker than the General 
Assembly, the university must reinfcrci them what¬ 
ever the consequences to sound learning and unfet- 
tired research 

Grave warnmgs were uttered that the non possutnus 
of the Senate on this question would not be the final 
word Rcvoliiion in other words a Royal Commis¬ 
sion would be the inevitable Nemesis of reform 
denied And there is no doubt that this thought will 
weigh with some waverers who love learning and 
fear for its displacement by modern studies but who 
love the university more and dread the changes 
which a liberal government might impose on it from 
without 

The report of the sj ndicate will doubtless be referred 
back for reconsideration of details in the light of the 
discussion But the principle that modem subjects 
shall be recognised will certainly be retained and on 
this principle issue will be joined early next term 
The result no man can predict for it lies with the 
silent voters who will flock from the country to the 
poll But the debate has cleared the air and die 
leformers art sanguini that this time something xdQ 
be done 
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PROF, KARL SSUM LSMSTROM 
A S hw already been announced. Prof Karl Selim 
Lematrcmi, whoce name le known to our readers 
by hu investigationc on the aurora borealis and the 
influence of electnaty on plant growth died on 
October a after a short illness 
He was bom in 1838 not far from Helsmgfors and 
entered the university in 1857 where he devoted him 
self to studies of physics and mathematics His first 
saentific work, published in 1868 was founded on 
expenments made in Stockholm under the guidance 
of the late E Edlund the celebrated physicist and 
dealt with the intensity curve of induction currents 
in relation to time the intensity of the inducing 
current, &c A summaiy was published in Trench in 
the Proceedings of the Swedish Academy of Sciences 
in 1870 

Lemstrom joined the late Baron A E Nordensk 
lold’s expedition to Spitsbergen in 1868 as physicist 
In the two follow mg years he worked m the labwatory 
of V Regnault in Pans, in 1871 he made a journey 
to Lapland, m 187s he continued his researches on 
the induction currents it the St Petersburg Academy 
of Sciences His papers dunng these years are printed 
in the Proceedings of the Swedish Academy and of the 
binhnd Society of Sciences 
Dunne the journey to Spitsbergen Lemstrom wns 
cngageiT in observations on atmospheric electncity 
terrestrial magnetism and the aurora borealis These 
observations continued in Lapland suggested to him 
a new theory of the last namiid phenomenon so enig* 
maUL even after the investigations of De la Rive 
Loomis and others This theory he expounded in a 
dissertation enutled “ The Electned Discharge m the 
Aurora and the Auroral Spectrum *’ (1873) 

His next work on the causes of terrestnal mag¬ 
netism was published in 1877 Starting from 
Edlund’s well known theory on the nature of electricity 
he argued that the rotation of the earth in an atmo¬ 
sphere of non-rotating ether causes the electnc 
currents of which the terrestnal magnetism is a 
manifestation and he desenbed several expenments 
in confirmation of these views 
Appointed in 1878 professor of physics at the 
Helsmgfors University he continued his investigations 
on the aurora borealis in Lapland in 1883-4 where he 
organised two stations for taking part in the inter¬ 
national polar exploration of these years The investi¬ 
gations earned on by this expedition were published 
in a large work "Exploration Internationale des 
Regions polaires &cof which vol m (1898) con¬ 
tains his auroral researches 
One very interesting work by LemstrSm is devoted 
to the study of night frosts and the means to prevent 
their devastations, so frequent in Finland Lemstrom 
emphasised the nocturnal radiation of heat as the 
pnncipal cause of the night frosts and ^owed that 
in calm and clear summer mghts the am, coeded by 
the radiatmg soil and plants, must remain at the sur¬ 
face of the earth, and, flowing like water, gather on 
lower grounds, which generally are most exposed to 
frost He proposed to prevent the radiation by arhflcial 
clouds of smoke, and irtvented for this purpose 
" tordies ’* or tubu of peat (described in Acta Socie- 
tails Saentutrum Fenmcae, Tome xx) 

Moreover, Lemstrdm made important expenments 
on the mfluence of electncity on growing plants on 
which subject he read a paper before the Bntish 
Association at Bnstol in 1898 The mfluence in ques¬ 
tion was found by exposmg the plants to electnc toision 
from a meullic wire net provided with points and 
connected with the positive pole of a Holts machine, 
the negative pole bmg conducted to the earth 
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His frost expenments directed attention to the pro* 
vention of frost damage m several countnes and also 
gave nse to new scientific investigations (for instance 
by Th Homdn) It is to be hoped that further worit 
may be devoted to this important subject as well os 
to the electrocultural question, which have both but 
very little advanced from the pomt to which they weie 
brought by the warm-hearted mdefatigable pioneer, 
Selim Lemstrom Arthur Rindbll 


NOTES 

It was announced last week that the Royal Society cf 
Edinburgh has awarded the Gunning Victona Jubilee prize 
for 1900-4 to Sir James Dewar F R S We now team 
that the following additional awards have been made — 
the Keith pnie for 1901 3 to Sir William Turner K C B 
F R S for his memoir entitled A Contribution to the 
Craniology of the People of Scotland ’ and for his Con- 
tnbutions to the Craniology of the People of the Empire 
of India the Makdougall Brisbane prize for 190a 4 to 
Mr J Dougall for his paper on an analytiial theory of the 
equilibrium of an isotropic elastic plate the Neill prize 
for 1901 4 to Prof J Graham Kirr for hs researches on 
Leptdonren paradoxa 

A VALiABLF collection of specimens illustrative of the 
fauna of the deep sea has re ently been rece ved at 
the British (Natural History) Museum as a gift from 
H M the King of Portugal The ollection is reported to 
include a number of deep sea fishes among whiih are 
sharks of considerable she captured during 11 is Majesty s 
recent cruise m Portuguese waters Several of these may 
prove to have been previously unrepresented in the Bntish 
Museum collection King Carlos like the Prime of 
Monaco is much interested in the fauna of the deep sea, 
of which he himself has done much to increase our knosr- 
ledgp The colleit in sent to the museum is also stated to 
contain a series of contributions to our knowledge of the 
deep sea fauna from the pen of His Majesty 
iHB sale of C hartley Park Staffordshire the hereditary 
seat of Lord Ferrers involves also a change of ownership 
of the remnant of the celebrated herd of white cattle which 
have been kept there for the last 700 years It is much 
to be regretted that the cattle could not have gone with 
' the park and have been maintained there by the new 
owner but as this is not to be it is to be hoped that they 
I will be given a safe home elsewhere where they will flourish 
and increase It was long considered that the herds of wild 
cattle in various Bntish parks were direct descendants of 
the wild aurochs but it is now generally admitted (largely 
owing to the writ ngs of Mr Lydekker) that they are 
derived from domesticated albino breeds nearly allied to 
the Pembroke and other black Welsh strains some of which 
diow a marked tendency to albinism This view as pointed 
out by a wnttr in the Times of November at) is strongly 
supported by the fact that the Chartley cattle frequently 
produce black calves The theory advocated by a later 
wnter in the same journal that the British park cattle are 
the descendants of a white sacrificial breed introduced by 
the Romans rests upon no solid basis The Chartley cattle 
j believed to be reduced to nine head are to be captured by 
the purchaser—no easy task 

I Thx anniversary dinner of the Royal Soaety was being 
! hdd last week as we went to press In proposing the toast 
I of the Royal Society Mr Aniold-Torster said that every 
I day he has lived m a public office he has been more and more 
impressed with the need for a greater knowledge In our 
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public life of urhat man of Mfetico or* thinking, whot tiiqr 
nro doing, and what thajr hope and mean to accampUih 
in all the gnat department! of aclentiilc life throughout the 
globa. There ii abaolutely infinite opportunity for the woric 
of trained mlnda in that important department of our 
national life, the public eervlce. Even in hie ehort official 
life he had lived to lee some progress made in the direction 
ib which he wished to see this nation travel. Sir William 
Huggins responded, and among other speakers were Lord 
Sfrathcona, Sir J, W. Swan, Mr. W. Bateson, and Mr. 
Leonard Courtney, 

Tm annual dinner of the Institution of Electrical 
Engineers was held on Thursday last, December i, Mr. 
^leaander Siemens, the president, being iti the chair. In 
proposing the toast of the institution, Ixird Atverstone re¬ 
marked that its high standing among scientific organisa¬ 
tions was due to the fact that it had kept pace with the 
times, had been the first to promulgate and promote among 
its members all the information about electncai science 
that could be obtained, had been willing to weirome 
alsctriclans from all parts of the world, had kept its students 
and its members acquainted with every modern develop¬ 
ment, and had given them the means of cultivating the 
technical knowledge of their science to the highest extent 
In the course of his response to the toast, the president 
announced that telegrams of longralulatlon and sympathy 
had been received from the Belgian and Italian Societies 
of Electrical Engineers In their visits to foreign countries 
the International character of electrical engineering had 
come out, and it was this which had contributed not a little 
to the development of electricity throughout the world. 

The death is announced of Dr. T. M. Drown, president 
of Lehigh University, and previously professor of chemistry 
at Lafayette College and the Massachusetts Institute of 
Technology. 

It is reported In the Pioneer Mail that the Secretary 
of Stale for India has sanctioned the creation of the appoint¬ 
ment of electrical adviser to the Government of India, with 
headquarters at Calcutta. The present post of electrical 
qngineer to the Government of Bengal will be abolished. 

Accordino to the correspondent of the Daily ChronkU 
(November as) the German Commission that is investi¬ 
gating tuberculosis has come to the conclusion that two 
distinct forms of tubercle baiilli exist, the human and the 
bovine. Out of fifty-six cases of human tuberculosis ex¬ 
amined fifty showed human bacilli only, five (three being 
dtildren) showed bovine bacilli, while the remaining one 
showed both human and bovine baeilli. 

A MOVBiSEKT has been initiated in Denmark for the 
erection of a monument to the late Prof. Flnsen, the in¬ 
ventor of the light cure for lupus. It has been thought that 
Rfony outside Denmark would desire to join in doing honour 
to one who did so much for his fellow-men, and a British 
committee has been formed for the furtherance of the 
scheme. The Hon. Sydney Holland, Sir Francis Laking, 
Sir Frederlek Treves, and Mr. Malcolm Morris, members 
of this committee, announce that subscriptions may be paid 
to the Finsen Memorial Fund at the National Provincial 
Bank, I IS Bishopagate Street, E.C. 

The Bradshaw lecture was delivered at the Royal CoBegtr 
of Surgeons on December 1 by Mr. Mayo Robson, who 
(pok for his subject the tpiatment of cancer. He pointed 
out that in many instoncM, perhaps in oU if we only knew 
it, there was a pre-cascerous atage in which operation ought 
tp be performed, and would be the means of saving n^ny 
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lives. In sarly operatloo with com^eta raoKWsd of filEanaa^ 
together srith a wide margin of healthy tissue, our hope of 
cure must i^nd. Medical treatment could not cure, and 
could do little to prolong life. There' was hardly any 
situation in the body in which an operation for removal 
could not be performed provldsd the disease sverc recogniswl 
sufficiently early, and the results of surgical treatment were 
by no means so hopeless as genereliv supposed. 

Ws lesm from the Athenaeum that M, Paul Taitaary, 
whose death is announced, was born at Mantes on Dtcember 
20, 1843, was president of the Congrfe d’Histolre Odndrale 
des Sciences held at Paris in iqoo, and had written e»- 
tenaiveiy on philosophical subjects since i8yh His principal 
works Include “ Pour I’Hlstoire de la lienee Helifine," 
1887, and “ Rerherche* sur I’HIstoIre de rAhtronomie 
Ancienne, ” 1803; he edited with M. Ch, Henry the works 
of Fermat, and with M Ch. Adam an edition of DeKortaa. 

Prince Ruuvd Bosahabte has resumed the presidency 
of the committee of the Aero Club of Paris, which he had 
previously to relinquish on account of ill-health. At the 
meeting of the club on November a8, the report of the St. 
Petersburg congress was read The suggestion was made 
to ask the Government to lend a torpedo-boat for experi¬ 
ments in starting soundirig-balloons over the Mediterranean 
when the scientific congress meets at Algiers nest April. 
In connection with proposed ascents during the sclar eclipse 
of August 30, 1905, it Is unfortunate that one of the towns 
having the best situation on the line of totality—from 
Philippevilie to Sfax—Batna, with a population of 6000 
or 7000, is lighted by electricity, and there is no gas 
reservoir. It will therefore be necessary for the aeronauts 
to manufacture hydrogen on the spot, or else to bring it 
from n distance 

The following are among the lecture arrangements at 
the Royal Institution, before Easter -—a Cfaristmps course 
of lectures (experimentally illustrated and adapted to a 
juvenile auditory) on ancient and modern methods of 
measuring time, by Mr Henry Cunynghame; Prof. L. C. 
Mlall, adaptation and history In the structure and life of 
animals; Prof. Karl Pearson, some recent biometric studies; 
Prof W E Datby, engineering; Mr A. H Savage Landor, 
exploration in the Philippines; Prof. W. Schllch, forestiy 
in the British Empire; Mr. J J. H. Teall, recent work of 
the Geological Survey; Prof. H H, Turner, recent astro¬ 
nomical progress, Prof. R Meldola, synthetic chemistry 
(experimental), Mr U G. Hogarth, archaeology; Prof. 
J. J. Thomson, electrlRal properties of radio-active sub- 
stancee; and Lord Rayleigh, aome controverted questlona 
of optics. The Friday evening meetings will b^in on 
January so, when a discourse will be delivered by Sir Jomea 
Dewar on new low temperature phenomena; lucceeding 
discourses will probably be given by Dr. E. A. Wilson, Mr. 
Cecil Smith, Mr. J. W. Gordon, Prof H. Marshall Ward, 
dhevalier G. Marconi, Prof. J. J. Thomson, Prof. G, H. 
Bryan, Prof. J. Wright, Prof. T. CHffonl Allbutt, Lord 
Rayleigh, and other gentlemen. 

The new board of anthropological itudlea Cambridge 
if now organised, and commenced woik loot October with 
nine courses of lectures. Sir Richard Temple, Bart., C.I.E.,^ 
delivered an inaugural address at Cambridge in the imieeum' 
of arebsedogy and ethnology on “ Tho Praetkri Value of 
Anthnqiology.’' In the couree of his most InterM^lng Md 
Suggestive address he sold“ Now, when ws are ptarted 
OB a new line of research, when we add a new count of 
studies to a univenity curriculum, thsre is a qpMstkw diat 
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ouuK>< bdp facing—« ^iiMtkm hi''fact fhat ought to 
«ru»— What it tht good of it ail* * Prom hit long ex 
p arft n oe mM an administrator in the Batt Sir Richard 
Tdmfde drew from factt that had come under hit own 
dbttrvation exaniplet of the detirability one would htce 
ta add the necettt^ of a knowledge of Zoology for tfaote 
who are brought mto contact with alien paoplet and he 
dealt harerally with merchantt and plantert adminittratort 
and magiatratea and mittionanet Ha alto pointed out 
that May at-home cntica require trauiing and information 
m by their ignorant mticiam they are liable to do a great 
deal of actual harm But mitchitvout at uninformed 
ontieitm It there it nothmg of greater value and aetittance 
than the critiritm of the well informed He alluded to 
the value of anthropological atudy to hittory and after 
dtaling with the value of an early anthropological tram 
ing to a man in hit work he pointed out the value it it 
111 hit private life even if it it puraued merely at a hobby 
' Not only will it enable the atudent to do the wOrk of the 
world and to deal with hit neighbour! and thote with whom 
he comet In contact throughout all hit active life belter 
than can be otherwiie pottible but it will tene to throw 
a light upon what goes on iround him and to give an 
Intight into human affairb past and present that cannot 
but be of benefit to him and it will provide him with in 
tellectual occupation interest and pleasure at long at eye 
can tee or the ear can hear or the brain can think The 
addrett it printed in full in the Cambridge Reporter (vol 
XXVI No 643) 

Accoxoino to Notes for Visitors to the Geara 
Aquarium issued by the Public Works Deportment of 
C^ro in November the tanks at that establishment con 
tamed ipecimeni of no less than twenty nine species of 
native fishes including the Nile penh the electrical cat 
fish and the elephant fish (Mormyrus) 

Wi have received from the author Dr W G Ridewood 
two papers on the osteology of the skull in tome of the more 
generalised families of bony fishes the one published in 
the Proceedings of the Zoological Society and the other 
tn the Journal of the 1 mnean Society Some remarks on 
the general morphology of the skull are appended to the 
former paper 

Ihi Jfmw for October contains reproductions of two very 
interesting photographs the first lowing the run or 
* play house ’ of the great bower bird {CUamyieru 
MuckaUt) and the second a flight of bore-eyed cockatoos 
(CocaliMi gymnopts) estimated at between sixty and seventy 
thousand in number Considerable interest attaches to a 
note on bird sanctuaries in Npw Zealand where it appears 
all the surviving flightless species are now protected by 
Government The want of such saflctuanet both for birds 
and mammals In Australia forma tht subject of comment 
in another paragraph 

To vol Ixxviii part ii qf ^ ZMiehnft fur wtsstn 
BthafUteka Zoologie Mr A Vote of Dutteldorf contributes 
the first instalment of an essay on the comparative anatomy 
and mechani c s of insect structure especially in rdation to 
i%bt commsneuig with the thorax of the houte<ni.ket 
(n rdobon to the attachment of the wings and their move 
meats The odter arbdee include one by Dr P pugener 
on the sceat-orgsn of the butteifiy Pkassus sekamyl and 
the function of the same, a seoond by Dr H Jordan on 
the dlgeetive orgdnt of the sea-movse (Afkrodiie aeufenta) 
a third, by Mr L vpn Grag tut the nurme turbellanan 
erarras of Orotava and the coast of feuropei and s fourth 
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by Dr S Gross on the perineal sac and its giaidls of tHif 
guinea pig 

In the Zoplogut for November Mr O V Aplin antiounces 
that the black necked grebe (Podtapis nigricoUu) should 
be added tp the list of birds nestutg in the British Island! 
It appears that dunng the post summer heverat pairs of 
these grebes successfully reared their young withn our 
islands but for obvious reasons neither the kx Uity where 
this interesting event took place nor the name of the observer 
by whom It was recorded are revealed to the public 
Pennant it teems stated that the black narked grebe nested 
in the Lincolnshire fens near Stamford ii< bis time and the 
late Mr C 1 Booth had a pair of nestling! brought to 
him by a marshman but the observations of this year form 
the first definite record of the nest having been aitunlly seen 
A second article in the >>ame journal is devoted to notes on 
natural hittory made during the cruise round the world of 
Lord Crawford s yacht Valkalla in 1902 3 by Mr M J 
Nicoll Among new forms obtained during the voyage the 
author refers to Pyroderees ermofordt belonging to the 
. Mirrolepidoptera and the fish Cormna craitifordt He also 
records his own observations on the flight of fljnng fish 
and IS one of those who believe that they move their 

wings 

Ilia Danish Commission for the Study of the Sea which 
IS charged with carrying out the Danish portion of the 
cooperative international investigations has issued the first 
memoirs of its report which is published under the title 

Meddelelser fra Kommistionsn for Ilavundersdgelter “ 
The report which is to be written tn Fnglish or German 
and It issued m quarto form uniform with the Bulletin of 
the Central Bureau of the International Council is divided 
into three senes dealing respectively with fishenes with 
hydrography and with plankton Of the fsheries senes 
one memoir it now published viz C G Joh Petersen on 
the larval and post larval stages of the long rough dab 
and the genus Pleurone tea (with tao plates) of the hydro¬ 
graphic senes three memoirs Martin Knudsen op tbs 
oygan sation of the Dan sh hydrographic researches H J 
Hansen experimental det rminat on of the relation between 
the freezing point of sea water and its spec.ifiL gravity at 
o* C Niels Bjernim on the determ nation of chlorine in 
sea water snd examination of the accuracy with which 
Knudsen s pipette measures a volume of sea water and 
of the plankton series two memoirs Ov Paulsen plankton 
mveatigations in the waters round Iceland C H Osten 
frfd on two new manne spec,ies of Heliozoa occurring in 
the plankton of the North bra and the Skager Rak Ths 
memoirs are of interest as being amongst the first fruits 
of the international scheme of cooperative research They 
are however all short memoirs dealing with what may 
be considered as side issues of the ma n investigations tha 
r^rts upon which must be looked f r at a later date 
Ihe Danish Commission wh ch is appe nted by the Danish 
Board of Agriculture consists of Prof C G Joh Petersen 
(chairman) C F Dreihsel C H Ostenfeld and Martin 
Knudsen (secretary) 

Ilia important prellnnary results of the National 
Antarctic Expedition h ive already been utilised by Mr W 
Krebs in the communication of a useful paper to Das Weltall 
(vol iv, Heftaq) By comparison of ths yearly temperature 
at the Cngiiah German and Swedish ttebods during the 
year ipod-^ ha finds that the average decrease of tempera¬ 
ture amounted to o” s C for each degree of latitude and 
by appijnng this value to the results obtained, by the five 
stations established round tha Antarctic Pole diiring the 
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batw a wi 50^ and SoP S latitude and thus made an unportant 
addition to the valuable yearly Isothermal charts publldted 
In Dr Hann's " Handbook of Meteorology " br Hann's 
southernmost Isobar is 4** C just below Tierra dd Fu^ 
Mr Krebs continues the isotherms for each 4* C as far as 
—16* which runs near the 70th parallel between long;itude 
60^ E and 60* W He also draws portions of the Isotherm 
of —so^ C reaching nearly to the 80th paralld 

Tm Times of November sg contains an interesting artide 
on London fogs although it deals pnndpally with the most 
dementary physics of the atmosphere and with the part 
played by aqueous vapour the subject is very ably handled 
and IS made both attractive and instructive The author 
points out the well known facts that the amount of invisible 
vapour in the air varies directly with the temperature 
^ whatever process the cooling of the air takes place the 
capacity of the vapour to remain invisible diminishes until 
the dew point or saturation point is reached any 
further cooling produces cloud or fog He states that it is 
more than twenty years since it was shown that the vapour 
molecules cannot of themselves combine to form cloud or 
fog particles but that solid nuclei of dust or other impun 
ties are necessary on which the vapour molecules can 
condense 1 akuig this for granted it is seen at once why 
fogs in London (or other large towns) are so much denser 
than in the open country For instance at an elevation 
of 6000 feet say on the Alps the number of dust 
particles per cubic centimetre may amount to less than 
aoo while in towns the number may reach too 000 or 
sooooo The vapour in the country condensed on a few 
particles of dust will result In a coarse grained form of 
condensation whereas in town the same quantity of vapour 
being distributed over a very large number of dust particles 
there results a fine grained fog The author points 
out that It IS not the large sited visible dust that does 
the damage but the inflnitelv small, ultra microscopic 
particles produced by combustion of fuel and light 
that in fact experiments have shown that it is possible 
for cloudy condensation to take place in the absence 
of dust In 1897 (Trans Roy Soc Edin vol sxxix) 
Mr Aitken statH that dust particles ore not absolutely 
essential for the production of fog but that as the air is 
full of dust and condensation takes place on these by pre 
ference therefore practically all our cloud particles have 
dust nuclei The author concludes justly we are afraid 
that London will always be liable to fogs owing to ila 
situation and meteorological conditions all that can be 
hoped for is a reduction in the more disagreeable con 
■tituent elements there seems to be so for no way of 
appreaably reducing their frequency or their bad effects 
We hope that the experiments begun by Sir Oliver Lodge 
with a view to their possible ultimate dissipation by elec 
tncity will be energetically continued 

Tm Rnut Setenttfiqu* (Nos so and si) in continuing 
Its inquiries as to the existence of the n rays publishes a 
lettir from M Blondlot stating that the photographic ex 
posures the results of which he considers prove the reality 
of these radiations were mode by a laboratory assistant who 
was Ignorant of the effects he ought to obtain and was 
therefore not unconsciously biassed The obvious rejoinder 
is mads that the resultt obtained in this way are less to be 
trusted than if they were due to M Blondlot himself M 
Lambert claims that his experiments showing that the iMeys 
exist were made in a manner excluding subjective pheno¬ 
mena On the other hand MM Callletet, Lippmaoa, 
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Barget Turpaln, and Penin have oB faUed to oMsdn esptii> 
mental proof of their exiatence 
Paht X of the TramoeHoiu of the Royal DuUin Society 
contains a continuation of the researches of Messrs W F 
Barrett W Brown and R A Hadfidd on the physical 
properties of a senes of ailqys of iron It is shown that a 
remarkable similarity exists between the diminution of tfte 
eiectneal conductivity and the change in the Biermel con¬ 
ductivity of iron which are caused by the addition of odiar 
elements Not only is the general order of the slectrlcal 
and thermal conductivities the same for all the olloyshnt 
equal increments of any given element appear to product 
a corresponding diminution of conductivity for both heat 
and electricity It is remarkable that the effect of alloy¬ 
ing iron with another element even a better conductor la 
always to reduce both the thermal and the electrical con¬ 
ductivities The ratio of the two conductivities is how 
ever not exactly the sime for all alloys on plotting the 
electncal agamst the thermal conductivity a fairly smooth 
parabolic curve is obtained showing that the ratio increosea 
in magnitude as the conductivity of the alloys increases 
The October part of the Physical Kevitw contains an 
account by Messrs C W Wa dner and G K Burgeu of 
a number of measurements which they have made by photo¬ 
metric methods of the temperature of the electric arc 
Wien s law of the distribution of energy in the spectrum 
was assumed as a basis of cilculation and three distinct 
types of photometers namely those of Holbom and Kurl 
baum of Wanner and of Le Chitelier were employed 
The values obtained for the black body temperature of 
an arc of pure graphite by the three methods agieed within 
30* C the average being about 3700* abs The true 
temperature of the arc must be higher than this by an 
amount depending on the departure of the radiation from 
true black body radiation and may possibly be between 

3900” and 4000* absolute Contrary to the usually 
accepted view the temperature of the arc does not appear 
to be independent of the current and it is undoubtedly 
inffuenced by the degree of purity of the carbons forming 
the arc With impure carbons the temperature is lowsr 
by 40* C than in an arc of highly punfied graphite Sudi 
variations would appear to preclude the suggested use of 
the brightest part of the positive carbon of the electric arc 
as a standard source of light 
Tm second number of the SxUnsumut which is a record 
of the University Extension Guild has reached us In 
addition to numerous descriptive notes on the work of Bit 
guild this issue contains addresses by Sir Arthur Rudear, 
F R S Mr Hilaire Belloc and Mr Bomster Fletcher 
Tm Infants' Health Soaety has published a pampUot 
entitled " The Present Conditions of Infant Life and tbdr 
Effect on the Nation " which directs attention to the almoaf 
complete failure of our present method of teartng the infants 
of the working dass In the poorer parts of the larger 
towns and cities it is not uncommon for nearly haif die 
children bom to die in infancy The dominating cause d 
this appalling mortality is the i m proper feeding of die 
tnfant 

Missaa A ano C Black have published the 1905 issues 
of three useful annuals—‘ Who s Who,” “Who’s Who 
Yearbook ' and the Englishwoman’s Yeotbodt ” 
' Who’s Who ” has been enlarged again this year nearfy 
a hundred pages having been added, bringing the total np 
to 1796 Due prominence is given to men of sasnee and 
their work not only of those in this country but in other 
^erts Of the wbrld There Is a want of uniformity in the 
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UDOUtit of dMall giren eoiteerniiig tha akntn of the noteblh 
ttka lorhklad, and aomething might be done with advantage 
to reduce the leagtha of some of the biographies and thus 
to keep the volume of a convenient sue The Whos 
Who Yearbook contains the tables which were formerly 
included m Who s Who itself The Englishwoman a 
Yearbook' will in tu revised form continue to lighten the 
labours of women sharing in the useful work of the world 


OVR ASTRONOMICAL COLUMN 
Ro-oiscovaav os Tbmibls Sbmjnd Combt —A telegram 
from the Kiel Centralstelle announces that Tempel s second 
comet was re-discovered by M Gavelle at Nice on 
November 30 and that the observation showed the daily 
ephemens published in No 3971 of the Attfonomtsche 
NacMchten to be nearlv correct 
The following is an extract from the above named 
ephemeris which was published by M J Cornel 
ish M T Pant 

»904 •(■tpp) <(spp) log a « .sai 


Andromeda nebula with two Voigtlander objectives on 
August IS Herr P Gotx of Heidelberg photographed on 
each plate the trail of a remarkably low Perseid From 
measurements of the trail on the two plates it was possible 
to determuM the parallax of the meteor at definite points 
in Its flight where the trail was considerably strengthened 
The result rtiowed a mean parallax of sS* is whilst for 
six distinct points on the trail the following parallaxes were 
determined — 

»8 37 3t. ar 78. *5 «7 14. 

The base of the triangle Meteor —Voigtlander I —Voigt 
lander II measured 68 cm and it therefore follows that 
the distance of the meteor at each of these points was 
4 98 3 78 5 05 5 57 8 S7 14 03 kilometres respectively 
tiM coordinates of the meteor at each point being re 
qiectively — 

ssoh 38 am , oh aam oh 19 am , oh 16 8m , ofa 10 yra , 

Oh 7 7m 

»- +43*«3i +4a*«f +41'a«. +40* $8 • +39° 47, 

+ 38 S9 

The path of the meteor was apparently rectilinear but 
the obe^ations indicated that it descnbml a sharp curve 
In the third dimension with the convex side towards the 
Observer 

The padi of the meteor extended from a-oh 336m 
8 w+ 44* 17'to a-a3h 3a am >>1+35*’a8 {Attronamuche 
NachnehUn No 3973) 

Dan or thb Most Rbcbnt Sun spot Minimum —From a 
discueslon of the observations of solar phenomena made at 
the Roman College Observatory during the period 
November a3 1900 to January 4 190a Signor E Tringali 
deducea the date of the latest sun spot minimum to have 
been June 13 ipoi or 190143 

In Table 1 of the communk^tion the relative daily fre 
quendes of spots Ac are given far the years 1878-9 and 
1888-1903 and It u seen that the frequency of days without 
spots during 1901 was greater than obtained dunng the 
previous minimum (1889) but less than in the 1878 
minimum The numbers given for and 1901 are 0*76 
and 073 respectively (Mtmont dtUa SoettU dtgU Sptttro 
»eoput* tUiUamt No 8. vol xxxlii) 

Obsbnvatiomb op Pbxbbids 1904 —In No 9, vol xxxili 
of the MttMftit MU Sedstd dsgb SptttroteopUh JtaUant 
fW S Zammarehl director of the meteondt^cal observ 
ntory at Bresda gives In tabular form the rnnilts of the 
o b asrvationa of Pmrseids made at that obsenqMory during die 
idgbts of August 9-14 

NO 1832, VOL 71] 


531 Peranda ware seen and the observations are recorded 
in the order of the appearance of die objects the time the 
points of appearance and disappearanie and the general 
characteristiis of each meteor being given 

Tin Orbit of Sirius -In No 3981 of the Astrotuimuclu 
NachnekUn Prof Uoberck gives the results of a discussion 
of the observations of Sinus and its faint companion and 
indudes a set of elements an ephemens for the period 
1903 a-1917 a and a table showing the differentes between 
the observed and calculated values of position angle and 
distance Owing to the great difference between the magpii 
tudes of the two components the systematic errors of 
observation ire unusually large 

The following are the elements determined from the dis 

fl=aas*49 I P-49 49 years 

x= ap 54 1-189438 

7= 43° *> N-? S«3 

e *0 5871 I 

The orbit is referred to the equinox of 1900 The motion 
IS retrograde and the anomalies are considered as positive 
before and negative after periastron 

Ihe consideration of the errors of observation shows 
that they are inversely proportional to the aperture of the 
object glass employed 

Harvard Obivrvatiosi oi Variable Stars Part 11 
vol xlvi of the Harvard College Observatory Aunalt is 
devoted to the observations ihiefly of variable stars made 
by Prof h C Picker ng with the mendian photometer 
during the years 189a 8 

The first chapter gives the results of the c bservations of 
short period variables and then discusses the phases of the 
I ght variations and the corrections to their ephemer des 
C nipter II deals sim larly w th the observations of v iriables 
of the Algol type chapter iii collates the observations of 
various miscellaneous objects and the fourth chapter gives 
and discusses the observations of planets and asteroids 
The early observations of variable stars at Harvard are 
collected into tables in the fifth chapter whilst the last 
chapter discusses the observations of long period variableq 
and describes the eight llght<urves given on the two plates 
at the end of the volume 

Correction of the Longer Ibru in thb Polar Motion 
—In a previous communicition to the Attronomu hr Nach 
rukten Mr Kimura of the Mizusawa International Latl 
tude Station showed that the cycle of the polar motion 
might be approximately represented by two pr ncipal terms 
of 365 and 438 days 

In No 3^1 of the same journal however he discusses 
the latter term more fully from observations made during 
the period 1890-1904 and finds that it is probably a day 
or two too long laking the two periods 1890-1896 and 
1896-190S he derived the value 437 i days whilst from the 
periods 189S-1898 and 1898-1904 the value 436 6 days was 
obtained The latter value Mr Kimura th nks is likely 
to be the more correct and consequently the cycle is not 
exactly six years as was indicated by the former d scuss on 

The values given in the paper show that for the years 
1890 and 1891 the radius of the circular motion was 
especially large but from 189a to last year it remained 
nearly constant 

Arc Spectra of thb Alxau Metals —In No 9 vol xl 
of the Proetedtngt of the American Academy of Arts and 
S lencei Mr F A Saunders of Syracuse Umversity gives 
the results of a series of researches on the arc spectra of 
lithium sodium potassium rubidiu n and ca.sium 

The salts wrere vaporised on nearly pure carbon poles and 
the spectra were taken with a griting camera speaal 
arrangements being made to photograph the spectra svell 
up into the red 

Several new lines which fit into the respective smss 
were iffscovered and in the lithium spectrum Mr Siunders 
believes that the dual character of the lines is real and not 
simply due to reversals as has been supposed by Hagenbach 
and i^er spectroscopists 

A comparison of the arc spectra with spark spectra ^ 
the soine substances showed no relative enhancement of 
any of the lines in passing from the conditions of the arc 
to thcM of the spark 
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WYkR AND ITS APPUCATIONS 

PfeUmfnarjt 

f^BSCRIPTIOS of Phtnomono —A new matenal requUet 
a new nwna, that of utvor *’ haa been adopted on 
the augCMtuM of Prof Thury to avoid the penphraae 
‘ ttod eontammc about 36 per cent of nickel which la 
d^acteriaad by poaaaaaing an eatremely amall coefficient 
<m eapanrion or by the fact that ita apea&c volume la 
pr aetk ally Invariable when conaidered aa a function of the 
t e mper a ture 7 he name haa been univertally adopted and 
tHa tide of thia article u tbua juatified 
Tb dtacovery of invar aa la the cate with moat dia 
coverlet waa preceded by obaervationa indicating the direc 
tm of the reaearchea from which it had ita origin Aa earlv 
aa 1880 the late Dr John Hopkinaon noted the aingutar 
fact of the exiatence of a ferro nickel containing about 
as per cent of nickel the denaity of which waa found to 
have dimmiahed by about a per cent after cooling to the 
temperature of aolid carbon dioxide and in 189s M J R 
Benoit director of the Bureau international dec Poida et 
Mdaurea having to determine the length of a metre acale 
roihpoaed of an alloy of iron with aa per rent of nickel 
and a per cent of chromium waa extremely aurpriaed 
to find that hla meaaurementa made with an extreme ranm 
of temperature of about a degreev C gave concordant reauita 
only on Muming for the alloy a totally abnormal coefficient 
of expanaion equal to that of brata and eonaequently half aa 

ul. 


Uttar m a brief manner the common cauae of tta anomaly 
obaarved by Hopkinaon and of the phenmnonon whkh I havd 

**RaMm»{c dltoya—The altoya of iron and nl(M wWch 
contAin more than as per cent of the latter Aietal ttuiy or 
may not be magnetic according to the tamparatun at which 
they am atudied Ihe paaaom from one atato to onot^ 
u gradual the magnetiam declining continuoualy aa the 
temperature ic raised whltat on lowering the tomparatum 
the reappearance of the magnetiam followa the tome (hirve 
The temperature at which the magnetiam totally diaappeara 
dependa on the compoaition of the alloy lor alloya con¬ 
taining from a6 per cent to ay per cent of nickel it M little 
above o” C as the proportion of nickel increaaea it ritea 
very rapidly until a maximum correapotidmg with 7o w 
cant of nitkel ia reached at a temperature fixed by M 
Oemond at 5^0° C when the curve fnlla to the tronaform- 
ation point of nickel at 340° Thia curve of variation U 
ao to apwk, an inJieatnx of the propertiaa of the alloya 
above the curve the expanaion is abnormally great but at 
the moment of crossing it with descending temperature the 
rate of the rontrirtion dimmiabes and a region is soon 
reached in which the anomalous negative expansion exists 
Sttbeequently at a much lower temperature the normal 
atate la reached The curve given in Fig i shows the 
general chameter of the vanetTon for alloys of this dais 
Its phases are more or less elongated the different regions 
more or less intlined but the curve always consists of a 
region of negative abnormality with two confluent curves 
one side being characterised by large expansions at l^h 
temperatures the other by a normal expansion liie 
abnormal reg on overt generally several hundred degrees 



e 

Fip I— Gsnsnl form of tbs expsimon cum furs immbls nickel stsd 


great again as that requued by the law of mixtures generally 
oMlicoMe to such rates This alloy was not magnetic and 
thus resembled Hopkinaon a alloy before cooling although 
^ latter after exposure to a low temperature became en 


It wae natum to coordinate these two •inomolies and to 
consider the non magnetic iron of the second alloy as being 
vary expansible At the time I considered that the alloy 
after being rendered magnetic by cooling would possess a 
OOrmal coefficient of sxpantion but as the alloy studied by 
M Benott did not become magnetic ether in carbon 
dioxide or in liquid air I was forced provisionally to re¬ 
nounce th s hypotheeis For the liquid air I was Indebted 
to the kindness of Sir James Dewar at a time when liquid 
air was not obtainable in Pans I did not however 
abandon this research and it was in seeking for alloys 
Mpable of a transformation dmilar to that observed by 
Hopkinaon that I was led to examine alloys pttnsnfflnir 
g osgatively abnormal coelflcisfit pf expansion I may oM 
that! waa able later perfectly to reproduce Hopkinaon'a die 
eovenes and to extend them in varjous directions but I am 
onwilling to linger over the detaile In an artide of a proctacal 
character these diseovenes having hitherto been fniitleas 
of uidustrial op^ications It wilt be suffiaent to consider 
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The temperature indicated by the abscisU of the point A 
corresponds sensibly with the ordinate of the indicatnx in 
question at the point belonging to the same alloy In other 
words ft it at this point that the magnetism finally dis¬ 
appears as the temperature rises 
Curve I shows that it is impossible to assign a general 
value to the expansion of a particuldr mckd stM the vahie 
chosen mutt always apply to a definite region and to a morer 
or less extensive range of temperature If we consider foV 
instance the temperatures o” and 50” C the twa curves 
of Fig a can be traced repreientmg at theae two temperoFi 
tures the inclination of the tangent to curve t for all tba 
reversible alloys of iron and nirkel It is the minimum of 
this curve which corresponds with invar strictly so-collsdl 
This minimum will be displaced toward the left for alloya 
considered at lower temperatures and conversely 
It should be noted that beyond the minimum the enrvea 
crock we are then in the region co r r esp onding to the left- 
hand lids of curve i where the true expossion dlmlnlshat 
with riring temperature This result of the msasursmsntt 


IB of interest because independently of 
for the first time it has given rise to an I 
cation 

Thoorottool VUwt —Without entermg in 
a theory for the devetppmept of which I 
artide In the Rsvsm gMralo dot Smtuu 
1903) I wiU indicate at leaat foe Miira ot 
which have been deacribad 



the two eransformations which take pfoee tSircsislTelg 
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la iron in pMiing from tho • condition to tha jS and y con- 
• of Otmo^, tlia metal underKoe* dilferent apparent 
moat cbaractarUtIc are tha tranaltlona, 
, into the non-mafoatic atate and a 



It la naceaaarjr to mantlon, however, a retardation in a 
minor part of tha change which followa very alowly tha 
princlp^ Inatantonaoua phenomenon. Thia retardation, 


enormouaiy acederated by heating tha alloy, for example, 
at loo* C.‘ Nevartheleaa, whan a bar of Invar haa been 
heated thua it atill increaaea in length very allghtly after 
aeveral yaara at tha ordinary temperature. At the end of 
five or aix yeara the total elongation la nearly 1/100 mm. 
per metre, but the aubaequent lengthening each year doea 
not exceed a fraction of a micron 

Thia phenomenon ia of theoretical intereat. Practically 
it reatricla tha uie of invar, and although, by ayatematic 
heating, a much amallrr limit of variation can be reached 
than that above indlcoted, auch a change preventa tha alloy 
from being employed in the preparation of standards of ths 
first order. It ia nrcreviry to point thia out before proceed¬ 
ing to consider the apparatua in which invar haa Introduced 
derided elements of progress For a consideration of other 
qualities which may render it valuable I will refer to in¬ 
formation already given in this Journal.* I can describe 
here only a few of the uses of invar, and will choose three 
of the most typical.* 

Ap^lcations 

Standards of l.tngth —If the slight defect of stability 
leferred to above presents the employment of invar in the 
preparation of fundamental standards, ths requirements of 
which are infinite, a wide field of ap^icatlon still remains 
in the construction od standards which can be Nferred from 
time to time to fundamental units, and during tntae Intervals 
are employed at temperatures which are not readily ascer¬ 
tained, as IS the rose with the majority of measuring instru¬ 
ments which cannot be maintains in a liquid bath. With 
a brass scale, for instance, an uncertainty of o-t degree C 


ations, which commence at very 
different temperatures (HopkinsonN 
(Shenomenon); as the importion of 
nickel increases, the change again be¬ 
comes simple, but instead of being 
sudden, aa with pure iron, it is spread 
out over a wide interval of tempera¬ 
tures, at each of which the reciprocal 
dolution of iron in its two extreme 
etatca and of nickel strives to attain 
k stable equilibrium. For the greater 
pdrt the attainment of equilibrium is 
l^actically instantaneous; it is much 
more rapid, for example, than that 
Which la observed in an aqueous solu¬ 
tion in which large crystals are 
placed, and resembles rather that 
which would occur In a saturated 
Solution containing an infinite 
number of crystalline nudei of the same density as | in the temperature introduies an error little less than 3^ per 
<he solution. In a medium thua constituted equilibrium metre of length But a rod of invar, thoroughly annealed 
Is reached almost instantaneously. The perfect dissemin- | and aged, will not change to ths same extent in an interval 

of three years. The interpolation of definite values up to 
five or six years can be made with even less uncertain!). 
Measurements in which the instabllit) of invar wrlll Intro¬ 
duce an unaccegtaUe error are veo rare; in the case of 
standards prepared with the usual metals thev would corre- 
bpond with errors of temperature which are exceeded i 



fio. 5 —RoUmg efa a ka. 



Fra. 4.—Scab at lbs «od of a wica (tha divUeat ora 

4tion of iron throughout the nickel c 
avfdentiy a vety important factor of the 
Hopkinaon's phenomenon the same trar 
produced, but with an enormous thermal 
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But the greatest claim that invar can make to utility Is ii 
its application to geodesv; working in the open air undei 
extremely variable atmospheric conditions makes the deter 


the converse is , >11# vsdaiba oTiha tapMity of tb« d 
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minadon of temporature very uncertain and on the other 
hand a control on retuming by meant of a ttandard of 
reference in a geodetical or metrological eetablithment it 
always poetible With this idea M Benoit and mytelf at 
the request of General Bassot have designed for the use 
of the Geographical Servico of the Trench Army a scale of 
4 metres which is made of invar and hat been found so 
practical by the surveyors that four other scales of the same 
type have been constructed for other countries 

This scale has an H section with a tide of 40 mm its 
direction lies in the plane of the neutral fibres and it hat 
such rigidity that the flexure is mite admissible in an 
accurate standard supported at only two points As a 
consequence the scale can be plac^ on a light support 
which IS subjected to no especial conditions of rigidity since 
It has not as in most of the older apparatus to assure the 
rigidity of the standard The support which we have 
adopted IS an oluminium box that complrtely envelope 
the scale and protects it from shocks dust and accidents 
of all kinds as well as from rapid changes of temperature 
The complete apparatus weighs 56 kg whilst the old 
form of Brunner consisting of two scales and a rig d 
support weighs 7a kg and affords no protection for the 
standards 

For direct employment in the field ispeciilly when the 
apparatus has to be carried to great d stan es (the scale w 11 


plied by factors of 
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m the near future be used in the Andes) the facilities intro 
duced compared with those existing m older apparatus are 
considerable and if they constituted the sole progress in 
geodesy they would deserve serious consideration But the 
use of invar has permitted a more complete transformation 
in the measurements of bases 1 wenty years ago M Edw 
Jaderin made trial of a method which consisted of the use 
of long wires stretched under a constant load and serving 
the purpose of fixing between two limits of the base the 
distance of a senes of movable beniA marks ranged 
between these limits The advantage of this method the 
rapidity of measurement lightness of matenal and facility 
in the choice of ground will be readily appreciated but it 
will also be recognised that the uncertainty of the tempera 
ture of the wires made the method doubtful in cases where 
greater accuracy was required than that usual for the 
ordinary requirements of topography or land surveying 
M Jaderin has dimmiahed these uncertainties by employing 
two wires of brass and steel respectively by means of which 
each of the ranges was successivdy measured Ihe differ 
ence observed for the two wires woa taken as an indication 
of their common temperature whence the temperature of 
the steel wire considered as the principal standard was 
deduced Without going Into the details of the caKulations 
necessary to the method, it is easy to see that small tn> 
evitable errors inflaence the result, the real difference of 
temperature of the two wires at the time of the measure¬ 
ments and errors of reading reappear in the result, multi 
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made of Invar especially as the greatest care can be given to 
the manufacture of comparatively small quantities of Am 
alloy when it is required for particular purposes in which 
the price between certmn limits is a secondary consider¬ 
ation samples may be chosm so as finally to descend bdow 
the minimum of the curve in Fig a and cut the axis of 
the abscissas Zero and even negative expansions have thua 
been realised Ihe specimens having a minimum eat* 
pension are etrirtly reserved for geodetic purposes and 
considerable quantities of wire have thus bem obtained of 
which It Is unnecessary to know the temperature within 
about to degrees even for the most precise measurements of 
base lines Commonly a knowledge of the temperaturo 
within 4 degrees is sufficient an error of this magnitude 
hardly makes a difference of 1 part in 1 000 000 
Ihese advantages could not escape surveyors As early 
as 1898 M jaderin himself requested me to obtain for him 
wires made of invar for the purpose of perfecting his 
method at a t me when M Benoft and myself were under¬ 
taking at the Bureau international des Poids et Mesuret, 
experiments to astertain their suitability for such a pur¬ 
pose Ihe trials wire so encouraging that the following 
year it was decided to equip the Swedish Russian expedt- 
t on to Spitsbergen with similar wires 
by means of which all its base lines 
were measured At this time how 
ever the experiments were not suffici¬ 
ently advanced to obviate the need of 
taking many precautions and the ex 
ped tion acted very wisely in not con 
s dering the wires as standards of 
length The true standards were two 
ron bars previously verified at the 
Bureau international which served to 
measure the short bases (the Swedirit 
base was 96 metres long) on whidt 
were standordlsed the wires of 04 
metres which subsequently served to 
measure the true bases of several kilo¬ 
metres in length This was the first 
practical trial of invar in the field and, 
according to the reports which I have 
receved from several members of tbo 
expedition notably from M Jddenn, 
the success exceeded every hope Tsvo 
independent measurements of tto 
Swedish base showed a difference of 
19 mm per to kilometres that is, of 
1/500 000 without introducing imy 
correction /or the tsmtorsturs 
The same sense of safety in the employmeot of theat 
wires IS felt after reading the report by M Baciclund of 
the Russian expedition and of Commandant Bourgeois, on 
the measurements of the French Survey in the territoiy 
of the Republic of Ecuador The difference in the meosurw- 
ments of a base made in 1901 with a bimetallic scale 1^ 
with a wire of invar was 1/3 300 000 the agreement is so 
good that it must be attributed partly to chance but suds 
chances are rare when the systematic elimination of errors 
has not been pushed to extremes 

In any case a more complete study of the wires of invar 
became necessary and on the ground of the studies already 
commenced by M Benoit and myself the Internatioiiu 
Committee of Weights and Measures entrusted to us at 
the end of 1900 on the request of the International 
Geodetic Association, a detailed investigation of this 
question 

We therefore erected against a thick basement wall pro¬ 
tected by the building of the laboratory of the burnu a 
senes of bench marks spacing out a length of as metres at 
intervals of 4 metres measured by means of an mvar 
standard On the outside of the last upnghts are two 
pulleys on ball beanngs over which pass two ctwds that 
curry weights of 10 kilograms and ore a“ —* - 

on vdiich observations ore to be made 


the distance of 
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dMi estrame mark* That* witn carry at their estremitie* 
acalM of invar having the form repreaented in Fig 4, with 
their edgea m the aame iine aa the axia of the wire Thia 
arrangement, aomewhat complicated in appearance ii 
neeaooary to enaure conatancy of length whatever be the 
Inclination of the acate in a tranaverae directum 



During four yeara me Kurementa have been made weekly 
with a great number of wirea which have been aubmitted 
to different treatment Owing to the complexity of the 
wbject more than a hundred thousand lompariaona 
between the wires and the baoe were neceasory to eluiidate 
oil the questiona relating to the stability of the wires and 
the precision that they guarantee After four yeara and 
after the method of treatment of the wires has been gradually 
modified ao as to ensure the greatest possible degree of 
etabiliU we can emphatically assert the excellence of the 
method of measurement by wires constructed of invar 
When a wire of the usual diameter of i 6^ mm is stretched 
by loads varying from an ms gnifiant weight to that of 
ao kilograms the permanent elong ition whuai it undergoes 
IS not measurable morcovir it in be rolled as often as 
desired on a drum (Fig j) of sufhcient diameter (at least 
i|o_ cm ) or kept rolled for monti a w thout showing on 
sulMequent measurement a vanat on greater than that due 
to errors of observation Severil wires which were 
measured at the bureau were returned after use in the field 
in the beginning variations in the length of the order i in 
aoo 000 were observed in several instsmces but recently the 
constancy of the length has become mu h more decided 
Whilst reserving the remilts obtained by long trials in severe 
climates it may be concluded from the results obtained in 
the laboratory that a surveying expedition equipped with 
several wires constructed of invar and subject to mutuil 
control wiH be able to measure several long bases w thout 
fearing a departure from accuracy in the wires greater 
than that permissible in such measurements assuming of 
course that the wires are always handled with due care 
The considerable increase in the accuracy of geodetic 
measurements caused by the substitution of wires of mvar 
for those of steel or brass necessitated a corresponding 
Improvement in the apparatus We have therefore proposed 
certain now pnnciples which have been realised m instni 
ments osnstmeted with the aid of M Corpentier of wh ch 
a provisional model has been already mentioned in Naturb ’ 
A dsscnption of the Anal types which have been adopted 
would carry me too far Fig 6 which Indicates one of the 
measures may take its place It will be sufBcient to add 
that, thanks to the new matenal which has been discovered 
the measurement of a base by means of wires answers all 
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the needs of a surveyor the relative error of the base has 
fallen below that of the angles bases ran be measursd 
across broken ground cultivated land streams and rivers 
Above all these advantages the complete staff including 
auxiliaries need not exceed ten men for a rate of pr ogre ss 
of 4 kilometres per day This arrangement compared with 
that by which ten years ago fffty men using rules and 
microscopes could advance 500 metres a day exhibits an 
economy of 98 per cent I Today the measurement of a 
base with all the accuracy required in gtodesy costs little 
more than chaining and the proof has been so thorough 
that the French Survey finds its advantageous to measure 
all Its bases by the new method 

The advantages of n casurements by wires have been 
quickly recognised by surveyors Several departments of 
survey h ive requested the Bureau internat onal to 
standardise w res suitable for base measurements we have 
thus had the satisfartion of examining the apparatus for 
use by the Argentine Republic Australia Cape Colony 
Frtnce Germany Japan Mexico Roumama Russia 
Servia and Switxerland 

Th s simpliffcation in the fundamental measurements of 
the survey will lead to a reversal in the future of the re> 
spective positions of the base and ingulnr measurements 
In the old method of surveying n isuriments of bases were 
reduced as much as possible and angles multiplied inde 
ffnitely in the new geodesy angles will be controlled by 
frequent measurement of numerous long bases This 
general plan has already been introduced in the United 
States in the Ane work camed out during the determination 
of the length of the qS” meridian 

Horology and Chronometrj —^The possibility of con 
structing a compensated pendulum with its rod of invar 
IS so obvious that it is hardly necessary to c n phasise it 
It will be suffic ent to observe that the slight change which 
invar undergoes is not for this purpose a serious defect 
As It s necessary to determine the rate cf a clock at fre 
quent intervals vanat ons in the daily rste of the order 



of a few hundredths of a second in a year will be merged 
in the variation of the longer period and will give rise to 
an error hardly to be feared but other applications will 
n^ some explaiuition 

In order not to prolong the preliminary part of this article 
I omitted to mention a singular property of the nickel steels 
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which (or ordinwy watch-tnaking U of prime Importanre. 
To raaume tboae comidarationa. At the end of i8m I foiutd 
that when an alloy conuining 34 per cent, of ni^l paeaei 
(ram die non>inagaetic to the magnetic atate, ita modulua of 
alaatleity undergow a diminution m to per cent. Thia change 
it the more temarkaUe inaamuch aa the limit of elaitldty 
la aimultaneotiaty railed, ai wai thown by Hopkinaon. 1 
waa intending to atudy the tame change in invar when 
M. Thury at Geneva and M. Paul Ferret at La Cbaux 
de Fonda, after my fint publication, eatablithed for the 

a the lingular fact of a poiltive variation of Young'i 
lui with increaamg temperature. A lyitematic in> 
veatigation of the change by M. Perret and myielf led ua 
to rMulta which, completed by the theoretical viewi which 
were developed, permitted me to anign to the total variation 
of the modului of a nickel iteel endowed with reveritble 
propertin a courie indicated by the curve in Fig 7. Point 
A hai the game aignifirance aa in the curve of Fig. 1, and 
two region! of variation in a normal lenie are ahown, 
between which liei a region of abnormal variatloni con¬ 
nected with the first by two confluent curves. 

The existence of these confluent curves has a great im¬ 
portance for horology. The necesiity of fitting good 
watchei with a bimetallic Lompensatlon balance arises 



almost e\ilusi\ely from the need of securing comparable 
rates at dlffrient temperatures owing to the sarialion in 
the inodului of elasticity of the steel sping. ihis variation 
is aufiiciently gre.it to rouse n ret.irdntinn of hvo minutes 
in the day in a watch fitted with u steel spring and a mono¬ 
metallic balonce, the temperature of which undergoes a 
change from o® to 30" C The enipliijment m the spring of 
a niekel-steel the properties of whiih are represented by 
one of the confluent curses (that is, of an alloy having 
Young’s modulus a musimum or minimum at the average 
temperature to which the watches are submitted) will 
obviate the need of a costly lompensatlon. The com¬ 
pensation is, of course, not perfect; the difference between 
the form of the curve and a straight line, and still more, the 
difficulty of obtaining an alloy passing through a maximum 
or minimum at ordinary temperatures, limit the application 
of these springs to ordinary watches, and preclude their 
use in accurate chronometers. But in their own province 
they represent a reel advance, as they reduce the error of 
an uncompensated watch by 90 per cent., and the eoet of 
watches which were approximate compensated by a rough 
balance by fid in the shilling. The trade of watchmaking 
gains much by direct economy os from an increase in 
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quality; the annual saving is cerUinW 10,0^., and Ip 
ukely to becoaae ao,oool. oc 30,000!. Competition, inore7 
over, ie so keen in the trade that a diminution of price* 
passee at once from the manufacturer to the consumar, s6 
that the public gains Che whole advantage of it. 

Another af^icBtlon in chronometry, although its adVan> 
tages from a monetary aspect are Insimlficant, seems to me 
of greater intereet, l^auee it appealf to a higher range 
of &>ught, and repreeents an advance in a region in which 
perfection had apparently been reached. 

In 1833 the celebrated English watchmaker Dent dis¬ 
covered that a chronometer regulated for two extreme 
temperatures gains at intermediate onea, and the correction 
of “ Dent't error," as it is called, has exercised the in¬ 
genuity and invention of the best watchmakers. In England 
particularly, the country par excellence of marine chrono- 
metry, great efforts have been mode to introduce correc¬ 
tions for this error. The auxiliary systems of Loseby, of 
Kullberg and others have permitted the attainment of 

r at accuracy, but at the expense of a considerable increase 
price and of (omplicatione which are not exempt from 
inconveniences. The cause of Dent's error is almost 
entirely the non-Iinear variation of the elasticity of the 
iteel of which the hair spring is composed. The curve OH, 
Fig. 8, represents this variation. The action of the balance 
ie proportional to the difference of the expansions of the 
metals compoeing the bimetallic ring; if we represent the 
expansions of steel ond brass by the curvee OS and OB it 



will be iicrn on referring to the numerical formula; whence 
these curves aie obtained that, whilst their average inclin¬ 
ation is very different, the variation of this inclination is 
nearly the imIiiic. Ihe variation of the difference of inclin¬ 
ation is therefore nearly lero, and the curve giving the 
difference of the expansions practically becomes the straight 
line OD. 1 he rate of the chronometer at different tempera¬ 
tures IS given by the algebraical sum of the ordinates of 
the curves OH (natural vuriatio^ and OD (corrective func¬ 
tion), that is, by the curve OK. buih is the reason of 
Dent’s error, wliiih has been corrected hitherto bv adding 
to the natural corrective function of the balance a terra w 
great curvatuie given by an auxiliary system 

But (be same result would be attained by substituting for 
one of the metals of the double ring another metal or alloy of 
which the inireaM of expansion is much greater than that of 
brass, if that metal is rejected, or much less than that of 
steel, and preferably negative, if the brasa is reuined. The 
curve of Fig. 1 offers in this respect numerous possibilitiet. 
Practical reasons lead one to retain the brass and to 
associate with It an alloy having an expansion which is a 
retarded function of the temperature. Fig. 9, in which the 
curve OS belonging to ateel has been rrolaced by ONh 
referring to nickel-eteel, shows a curve OD that can ba 
rendered symmetrical with regard to OH; the sum OR qf 
the curves is then always zero, and the problem has a 
practical solution. 

I bad estabiishod this dieory In ths ysor 1899, when <wo 
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«f the pnnci^ Swiss wstchmakers M P Nanlia, of 
L« Locle and M P Ditufasun of La Chaux da Ponds, 
oxprassad a wish to mako a tnal of the new balance The 
first attempt gave so perfect a resuk that the balanoe has 
not since Men modified, its adoption by Swiss watchmakers 
was very rapid and to-day it is employed in the majonty 
of their best timepieces It was with a pocket chronometer 
fitted with this balance that M P Ditisheim beat in 1903 
all records at Kew with a total of 94 9 points, the previous 
best being 927 I he compensation was awarded 197 
points the maximum of ideal perfection beuig so Ihe 
dark lined curve of Fig 10 shows the theoretical variations 
of a perfect chronometer compensated by the usual method 
the curves N N' and H represent the average results 
obtained at Neuchatel with two groups comprising in all 
sixteen ihronometers and at Hamburg with six chrono¬ 
meters ail made by M Nxrdin 

IntcmiticttU Lamps and Crookes s Tubes —In ran 
elusion a few words may be given to an 'tpplication less 
anentific in its nature than the preceding but likely to be 
welcomed by all who regret the systematic destruction of 
the world s store of platinum fhe curve in big a shows 
that two nickel steels of definite lomposition have an ex 

r sion equal to that of glass but only cne'of these cm 
practically considered namely th it containing about 
44 per cent of nickel the alloc which rant tins 29 per cent 
at a slightly higher teinperatun passes the point A of 
big I ind enters the region of high expinsion 
1 or a metal to fuse in gliss it is indispensable but in 
-sufflcient, that it shculd possess the sime expansibility is 
glass fortunately the xllov containing 4^ per cent of nickel 
possesses all the other properties which are necessity pro 
vided that It be nut unduly oxidised during the softening 
of the glass \s I m ittei of f ict sevei il manufacturers of 
incandescent lamps hxve adopted under the name plalimte 
this welcome substitut for platinum thereby economising 
several hundred kilograms of the preiious metal If this 
economy spreads a ton of plaimum may be saved annuilly 
for science and those industries in which its use is indis 
pensable 

r nrluMons 

It IS lime to conclude this over long article The appli 
cations whi h hive been discribed are not the only ones 
which might be predicted or hive been ittempted with these 
curious alleys ihe properties of which for a time seemed 
so paradoxic al that a number of physicists and metallurgists 
refused to believe in their existrnci Ml the applications 
which to d ty give new rosourc es to s« lence and new 
economies representing large sums to industry aaise from 
a peculiar phenomenon of equilibrium in the mutual solution 
of two isomorphous melals that is one interesting side of 
the question Ihere is another on which I would insist in 
concluding it is that these results have been obtained as 
« sequel to 1 long scries of delicate measurements in which 
the thousandth of a millimetre was the ordinary unit and 
without which no discovery in this domain would have been 
possible Ch Ed Guimium 


SHOWER Oh ANDROMhDim FROM BJLIA }> 
COMET {f) 

certainly appears to have been a well defined 
shower of \n<lromedids occurred on November at 
and following nights to November s8 Yet this display if 
It really represented the ddbris of Biela’s comet like the 
meteors seen in November 187a 1885 189a and 1899 was 
not true to its time, for nq ^turn was to be expected in 
«rdinary circumstances until 1905 or 1906 The period u 
about 6 7 years and if the shower displayed itself this year 
It must mean that the swarm has been much disturbecl or 
that the meteors are rapidly distributing themselves round 
the orbit and will soon form a continuous stream visible 
■annually as the earth intersects it in the third week of 


Dr Schulhof and Prof Abelman (4stf Raek 3416) 
pomted out some years ago that a convulsion of the orbit 
motion of the Andromedids would occur in 1901 as Jupiter 
would approach the group to within 04 of the earth’s 
xUstance from the sun m March of the year named The 
taffwt would be a displacement of the node to the extent of 
NO. 1832 VOL 71I 


6°, which would bring the maximum on 
ten days earlier than m 187a and 1884 
The Rev W F A EUiion, of bnniscorthy Ireland 
writes me that the most remarkable meteoric shower hs 
witnessed in November was furni^ed by the Andromedids 
He was extremely surprised to find the radiant of this stream 
very active on November ai At 7 jp m he counted 8 
meteors in fifteen serandh and although this rite was not 
maintained he continued to observe numerous Andromedids 
until midnight From 7h to 8h 24 were seen from 8h to 
9h aa after which the number decreased Until 
November a8 meteors continued to fall from this radiant 
and many of them were objects of remarkable brilliancy 
quite equal to the Leonids but the motions wrro slower 
and the paths shorter Ihe prevailing colour was pure 
white the trains being greenish Ihe radiant seemed 
further north than Mr Pllison expected to hnd it the post 


tion being at about ai'-es**” 

The following are some of the larger meteors recorded 
by Mr Fllison — 


Nov at 8h am C> M T Vejpi From a point a little 
al ive s Cygni exactly across t ami about 15* 
further, directed precisely from Vega 
, 21 8h 49m = Q Low down in west where no stars 

could be teen to fix the path hut evidently 
Andromedid 

at 9h 8m = a From 337* f 7° to 329° 7’ 

, at 9h i6m Tt From 354 + 30* to 348 H 18 

„ 26 7h 3Sm = ? From ja -1-27 1064 4-81* Dura 

tiuii 2 sec , vivid flash at end 

, aS 8h som ? brom about 215“ HSO° to ai5’ + 46 
Very short path swift and flashing Impossible 
to fix path accurately 

It seems desirable to inquire whether iny other obsmors 
noticed an tbundance of meteors on about November ai 
and if >0 whether their paths wire directed fiom the usual 
radiant point of the \ndtumedid8 

W F DaNNiNO 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cauoridce —Mr J H Jeans of Irinity has been 
appointed university lecturer in mathematics in the place 
of Prof Macdonald now of Aberdeen University 

The late Mr Or 1 B Wigan has becjuecthed to the 
university somo 9000I the interest t f which is to be used 
for the purpose of promoting scientific edu ation and re 
search It is proposed to divide the fund equally between 
the teard for physics and chemistry and the board for 
biology and geology Lach board will administer the in 
come of Its moiety subject to the condition that no puition 
IS to be applied to one specified purpose for longer than hve 

The name of the late Frank McClean I Rb the founder 
of the Isaac Newton studentships in astronom} ind a 
generous donor to the observatory has been added to th* 
umversity roll of benefactors 

Dr Donald MacAIister the representative of the uni 
versity on the General Medical Council for the last fifteen 
years has been elected president of the council in succession 
to Sir William Furiier, K C B principal of Edinburgh 
University 

Mr F F Blackman of St John s has been appointed 
reader in botany m the place of Mr Francis Darwin 
A umversity lectureship in botany stiMnd lool is vacant 
by the resignation of Mr F F Blackman recentlv 
appointed reader Applicition it to be made to the Vice 
Chancellor by DecemW 17 

Prof C Waymouth Reid, FRS has been approved 
for the degTM of doctor of science 
Prof Woodhead has obtained from friends resident in 
or connected with Huddersfield a sum of more than 1600I 
for the endowment of » Huddersfield lectureship in special 
pathology The general board proposes that the gifts be 
gratefunv actepted by the umversity and that the lecture 
mip be forthwith established 
7 he muhcums and lecture rooms ss ndic ite reports that 
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the soologiad ceUectiom heve outgrown their preeent 
•ccommodation end suggeeU that a new soological muoeum 
riuHild be arranged for on the site recentlT acquired from 
Downing Collm in the neighbourhood of the new Sedg 
wick GeolomcoTMunum 

A new diploma is proposed m mining engineering for 
students who have resided nine terms and have attained a 
prescribed standard in certain subjects of the natural 
sciences and mechaniral sciences tripos 

The board of geographical studies has published a report 
submitting regulations for the special esamlnatioa in geo 
{fraphy for the ordinary B A degree and for the diploma 
in ^graphy The range of subjects is comprehensive and 
the standard contemplated is obviously high The regula 
turns are given at length in the Untvertily Reporter pp 
301 3 Dr I) MacAlister and the Right Hon Sir G D 1 
Goldie K C M G have been appointed members of the 
board 

The meinMr of Mr A Wood advanced student of 
Emmanuel vbllege on the spontaneous ionisation of air 
ra closed vessels and its causes has been approved as 
qualifying for the certificate of research 

The Rev Francis Bashforth second wrangler 1843 
formeriy fellow of the college and distinguish^ for his 
researches in ballistics has been elected to an honorary 
feilosvship at St John s College 


Lord Rrav wilt distribute the pnxes to the students of the 
Northampton Institute Clerkenwell on December 9 

Prof Hblr Shaw has accepted the post of principal 
organiser under the Transvaal lechnical Council for one 
year and has in consequence resigned the chair of professor 
of engineering at Liverpool 

Ilia registrar of the University of Leeds announced at 
a Mansion House meeting held at York on November 30 
in support of the university that 61 835I has been sub 
scribed toward the too ooof required to make the necessary 
additions to the buildings and to increase the endowment 
of the university so as to satisfy the financial requirements 
laid down by the Committee ot the Pnvy Council 

Lord Lokoondrrrv will receive a deputation from the 
Association of Chambers of Commerce of the United 
Kingdom on Monday next when the following resolution 
on commercial education will be submitted ~ lhat in 
order to retain our industrial positions and to introduce 
into this country su h further industries os mav be profit 
ably devi toped it is absolutely necessary to establish or 
acquire public secondary schools of the h ghest standard 
and to pr wide sufficient mducements by bursar es exhibi 
tions scholarships or otherwise to make the efli lent boys 
stay long enough to take full advantage of the provisions 
made for higher technical and higher comintri al educa 

I HR third annual meeting of the North of England Educa 
bon Conference will be held in the St George s Hall Liver 
pool on January 6 and 7 ipoe The subject to be discussed 
on the first morning is leaving Certificates Lord 
Stanley of Alderley will pres de and papers will be read 
by Mr G Alexander Mr Owen Owen and the Rev J B 
Lancelot The discusnon will be opened by Sir Oliver 
Lodge and Mr G Sharpies In the afternoon of the same 
day there will be three siMrale conferences dealing re 
spwtively with Manual Training the Teaching id 
Geography and Child Study Principal Reichel will 
read a paper on the first subject Mr Mackinder on the 
second subject and Prof Sherrington on the third The 
subject for discussion by the conference as a whole on the 
morning of the second day is Scholarships with Speaal 
Reference to the Coordination of Education Sir William 
Anson will take the chair and papers will be read by Miss 
S A Burstall and Or T J Mocnamara Messrs Gore 
and Edwards will open the discussion In the afternoon 
the conference will be divided mto three ports to discuss 
the Teaching of Domestic Saence School Games 
with Special Reference to Day Schools * and the Teach 
Ing id English Domesbc science will be dealt with in 
papers by Miss Fanny Colder and Miss E Pycroft school 
games by Messrs J L Paton and F W Augeli and the 
teaching of English bv Miss F Drummond and Mr G C 
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Steel An exhibibon of geogrtidilca] e|ipllnocee apptntn^ 
maps books &c will also be Md on the days during whin 
the conference meets 

Frou a long list of recent appomtmente in eudi Jounwln 
aa the Pkyttkalueh* ZetUcknft I Bn**tgn*m$tU matfcd* 
matique and similar sources we extract the following pro* 
feseorehipa mainly mothemabcal and (diyeical —Germaiiy, 
Ausb^a &c —S A Arrhenius (Stockholm) for meteoraloM 
and Goemical physics at Bmin H Battermann tor 


K Cranz (Stuttgart) at technical college Chorlottenbi^i 
Berlin O Eggert (Berlin) for geodesy at technical ctdlege. 
Danzig Dr Furtwangirr for mathematics at agricultural 
college Bonn Poppelsd^ Grassmann (Halle) at Giessen 
I Hefter (Bonn) at technical college Aachen G Lands* 
berg (Heidelberg) extraordinanus for mathematics at 
BrMau K Oertel for astronomy at Munich R Prantl 
(Hanover) extraordinary at Oolbngen Rohn (Dresden) for 
descripbve geometry at Leijnm C Rungs (Hanover) at 
Gottingen K Schreber at Greifswald, J Sommer for 
mathematics technical college Danzig P Stickd (Kiel) 
at technical college Aachen to replace Prof von Man* 
goldt who IS transferred to Danzig Vahlen (Kdnigsberg) 
at Greifswald Wellensti in (Giessen) extraordinary for 
mathematics Strasiburg France —Cartan for calculus at 
Nancy Cotton for mechanics at Grenoble Drach for 
mechanics at Poitiers Lecornu for mechanics at poly 
technic college Pans in place of the late M Sarreu 
H Poincard Tor astronomy at polytechnic Pans RaFy for 
analytical geometry Pans Jules Tannery for calculus at 
Pans Italy —F Guardacci (Florence) for geodesy at 
Bologna Mich Rajna for astronomy and directorship of 
observatory Bologna in addition F Amadeo has been 
appointed recognised teacher for history of mathemabes at 
Naples America —G H Hallett and C A Holden (extra 
ordinary) Pennsylvania D N I ehmer (extraordinary) 
California James MacMahon Cornell Robert E Monts 
for mathematics Washington H L RieU (extraordinary) 
Illinois, J H Tanner Cornell A W Whitney Cali 
forma besides the following mstructorships in mathe 
matics —J W Bradshaw Michigan A B Coble Balti 
more L C Karpinsky Michigan E B Lytle Illinois 
CLP Moore Massachusetts A Ranum Wisconsm 
F C Teuton Illinois 


Thr annual d nner of the past and present students of the 

S ueen s Faculty of Medic ne in the Umvereity of Binning 
im was hdd on November In proposing the toast of 
The Medical School Sir F Treves said — It is very 
much to be regrebed that very little heed is given to science 
in this country There was a time when the man of science 
—Galileo for example—was cast into prison now he is 
simply allowed to starve There is no lund of encourage 
ment offered to sc ence In every university throughout the 
country the same story is told I think that those men 
who devote themselves to saence in this country deserve 
rewards infinitely beyond any they have ever received ' 
Mr Chamberlain who was present in bis capaaty of Chan* 
cellor of the university in proposing the toast of Students, 
Past and Present referred to the remarks of Su- F Treves 
Mr Chamberlain said — I am afraid that for all time 
to come probably science and the confemng of great 
benefits upon one s fellow creatures must be to a large 
extent its own reward But the pursuit of research is an 
Impossibility so long as the actual means of existence are 
wanting and the professional practiboner when he starts 
IS m very many coses at any rate so tied by the necessity 
of providing an actual subsistence for himself and his family 
that anything like original and continuous research is in 
his case impossible lhat can only take place when theiW 
ore in this country schools established where for a year or 
two perhaps in their younger tune men of ability and of 
Interest in school subjects con be brought together under 
capable heads and can carry out on the most extended scale 
that senes of researches which already in the hands of some 
of our most disbnguished men of science have led to suCh 
important results ^ Dunng the course of hie remarks Mr 
Chamberlain also said that three classes of people ore essenfidT 
to the success of a modern university—stuaents teachore 
pioue benefactors Unfortunately he said we have 
fewer pious benefactors in this country than they have ua 
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lU Umtoii SMM of AAMnca wharo by tfaoir munificent 
tiMMrttoiii, aeimtuiK by nilHoo* they have covered the land 
with a net-work of univereitiea which have brought higher 
education within the reach of almoet every cituen 1 hope 
the time it coming when men who have more than they 
want mom perhape than le good for them can find no 
better opportunity of diipoeing of the mirplu* than by bene 
factions which not only are of present us^ulness but what 
IS of more importance am of permanent advantage to the 
community amongst which they live 

On rhursday last December i the prizes and certificates 
gabed by students of the Sir John Cass Technical Institute 
during the session 1903-4 wem distributed by Sir Williim 
White K C B F R S when the chair was taken by Sir 
Owen Roberts chairman of the governing body Sir 
William White in the course of his address said that 
during his recent visit to America he had hod the oppor 
tunity of studying the methods of technical education in 
vogue there and he must certainly confess that both 
America and Canada can teach us a great deal so far as 
technical colleges in general and the interest taken by 
emplo}ers of labour in the future employment of men trained 
in technical institutions is concerned Ihe essential 
advantage which America and Canada and also Germany 
possess over this country is that they are alt Imbued with 
the idea that it is a wise investment on the part of a nation 
to provide for all kinds of education from the elementary 
up to the highest It is almost impossible to mske expendi 
turn on education too lavish provided it is well directed 
if the nation is to be well educated This country in his 
opinion will never reach a truly healthy condition until 
evei7 man or woman in whatever position the accident of 
birth may place them shall if they possess the capabilities 
have also the opportunities of self culture Nevertheless 
there is one res^t he thought in which this country 
stands supreme It is in the provision of evening classes for 
the working man and the working woman who from the 
very nature of their circumstances ora compelled to erork 
all day to get a living Employers should assist these 
educational classes more than they do at present The 
London and South Western Railway Company are doing 
what may well be done by other large employers They 
grant to the apprentices in their works at Nine Elms the 
necessary time to attend the early morning classes at the 
Battersea Polytechnic The apprentices are allowed to go 
to these classes twice a areek and are paid for the time 
that they are away from the company s service on the 
condition that they do a certain amount of study at home 
thus completing in the evening the training which they 
receive during the day at the polytechnic This is not 
altogether on experiment The Admiralty has done the 
same thing for fifty sears or more with the result that 
the Admiralty from the apprentices in its own dockyards 
has trained not only many of its pnnapal shipbuilding 
officers and naval architects for the Royal dockyards and 
the Admiralty service but has also furnished to the private 
shipbuilding industry of the country some of its most 
famous shipbuilders The leaders and managers in those 
great private establishments to-day are in no small pro 
portion drawn from men who were trained in the Admiralty 
service under the system which has been in operation and 
by which every apprentice who cares to improve hts mind 
has the opportunity to do so If employers will mve the 
utmost encouragement to institutions like the Sir John 
Cass Institute they anil be rewarded by having capable 
men on their stiff who will know the principles of their 
business 


SOCIETIES AND ACADEMIES 
London 

Royal Soeiaty, November 17 —" The Electrical Con 
ductivity and other Propertiea of Sodium Hydroxide la 
Aqueous Solution os Elucidating the Mechamsm of Coll¬ 
ection ’* By W R •owofMd, K C , M P , and T M 

Uosvry, D Sc 

The original object of the research sras to Investigate 
the decay at the temperature naes in the "lonlsliig" 
psopertiat of water, which u manifest in the inflected 
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charact e r of the curves expressing thr relation between 
temperature and conductivity in aqueous soluuons of the 
alkalies ‘ The principal results of the investigation are as 
follows — 

(1) In the most dilute solutions in which loihtathm 
IS nearly complete and again in the most concentrated 
scdutions the curvet expressing the relation betwatd 
molecular conductivity and temperature in aqueous solutions 
of sodium hydroxide are not inflected between o* C and 
100° C In each case the form of the curve appears to be 
determined mainly by the rapid changes of viscosity which 
accompany changes of temperatures Moderately dilute 
solutions give curves that ore inflected between o” C and 
100° C the temperaturr of inflection reaches a minimum at 
4fi” C in the case of a normal (4 per cent) solution, but 
rises to 100" C when the concentration is raised to 30 per 
cent 

(а) The inflected conductivity temperature curves can be 

represented by the formula < 

(«+*<) <» " 

Ihis formula is applicable to conductivity temperature curves 
of all kinds and ^ves expression not only to the infleetKin 
now under consideration but also to the maximum con¬ 
ductivity and the second inflection in the general con 
duct vity temperature curve * 

(3) Ihe maximum conduitlvity of caustic soda at 18° C 
IS 03490 in a 15 per cent solution the value given by 
Kohlrausih being o 3463 At higher temperatures the 
maximum conductivity is considerably greater rising to 
more than i 4 at loo** C and occurs in solutions of greater 
concentration 

(4) The viscosity of a 50 per cent solution of sodium 
hydroxide is approximately seventy times as great as that of 
water The influence of this factor may be to some extent 
eliminated by dividmg the moletular lonductivity by the 
fluidity and this ratio it is proposed to coll the mtnnsic 
conductivity of the solution Whilst the molecular con 
ductivity of sodium hydroxide solutions decreases steadily 
as the concentration is increased the intrinsic conductivity 
falls to a minimum at about 8 per tent NaOH and then 
rises until at 50 per cent NaOH the value is considerably 
greater than in the roost dilute solutions It is bel eved 
Siat this increase is due to the fact that liquid soda is an 
electrolyte fer $t and that in concentrated solutions the 
current is conveyed partly by the soda alone as if it were 
in the fused sUte 

(5) In re determming the densities of aqueous stdutions 
of sodium hydroxide quantities of sodium amounting to 
about 150 grams at a time were weighed and converted 
quantitatively into concentrated solutions of sodium 
hydroxide by the action of steam in a platinum vessel 
Eleven determinations made with six different standard 
solutions gave as the density of a 50 per cent solution 
at 18“ C the value i 5368 with an average error of o 0001 
Solutions of known concentrations having been prepared by 
dilution their densities were determined with a probable 
error of not more than 00001 the values recorded by 
previous observers ware derived from solutions stindardised 
by titration only and appear to contain errors n Ih th rd 
(r even in the second place of de imals 

(б) In the formula 

pt=p, + a/+B/*+yfi 

which represents the influence of temperature on the density 
of water and aqueous solutions of soda the loeffii ent of (* 
vanishes when a concentration of 13 per cent NaOH Is 
reached whilst the coefficient of t* van shes at 43 per cent 
NaOH at the latter concentration then is 1 simple linear 
relationship between density and temperature 

(7) The molecular volume of sodium hydrox de in dilute 
aqueous solution has a large negative value a litre of water 
disstflving IM granur of eodium hydros de at 0° C too 
grams at 18* C, or 60 grams at 50® C without in¬ 
creasing m volume The molecular volume does not in 
crease continuously as the teinperature rises but reaches a 
maximum value at about 70® C In a 50 per cent solution 
the temper a ture has little effect on the molecular volume 
the extreme variation bemg only about 10 per rent 
1 Ceoipan Roy Soc Ptk lyna rol Isn pp st 54 
* L»t at p 5* 
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, Sntomel^eal Society, Noyeabn i6—Frof E B 
I^lton FKS prarident m the their—Ifr H St J 
Pow le t l ioroo exhibited the eecood recorded Bntith epeei* 
men of Orch««t«f tpartus Fahr taken by him on Ausuit eS 
in the New Foreet —Mr H ^ AMhrwws exhibited spcci* 
menc of dtherix crtutiftt Mf from the Sew borett the 
only preinouely recorded locality in Britain being near 
Ticehuret Sueaex—Mr G O >l o|ier exhibited aWrant 
forme of Uelitaea athaha from Loan Swltxerland and 
Martigny in which the tendency of the black markinga to 
auper^e the fuKous me* partiLularlv noticeable—Ihe 
Froaltfont exhibited caiea iintaining Diptera and a caae 
containing the ikina of African Sphingid larvse dried in 
botanical paper and after leventy yean hlitl preserving 
their colour* from the Burthell collection in the Hope 
Museum Oxford —Mr C O wntnrtiowM exhibited a 
gall of tome lepidopterous insect found on the califate 
bushes in Patagonia The gall resembled that of Cymp* 
kcUan but was hollow the walls being about J inch in 
thickness She circular door prepared by the larva was 
about ) inch in diameter The pupa was lying free with 
out any silk cocoon It was suggMrd that the insert was 
perhaps allied to CEcololis —Mr G H Konrlok com 
mumcated a raper entitled Natural Selection Applied to 
a Concrete Case —Mr J C Karahaw communicated 
papen on enemies of butteries in south China and a life- 
history of Gtrydut tmensu —Mr Nelson AneMuidsUa com 
mumcated a paper on the eggs and early stages of a 
Coreid bug {wobably Daladtr acuUcotia with a note on 
It* hymenopterous parasites 

Royal Mfcroseoptcal Society, November id - Sir Ford 
North F R S in the cha r —Mr Hugh C Rasa exhibited 
and described a new electnc warm stage of his invention — 
Mr C L Ourtlas exhibited two new designs of the Nemsl 
lamp su table for use with < current of loo and aoo volts 
respectively adapted for use with the microscope and fitted 
with ground gloss or blue glass fronts and mounted so a* 
to be used at any height or angle required —A paper on 
theories of micisMcopic vision a vindication of the Abb* 
theory which contained some new views on the subject 
was read by Mr OanrsMlir 

Linnesn Soeisty November 17 —Prof W A Ilerdman, 
F R S president In the chair —Mr If F H amadiay 
exhibited forty one models of Paleozoic seeds and cones 
The models of the seeds show the complexity of their internal 
structure whilst the models of the synthetically re con 
strutted caWmilean smd other cones display the high 
organisation of the vascular cryptogams of Palseozoic tunes 
—Note on the shape of the stems of plants Lord Avabury. 
The author point^ out that while most plant* had round 
stems in some they were tnsngulsr some quadrangular 
Ac but that *0 far ns he knew no attempt had been made 
to explain these differences He thought they could how 
ever be accounted for on mechanical principles In build 
ing when the main object was to meet a strain in one 
direction the well known girder wo* the most economical 
dispooition of material In a tree stem it wa* necessary to 
resist strain coming from all directions and the woody 
tisiuee acted as a circular series of girders In hwb* with 
opposite leaves the strain* were mainly m two direction* 
and were met by two opposite girders thus giving the 
quadrangular stem Taking our native flora he showed that 
all herbs with quadrangular stems had opposite leaves and 
as a rule herbs with opjxisite leaves had quadrannlar atenu 
Sedges had triangular stmns and grasses round stems and 
while sedges hod the leaves in threes those of groascs were 
distiihius PMitagonal stems might be accounted for in a 
wmilar way a^ incidentally this threw light on the petal* 
of so many flowers Thus plants had adopted millions of 
veare ago pnncipist of construction which have gradually 
been worked out by the skill and stleme of our architects 
and engineers —Observations on eopje undesenbed or little 
known species of Hemiptera Komoptera of the family 
Membraitdc G Bowdirr Rwofcton Prof Foulton baa 
explained Che significance of the strange forms of some of 
the Membraodte by their dependence on environment and 
the requirements ol mimicfy and the Rev Canon Fowler 
has also given information respecting the economic* of 
the species and their ma ntenance during the struggle for 
life The present paper may be regatdea at supplementary 
to Canon Fowler * work on the Membracidm in the 
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' Btologia CtntrMi Ameneana, * and to Mr JhicktaRit 
monogoipli, in which Utter work an attempt haf bean MMb 
to ilastity the family to {ar ae at aressnt known 'fke 
specific description* are chiefly founM on spepiman* fttka 
the museum* of Madrid and Brutael* McnR of the new 
Mieciea are from Mexico and Central America six fram 
Africa and one each from India Ceylon, Sumatra, and fb* 
Philippines Mr Budeton then charactense* twsntjflbur 
new mecies five of which are made the tjM of now genera, 
and the paper conclude* with genera] observations on tb* 
habit* economy and transformations of the Membraeldw 

Fbyeieal Soeisty, November » —Dr R T GksebnwU 
F R & president in the chair —ine measurement of smefl 
dtfferencet of phase Dr W E i viii R iiar Hitherto m 
order to measure the differences of jhose between alter¬ 
nating-current quantities it has been necessary to use some 
methM involving the simultaneous reading of three ds- 
flactumal instrument* such a* the wattmeter method or 
the three voltmeter method either in its original or in somo 
modified form These methods cannot be successfully 
applied when the phase-differencee to be determined are 
smsll The author describes new voltmeter methods which 
may be used for the puipose and give* the results of a 
number of measurement* on altsmating current plant — 
Dr C V DrywdAl* exhibited and deacrlbed apparatua for 
the direct detwmination of the curvatures of siimll lenses, 
such a* the objectives of microscopes Parallel light from 
a distant source falls upon a plans unsilvered mirror in¬ 
clined at an angle of 45** Some of the light is reflected and 
brought to a focus by an ordinary convex lens The surface 
to be tested is placed at this point and the reflected raye 
proceed as if they had come (Com s point on the surface 
They pas* through the plate glass into a telescope focused 
for jMirsllel ray* and an oMerver sees an image of th* 
distant source If the surface is convex and 1* brought 
nearer to the lens then when It reaches such a position 
that Its centre of curvature is at the focus of the rays 
emerging from the lent the light will again retrace its 
former jwtb and a distinct image of the source will be seen 
in the telescope In order tb obtain the two images the 
surface has therefore been moved through a distance equal 
to It* radius of curvature If the surface is concave it roust 
be moved away from the lens Dr Drysdale showed how 
the method could be earned out by mean* of an auxiliary 
piece fitted to an ordinary microscope He also described 
a method of testing the spherical and chromatic aberration 
of microscopic objectives Light from a distant point is 
jMrtially reflected by means of a piece of plate glass down 
the axis of the microscojie In jiassing out of the objective 
It is braught to a focus ujwn a minor and retraces its path 
along the axis of the instrument until it reaches the plat* 
gtass This It passes through and by means of a triescops 
on observer can view the distant aource The light having 
passed twice through the lens to be investigated the effect* 
of cbrotnatic and spherical aberration are doubled and at 
the same time the effect of coma 1* eliminated —Prof S P 
Tiiempeeii gave an exhibition of specimens of crystals 
showing the phenomenon of lummou* nngs He said it 
wa* wdl known that when a source of liMt was viewed 
through certain sample* of calc spar the field of vision con¬ 
tained two luminous rings each of which passed throufl^ 
the image of the luminous point The subject had been 
investigated by Dr Johnstone Stoney who had attributed 
the jihenomenon to a minute tubular structure m the cryetsL 
There were however certain crystals which when cut m 
the ordinary way across the axis and used to view a distant 
source of tight exhibited a single luimnou* ring pastug 
through the image of the sourre Looking down the axis 
of the crystals no ring u visible but on tilting it a ring 
can be seen in the direction of the tilt which grows m 
diameter as the tilt is increased So far as he knew no 
explanation of these phenomena had been offered At tte 
meeting a piete of calc spar showing the two rinn and 
piecaa of beryl and tourmaline showing the single nag 
were exhibited 

Fdinburoh 

Xnyol Boelstjr, November 7 —I onl M Loren In Ibe 
chnlr —In 1 paper on Prof Seeltger a theorv of temporary 
stars Dr J tfisim gave some important extensiona bear 
mg sspecially upon the charartenstic* of Nova Aurine (tfips) 
and Nova Pertei (190s) Seellger s theory broomy atated. 
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much naytar than th 
B iy a a a ft y conaamanca 
an atm oay h a n c a 


_of tuch a cmlMion beine 

tha coUftlM of taro dark bodiat A 
I win be an intei • • - • 

eapanawa in all 

___^jMrvtf fluiy be ntueted 

obaervatHMU will ahow (i) a diapUcement v 
nbacnptioa iinee or bandt due to tha abeorpthre action of 
tha expanding end coriuig atmoaphara advancing in the 
direetion of tna obaarvar with tha hotter interior part* of 
tha atar aa background, and (a) bright bandt due to the 
expanding atmoaphara to nght and left of tha body of the 
atar there being m thia cate no brighter background and 
no apectral thift Dr Halm now iitiaginea that tha collinon 
It due to the advance of the dark body into a itream of 
nebulout matter patting obliquely acroat the dark 
bodyt path Fhit will at once give rite to a emulation 
of parta of the nebula round the ttar and theae of courae 
will alto be highly heated fhe portiona moving tranwerae 
to the line of tight acroat the face of the ttar will produce 
abaorption bandt in their normal position in the tpectrum 
while the marginal portiona moving on the one tide towardt 
the obaerver and on the other tide from him will produce 
a thift of bright bandt both towardt the red and toward! 
the violet end of the tpectrum By compounding the effect! 
of theae two tonditiona namely the aimple rxpantion of 
the atmoaphera equalfy in all directiona and the twirl of 
incandeacent matter due to oblique collition Dr Halm 
ihowed that the two typet of tpectra obtained in the catea 
of the recent Nova, were at once obtained —Three papert by 
Dr I homat Muir were Uso communicated the titlea being 

Tha Sum of the Signed Primary Minora of a Deter 
minant Continuanta Reaolved into I inear Factora 
and The I hree line Determinanta of a Six by Three 
Array 

November ai —Lord M Laren m the chair —Mr George 
■•fMifiaei C E read a paper on a poaaible explanation of 
the formation of the moon The general idea waa that the 
moon had grown to ita pretent form and aize by the gradual 
agglomeration of what waa onginally a ring of aatellitea 
broadly aimilar to what we know to exiat in the cate of 
Saturn On thia hypotheaia it waa eatily thown that the 
proceaa of agglomeration of a comparativay email body like 
the moon could not be accompanied with an evolution of 
heat aufllcient to produce a molten globe and that in con 
aequence the ordinal^ aaaumption of intente volcanic action 
to explain the to called cratera waa difficult to accept But 
It teemed poaaible to account for the rugged mountainoua 
aurface of the moon with the aeaa ridgea cratera 
and peak! by meant of the bombardment of thoaa meteoric 
maaiea large and amoll whiUi in virtue of the combined 
action of moon earth and tun were precipitated from time 
to time upon the lunar aurface In the abaenoe of an atmo 
aphere the maaaet ao precipitated would impinge upon the 
aurface with high enough velocitiet to render the material 
in the immediate vicimty liquid the impinging maaa alao 
ilaelf being liquefied wholly or partially according to circum 
atancea fhe author entered into a detailed examination 
of tome of the moat atrikmg feature! of the moon a aurface 
and ahowed how thia hypotheaia accounted for them He 
alao exhibited a maaa of lead into which email bulleta hod 
been thot at vanout inadencea Ihe indentationa repro 
duted the leading characteriatica of the lunar cratera 
even to the amall hill in the middle of the mam depreeaion 
It waa alao noticed that at the inatant of Impact the rim 
of lead thrown up all round waa made red hot The 
myatenout atreaka ao charactenatic of Tycho in certain 
aapecta were explained aa due to great aploahea of material 
which tattled dofvn in thin cryatolline layert capable of 
throwing off the reflected dUiIIght in definite directiona — 
Prof Ookoc deacribed a laboratoi7 apparatua for meaauring 
the lateral atraina in tenaion and compraaaion member! By 
a well dealgned combination of levart and mirror attach 
ment on apparatua capable of being fixed to the bar itaelf 
had been conatructed which waa i^aenfly rigid and yet 
aanaitive enough to meaaure a change of i/ao oooth of an 
Inch Some expenmenta on ateel iron and bratt bara 
were daarnbed in which the new apparatua waa uted in 
conjunction with Ewing'a extenaometer and valuea of 
Poiaaon a ratio were given to three aignificant figurea The 
valuea varied from onMfaird to one f^rth 
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AcmUiAf of BeUacaa, November <8 —M Motcan in tt 
chair—On the poaaibility of chemical reaction! 
d* rwepmawfc Ine author contenda that the rigid oi. 
cation of the thermodynamical condition of the potaiM 
of a chemical reaction la neither practiial nor necettary 1 

that the empirical rule that the diaengagement of h_ 

aettlea tha courae of a reaction la the only pots ble expert 
mental criterion of the poaaibility of chemical reattiona — 
On the prediction of iheniical reaitiona M da Par o r a itd 
In general accurate prediction of the courae of a ihemicM 
reaction la impoasible but there are two rule! or prmriplea 
one rimrout the other approximate The latter the pnn 
iiple of maximum work it a aimplification of the firat and 
ought to be conaidered aa the only practical guide —M 
Daatre waa elected a member in the aection of m^icine and 
Mirgery in the plate of the late M Marey —he I eonida 
in iqo4 Lucien LIbart Detail! of obaervationa made at 
Havre on the nlghu of November 14 15 and 15 lO iii 
meteora were obaerved and the trajectonea Ipeatured —On 
the Bingulantiea of uniform analytical function! D 
dampalui—On a new data of lona G Mauraatii In 
a previoua paper it hat been abown that a aaiine vapour 
becomea conducting after pasting through a porcelain tube 
heated to about 1000“ C and remain! conducting at much 
lower temperaturea postesaing the propertiea of an loniaad 
gat In the present paper the mobilities of these new lona 
have been measured It was found that in the neighbour 
hood of the region of ionisation the mobilities of the vapours 
are of the tune order as the ions of the gases issuing from 
a flame —On the genesis of temporary radio activity Ed 
tamaln, Th TommavaliMi. and F J MIoImII The 
authors conclude from the results of their work that a very 
dote reiation appears to exist between ionisation and the 
production of temporary radio activity The two pheno 
mena would appear to be reversible the produition of the 
temporary radio act vitv of a body being due to the abtorp 
ton or perhaps adsorption of an emanation which is 
formed during the ion sation of a gas On this view the 
radio activity would consist m the lota bv radiation of the 
emanation adhering to radio active bodies this causing in 
Its turn the lomsat n of a gas Sterxacopy without a 
stereoscope A ■•rthlwr Tin author points out that he 
hat already published a descr ption of a nethod similar in 
principle to that g ven bv M Ives in the CompUs randiM 
of October 24 last —On the colloidal stale of matter G E 
Mntfitauio The author regsrda colic idal matter as a 
system formed of an electrolyte dissociated into inns and 
insoluble moleiuUs (grouped round these ions —^The influence 
exerted by the removal of the moisture from the a r supplied 
fo the blast furnace A Losfin Ihe results obtaiMxl by 
Galley at the Isabella blast furnaces near P ttaburg on 
he effect of drying the air forced into the furnace have 
attracted much attention n Europe not unmixed with 
kceptuism The author makes a comparison of the heat 
balances in the two cases and shows where the economy 
It effected One indirect effect of the drying process is to 
increase the temperature of the ingoing air and a consider 
able portion of the econiny effected may be xttributed to 
this exuse In Furope where it is usual to work with the 
air entering the tuveres at a much higher te nperature than 
at the Isabella furna es the relative «.onomy wh ch would 
be produced by drying the air would bo too smxll to justify 
the capital expend ture requ red to infix dure the necessary 
plant —On the use of dry sir in blast furnaces Henri 
k* Ohatalhar The econom claimed for the use of dry 
air IS ascribed by the inventor of the process to the fact that 
ffie moisture of the undned air transforms a certain pro 
portion of the coke into hydrogen and oxide of carbon 
From the fgurea of the immint of water removed it is 
possible to calculate exx tly this loss it it 5 per cent or 
only one fourth of the amount claimed It is certain than 
either that the economy claimed la incorrect or else that 
the true cause is to be sought for elsewhere Ihe author 
shows that the quality of the iron produced especially at 
regards ita sulphur impurity la an important factor and 
that when the aul|rfiur is to be kept down to a certain per 
cenuge the economy of fuel claimed by Gailey may be real 
—On wood spirit from Thuya artuulata Algeria bmiiien 
Orlivml Corvacrol thymohydroquinone and thymo- 
qutnone Ware isolated from the product of the distillation 




NATURE 


[OscBicBm S, tw 


SrtliU wood with ttMm —The forauitioa and ^utnbuUon 
of the Maential oil In an annual plant Eua Oli«m » o t 
and Or UilMMk During the formation of the dower the 
tncreaee of enential oil by the flower corresponde to a loea 
of oil by the green parts After the teed if formed and 
there ii no longer a dow of nutritive principle! towarda the 
flower the eaaential oil returni to the green organa —Floral 
abnormalitiea produced by paraaitea acting at a diatance 
Marin Moiilsrd The atrophy of the sumene and the 
umveraion of the sopali petals and carpels into green 
foliai-eous leaves a phenomenon frequently met with in 
Trifoltum rspens is shown to be due to the burrowing of 
a larva (probably of HylasUnut obtcufiu) at the base of 
the stem of the plant —Xylotrtehut quadrupet and its 
ravages on the coffee plant of lonktn L MutM—The 
individuality of the complex particle in a crystal M 
WSUtaTMit ~ On the lakes of the Grimsel and of the St 
Gothard massif Andid Do l obao^ u o —^The degree of saline 
concentration of the blood serum of the eel in sea water and 
In fresh water after its experimental passage from the 
former to the latter Rend Quinton The percentage of 
salt n the blood serum of the eel vanes in accordance with 
the degree of salinity of the water in which it is placed 
and IS an example of the fact that the saline concentration 
of fresh water fishes is that of their marine ancestors re 
duced simply by the influence of the new medium in which 
they live —The elimination of urea in healthy subjects 
H LaUsM and E Moroholono —Contribution to the study 
of acid dyscrasia A Doasroa and J Adlor— On 
bleaching of flour *’ -- 
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■ HUMAN ANATOMY. * 

(i) A Treatise on Applied Anatomy. By Edward H. 
taylor, M.D., F.R.C.S.I.' Pp. xxvil+738; 178 
figures and plates. (London: Charles Grifiin and 
Co., Ltd., 1904.) Price 30*. aet. 

(a) The Human Sternum. By Andrew Melville Pater¬ 
son, M.D. Pp. 89; 10 plates. (London': Published 
‘for the University Press of Liverpool by Williams 
and Norgate, 1904.) Price los. net. 

(3) Der Gang des Menschen. v. Teil. Die Kinetnalik 
des Beinschwingens. By Otto Fischer. Price $ 
marks, vi. Toil. Ueber den Einfluss der Schwerc 
und der Muskcln auf die Schwingbewegung des 
Beins. By Otto Fischer. Price 4 marks. (Leipzig: 
B. G. Teubner, 1904.) 

(i) '^O those unfamiliar with the ways of modem 
A. medicine the rontinual appearance of new 
works on htiman anatomy must cause some surprise 
No subject should be better known, for it has been a 
matter of almost universal study for centuries. At the 
best, many will conclude, a new text-book on applied 
anatomy—the kind of anatomy the surgeon and 
physician more especially nt'ed—can only be a re¬ 
setting of old facts, and an examination of Dr. Taylor’s 
work will show that, to a large extent, the conclusion 
is justified. ‘The steady advance of surgery necessi¬ 
tates a continual rearrangement of anatomical per¬ 
spective; the areas of the body which were under a 
surgical taboo to the septic surgeons of former days 
are open to the clean operator of n^odem times. 
The brain and spinal cord, the cavities of the ear and 
nose, the organs within the thorax and abdomen, and 
the great joint cavities of the limbs, have come, one 
after the other, within the field of everyday surgical 
procedure during the last thirty years. In his treat¬ 
ment of these parts of the body Dr. Taylor is quite up 
to date; his pages reflect accurately the best opinion 
that is to be found in modern textbooks of anatomy 
and surgery. Still, modern advances will not alto¬ 
gether explain the rapid appearance of new works on 
anatomy or on any other subject; every generation 
demands its books on science or literature wet from 
the press. 

The study of this work, containing more than half 
a million words, furnished with highly finished 
figures, written with clearness and accuracy, raises the 
question: is the modem surgeon, as seen in a text¬ 
book such as this, a more scientific man than his pre¬ 
decessor of fifty or a hundred years ago? A consider¬ 
ation of a number of subjects in this work, in the treat¬ 
ment of which Dr. Taylor is neither better nor worse 
than other rising surgeons, will show that, as think¬ 
ing men, they compare unfavourably with surgeons 
of past periods. The subjects referred to deal with (i) 
the appendix vermiformis, the seat of appendicitis; 
(j) the prostate, which becomes so frequently enlarged 
in old men; (3) the epididymis, a structure connected 
with the testicle and very liable to disease; (4) the gall 
bladder, interesting in connection with the formation 
of gall-stones; (5) the antrum of the mastoid, an air 
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space connected.with the middle ear; (6) the air spaces 
opening into the cavity of the nose. These six struc¬ 
tures are selected because, during the last twenty or 
thirty years, they have been the subjects of the keenest 
inquiry, and surgeons have published their observations 
concerning them m thousand upon thousand of treatises 
and articles. One would expect that the basis of their 
treatment would rest on an intimate knowledge of the 
normal use of these structures. John Hunter, Everard 
Home, and John Hilton would certainly have sought 
a complete knowWge of the functions of these parts 
to serve as a foundation for a rational treatment. Dr. 
Taylor adopts the orthodox view as regards these 
structures; he describes their shape, position, and re¬ 
lationships, and the routes by which they may be 
re,irhed, but not a word is said of their use Perhaps 
it is unfair to blame Dr. Taylor for this omission, 
because it must be confessed that wc know much more 
of the diseases of these structures than of their normal 
function. Yet in a text-book written for house 
and operating surgeons surely it is the duty of the 
author to point out essential g.ips in our know¬ 
ledge rather than to gloss them over by a multitude 
of unessential details. This criticism is the more 
pertinent because the author in this case has not taken 
a narrow view of applied anatomy; he devotes a very 
large part of his space to a description of operative 
procedures, pathological processes, embryological de¬ 
fects, and introduces here and there points in 
physiology. 

A great part of this work consists not of applied, but 
of purely descriptive anatomy. Some years ago 
Waldeyer, of Berlin, gave an elaborate description of 
some ten or twelve areas he distinguished within the 
human pelvis—nil of which have been adopted in this 
book; yet not a word is said ns to what manner of use 
a surgeon can possibly apply them. Again, as regards 
a small peritoneal lecess, which may occur to the left 
of the terminal p.irt of the duodenum, all the various 
fonns which have been described by hair-splitting 
surgeons are reproduced in detail. An elaborate de¬ 
scription of the condition known as knock-knee is sup¬ 
plied, yet no mention is made of how bones react in 
their growth to the forces which are brought to bear 
on them, nor is there any allusion to the forces which 
normally act on the knee joint. 

Surgeon-anatomists have a fondness for the appli¬ 
cation of certain proper names to surgical procedures 
and anatomical structures—such as the “ pouch of 
Prussak,” the ‘‘fossa of Landzert," “ Gosselln’s 
fracture,” &r. An examination of the index of this 
work shows that more than one hundred such terms 
are used, yet, in comparison with many works, the 
number is indeed very modeniic; but one feels they 
are still rather many. Many terms introduced by 
surgeons arc not words which may be used easily, such 
as ‘‘ cholecystotomy ” (opening the gall-bladder), 
“ cholecystectomy" (excision of the gall-bladder), 
“ cholecystenlcrostomy ” (making a communication 
between gall-bladder and intestine), ” choledocho- 
tomy ” (opening the bile duct). 

(a) In this monograph, a companion to one on the 
humiui sacrum, published in 1893, Prof. Paterson 
H 
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giv«s the facti gadiered and the condueions reached 
dunnff a prokmi^ reaearch into tl» deValopmttit, 
comparative anatomy, and nature of the human 
■temum Leaving aside the convenience of having 
our scattered knowledge on this subject summarised, 
and the value of the mass of evidence collected during 
the examination of hundreds of individuals, the mam 
importance of the work lies in two conclusions which 
Prof Paterson draws concerning the nature of the 
sternum —(i) that it is fundamentally part of the 
shoulder girdle, (s) that it is not a segmental structure 
Both these inferences are at variance with accepted 
opinion 

At the present time it is universally taught that the 
sternum in mammals, birds and reptiles—that is to say, 
in all vertebrates which use the b^y wall for the pur* 
poses of inspiration—is a composite bone derived from 
a fusion of the ventral ends of the ribs The sternum 
IS thus regarded as a structure of costal origin, and 
havmg only a secondary connection with the shoulder 
girdle In Amphibia, on the other hand it is recog* 
nised that the sternum is developed in continuity with 
the shoulder girdle of which it forms an intrinsic part, 
It IS in them a shoulder-girdle sternum That the 
shoulder-girdle sternum represents the more primitive 
type, and that from such a type the costal sternum of 
the Repblia was evolved, are assumptions which com¬ 
parative anatomists will freely grant At present, 
however there is a distinct break in our knowledge 
of the history of the sternum, no intermediate forms 
between those two types are believed to occur, and no 
one with perhaps the excepuon of the late Prof T J 
Parker, has ever formulated a definite theory as to the 
manner in which the costal sternum of Reptilw could 
have arisen from the amphibian shoulder-girdle 
sternum Prof Paterson s investigations help us very 
materially to trace the origin of the costal or as it 
may more truly be named the ‘ respiratory ’ sternum 
of the three higher classes of vertebrates from the 
simple sternum of Amphibia He shows that the 
“ respiratory ” sternum arises developmentally in con¬ 
tinuity with the precor-icoid element of the shoulder- 
girdle and quite independi ntly of the ribs and that 
It IS therefore merely a modified form of the amphibian 
shoulder-girdle sternum burther, the various forms 
assumed by the respiratory" sternum in reptiles, 
birds, and mammals do not when rightly interpreted, 
favour Gegenbaur s concepbon of its evolubon by a 
fusion of the ventral ends of nbs The sternum of 
amphibians is the median ventral element of their 
shoulder girdle, and when Prof Paterson states that 
no corresponding element is developed elsewhere in 
the median ventral line, he overlooks the carblage 
developed as a median ventral element in the pelvic 
girdle which in every sense exactly corresponds to the 
sternum 

r)ic ongm of the “ respiratory ” sternum is part of 
a wide problem, viz in what manner and under what 
condibons did the body wall become modifiid to serve 
IS an acbve inspiratory agent m higher verte¬ 
brates thus rcplncing the " pharyngeal pump ” of 
amphibians? Whatever may have been the exact 
manner in wh^h the one form of respiration was 
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evolved from the olhLr.^wre can be no doubt that dw 
nbe, die intercostal musc l es, and the sternum as w* 
know them m higher verMrates appeared during tfaie 
phase of evolubon Their af^iearance is directly due 
to the mtroduebon of a new type of respiration; the 
sternum which serves ^n the higher forms as on 
element of the respiratory diorax is totally unlike the 
bone which merely served as part of the shoulder 
girdle in the more pnmibve type With this evidence 
clearly m view it is difficult to understand how Prof. 
Paterson concludes that even in mammals the sternum 
IS sblt—^what It was when it first appeared m verte- 
brates—funcbonally and fundamentally an adjunct or 
element of the shoulder girdle We are surprisingly 
Ignorant of the part played by the sternum in the move- 
ments of respu-abon even in man, but a cursory ex- 
aminabon of its respiratory movements in vanous 
groups of birds and in several orders of mammals, 
quickly serves to show that its fm-m and size depend 
chiefly not on the movements of the forelimbs but on 
the part it plays m the respiratory movements of the 
thorax In our opmion the key to the morphology of 
the sternum is an accurate mvcsbgation of its function 

Prof Paterson is undoubtedly right in regarding the 
sternum as primarily a continuous unsegmented 
median bar The concepbon of the sternum as a 
segmental structure he characterises as “ a nebulous 
transcendental nobon ** Yet his own evidence shows 
that the greater port of the mammahan sternum at 
the commencement of the carblaginous and osseous 
suges of development, is laid down as a truly 
segmental structure each segment corresponding 
exactly to a body segment Much mure " nebulous 
and transcendental ” appears to us his explanation of 
the occurrence of bony segments or stemabrse as " due 
to the traction or pressure on the part of the nbs and 
costal cartilages ’* In support of this theory Prof 
Paterson cites the fact that centres of ossiiication 
appear m bones at points of traction and pressure In 
the case of the sternum, however, the centres of ossifi- 
cabon appear not opposite such points, but exactly 
between them 

This monograph is well got up, the figures are 
numerous ind highly finished There is evidently a 
slight error m Fig 35, plate v , the centre of ossifi¬ 
cation for the fourth segment (if the term may sbU 
be used) of the mesostemum is stated to be present in 
71 per cent of cases, whereas in the text (p 18) the 
pioporbon is given as 36 per cent A curious misprint 
occurs on p 33, where the centre just alluded to is 
said to appear in 59 per cent of children before birth, 
and 15 per cent after death—probably meanmg after 
buth 

(3) The brothers Weber were of opinion that in the 
forward swing of the leg in walking the lower ex- 
tremity acted as a pendulum, the chief force m acbon 
being that of gravity Duchenne, on the other hand, 
as the result of a special investigabon, came to a totally 
different conclusion viz that the forward swing was 
almost wholly due to the direct acbon of muscle In 
the fifth and sixth parU of his research mto the 
mechames of the human gait. Prof Fischer concludes, 
after an elaborate analysis of the force expended during 
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the «*»■«■ J^ochemifl comes much nearer the 

tmth tium die brothers Weber muscular action playmg 
a mudi larger part than the force of gravity Those 
nho have watched the passive movements of a para 
lysed leg during attempts at progression will have no 
difficulty m accepUng Prof Fischer s results 
The problem of eshmatuig theoretically the force 
necessary to produce the forward swing of the lower 
extremity in walking is an extremely complicated one 
Prof Fischer regards the lower extremity as a pen 
dulum made up of three segments each of which 
undergoes certain secondary movements during the 
swing of the entire extremity Further the hip joint 
from which the pendulum is suspended undergoes an 
irregular forward movement during the swing of the 
limb The resistance and elasticity of the muscles and 
ligaments and the friction at the various jeunts are 
factors which can only be approximately estimated 
By means of photographic records Prof Fischer was 
able to subdivide the forward swing into forty and 
forty one equal phases of time and by estimating the 
imount of force in action during each phase he shows 
th It gravity alone can account for only a minor frac 
tion of the force necessanly expended in the movement 
Further the positions assumed by the foot leg and 
thigh dunng i forward swing show distinctly that 
vinous groups of muscles ire then in action He 
recognises four penods in the forwird movement of 
the limb each of which is characterised by the action 
of 1 distinct group of muscles In the commencmg 
phise the ilio-psoas bends the thigh on the body the 
rectus femoris extends the leg forwards the bbialis 
anticus bends the foot upwards in the second phase 
the gluteus miximus and himstring muscles draw 
the thigh backwirds in the third phase the knee is 
flexed by the gastrocnemius ind short head of the 
bictps in the finil phase the muscles in front of the 
let, are again m iction and remain powerfully con 
tracted until the sole of the foot is again planted on 
thi ground 

these results are certainly much more in keeping 
«ith clinical and everyday experience than those of the 
brethers Weber Many who only occasionally take 
long walks must have observed thit one of the first 
gix ups of muscles to give out ire those in front of the 
leg and that they feel painful only at the end of the 
forward swing when the heel reaches the ground 
the penod at which Prof Fischer shows these muscles 
come most powerfullv into action A Kbith 


EARTHQUAKES 

t^rthquakei By Clarence Edward Dutton Major 
USA Pp xxxui + 31^ 63 illustrations (London 
John Murray ) Price 6 s net 
PITOMISED and carefully digested accounts of 
bcismological investigations made during the last 
t«enty five years are few in number Iwo have been 
publii^ed in England a compilation has been made 
in Germany ’ and now we have a volume from the 
distinguished geologist Major C E Dutton of the 
United States All told therefore we have only four 
books which give the uninitiated some idea of whet 
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the new aetsnology means and what it has accom¬ 
plished About thsf old seismology volumes papers 
and particularly sermons exist in thousands But if 
we except a few and amongst the few the works of 
Mallet stand high above the rest all they give are 
reiterated narratives of what people saw and heard 
now and then enlivened by some wild hypothesis or 
pious reflection 

Major Dutton s work belongs to another category 
and rather than telling us what earthquakes do his 
main object his been to tell us what they are ind 
while doing this ht has kept abreast with the work 
of others which his own inquiries in the domain of 
seismic ind volcinic activities have enibled him to 
present in a terse ind accurite form 

Everything is discussed with a m nimum of mathe 
mattes from a strictly scientific standpoint whilst that 
which is sensational his properly been most carefully 
put under taboo \ justification for the exclusion of 
what IS of practical importanct whiih f,ives not only 
to the man in the street but to Governments some 
inkling as to the use of earthquakes is not so apparent 
It IS extremely likely that a Prime Minister may not 
care a twopenny bit whether the inside of the world 
on which he lives is red hot or stone cold while he 
might be extremely interested to know that seismo 
grams may afford a satisfactory explanation for the 
interruption of his cablegrams The importance of 
earthquake writings to communities who have been 
alarmed by accounts of disisters in foreign countries 
IS self evident while it would at least be consoling to 
those who were suddenly cut off from the outer world 
by the failure of their cables to learn whether such 
failures were the result of an ojieiation of war or of 
nature A knowledge of how to construct so that 
earthquake effects should be minimised means the 
saving of life and property in countries subject to 
seismic disturbances Seismic charts indicate jiosi 
tions where it is dangerous to lay deipsei cables 
whilst they tell the hydrognpher where he may expect 
to find changing depths In these and in a variety of 
other directions seismology helps to make communities 
comfortable and it the same time acts as incentive 
to create 1 popular interest n and to obtain support 
for a young scienie But as Major Dutton defines his 
standpo nt and is a volume of 300 pages cannot con 
tain everything our remarks on omissions must only 
be taken as indications of the hydra headed nature of 
seismology 

The frst four chapters are chiefly devoted to the 
cause of an earthquake which is defined as anything 
that calls suddenly into action the elasticity of the 
earth Explosions at volcanic foci produce a local 
trembling but they are comparatively of rare occur 
rence and seldom disturb large areas When a long 
fault line is produced and a large territory carrying 
perhaps mountam ra get drops down along its len^ 
instrumental observations have revealed the fact that 
the world may be shaken as a whole Subsequent 
adjustments along such a line due to intermittent re 
covery from overstrain and settlements of disjointed 
materials give nse to numerous after shodcs which 
are only sensible over areas of small size and it seems 
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likely that the greater number of earthquake* felt in 
the world belong to thi* latter cSm. All of them 
represent a relief of stress, and the discussion on the 
sources of earth stresses, commencing with the con- 
tractional hypothesis and concluding with the result* 
of investigations by Prof George Darwin, are attrac¬ 
tive not only to seismologists but to all who wish to 
lenm something about the Inside of the world on which 
they live. 

Seme fifty pages are given up to descriptions of 
scismoscopes and seismographs, attention being par¬ 
ticularly directed to those which record unfelt tele- 
seismic movements. We cannot say that the concepts 
relating to seismic wave motion put forward are 
generally ntcepted, but such as they are we mnv say 
that they represent modern views. About the ampli¬ 
tudes and periods of eurthquake waves seismologists 
have certain definite information, but about the magni¬ 
tudes of these elements, particularly for waves which 
have ir.ivelled over long paths, much has yet to be 
learned. For this latter i lass of movement it is pointed 
out th.it discordant results are found in tables showing 
the speeds at which they were prop.igatcd. The author 
Inclines to the view that the differences which have 
been notid are due to variabilitv m the delicacy of 
instruments employed to pick up a wave or wave 
group In gr<>at measure this may be true, but it 
seems to us tliat marked errors may also arise in con- 
sequenie of inaccuracy in determining the time at 
which waves were generated .it their origin. 

Then, again, there arc those- who incline to a belief, 
which they sustain with arguments deserving cle»se 
consideration, that within our e nrth convection currents 
exist, it would follow from this that along similar 
paths, or even along the same p.ith, earthquake speeds j 
should vary 

Notwithstanding these unrertaintios, the author 
holds the opinion that remark.ible and unexpected 
results which fit well within errors of observation have 
been reached. 

Two serious difficulties, for the explanation of which 
we are asked to wait patiently, relate to the lengthen¬ 
ing of wave periods and the total duration of a dis¬ 
turbance as It radiates. We will suggest (hat the 
former phenomenon may perhaps be at least partially 
•explained by assuming that in the vicinity of an origin 
the records refer to forced vibrations, while at a 
distance the motion represents a periodic natural move¬ 
ment of the crust which varies with its heterogeneity. 
With regard to the second difficulty, now and then we 
have evidences that a disturbance recorded at a station 
far removed from an origin may be reinforced and 
lengthened by n repetition of the first disturbance 
which has reached the station by travelling in an 
opposite direction round the world. Generally, how¬ 
ever, the record from a horizontal pendulum near to 
an origin appears to move .-is long as, if not longer 
than, a similar instrument nt a distant station, which 
means that in certain instances the author’s difficulty 
is non-existent, finally, it mutt be borne in mind 
that a single impulse at an origin results in the birth 
of a series of waves which reach a distant station along 
slifferent paths and with different speeds, with the 
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result that a blow at an epicentre may at a dlstanca 
from the same be recorded as a long train of waves. 

When Major Dutton suggests to his readers that 
the Seismotogical Investigation Committee of the 
British Association carries on its work in consequence 
of financial aid received from the British Government, 
we recognise that he shares a widespread mis¬ 
apprehension. 

Much is said relating to the elasticity of rocks, in 
connection with which an elaborate table, the result of 
investigations made by Prof Nagnoka, of Tokio, is 
reproduced. A second long table is that drawn up by 
M Montessus dc Ballore relating to the distribution 
of scisiiucity. 

The illustrations, of which there are sixty-three, are 
for the most part excellent, but there are one or two 
photomechanical reproductions of instruments which 
wo imagine will give more delight to their authors at 
the sight of their own sh.iky caligraphy than to the 
ordinary reader. 

Taken as n whole, the work Is one to bo read by all 
who wish to know what is known respecting the pro. 
pagatinn of wave motion in our earth since the in¬ 
vention of the seismograph, and it is destined to receive 
a hearty welcome. 

TECHNICAL MECHANICS. 

Die techmsche Mvihanik; elfmentara Lehrbuch fur 

mittlere manhieitentechnisrhc Fachschulen una 

Hilf^buth fur studierende hoherer technneher 

Lehranstallen. By P. Stephan, &c. Erstcr Teil; 

Mcchanik Sturrer Korper. Pp. viii-|.344. (Leipzig: 

Teubner, 11)04.) Price 7 marks. 

N the very early part of this excellent work there 
is a certain lack of system, inasmuch as, although 
the author very projierly treats first of the equilibrium 
of a particle, he assumes the nature of the stress 
exerted in such rigid bodies as the bars of a frame¬ 
work, the crank and connecting rod of an engine, &c. 
The nature of such forces is never properly appreciated 
by the student who is truly a beginner in the subject 
of dynamics—and, indeed, there is no part of statics 
in which students of even very considerable experience 
are so apt to go wrong as that relating.to the forces 
exerted by jointed bars. The author treats from the 
outset the equilibrium of forces acting in space of three 
dimensions without having previously disposed of the 
simpler two dimensional case, a course which meets 
with the approval of many teachers, although it seems 
to the reviewer to be the less simple method. Herr 
Stephan enunciates the parallelogram law for the com¬ 
position of forces (or vectors generally) at the outset, 
and assumes it as a result of experiment—which, on 
the whole, is perhaps the wisest plan for a teacher. 
Near the end of the book, however, he gives the 
ordinary Newtonian proof of the proposition. 

He gives very early and very clearly the method 
of determining the resultant of a system of copianar 
forces acting on a body (other than a particle) by means 
of the force and funicular polygons—a subject in 
which English students are, as a rule, extremely weak. 
There is a section on the determination of the centres 
of gravity of ail the bodies usually figured In our 
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EnifHah books, followed by a discussion of all the 
onlinary simple machincv^with this difference, that 
Herr Stephan's fiioireb arc much better than those of 
our text-books. Then follows a discussion of friction, 
in which, although the author almost invariably solves 
his problems by introducing the normal force N and 
the friction mN, he does not omit to point out the 
utility of the total renstanie and tj^e angle of friction. 
He underestimates this utility, however, in solving a 
simple problem by the N and mN method, and in his 
final results (p. 118) substituting the angle of friction 
—a process which simply obscures the merit of the 
second (and much shorter) method—with the remark 
that the example shows the advantage which the intro¬ 
duction of the angle of friction “ occasionally offers. ’* 
The truth is that in the hands of a skilful student the 
geometrical method founded on the employment of the 
angle of friction and the total resistance is almost 
always more neat, direct, and simple than the 
analytical, or N and ;iN, method It can be conceded, 
however, that for engineering students, and technical 
students generally, this analytical method is the safer, 
although the longer, and requires less of the espnt 
mathimahque. The nature of rolling resistance, 
which seldom finds mention in our English books, is 
well explained and illustrated by several applications 
(pp. J47, &c.). Indeed, the whole of Herr Stephan’s 
treatment of the machines (screw presses, cranes, 
friction band-brakes, &c ) commonly discussed is excel¬ 
lent, and occupies a ver)’ large part of the treatise; it 
is, in fact, the best and most useful portion of the book. 

The only kind of catenary tiented of in this volume 
is the parabola of suspension bridges, to which only 
two pages and two illustrative examples are devoted. 
Doubtless the subject will receive more consideration 
in some subsequent volume. 

Herr Stephan is very careful to avoid errors in his 
figures, and to rt present the lines of action of throe 
forces wlien they keep a body in equilibrium as meet¬ 
ing in a point—a very elementary eondition not always 
observed in our text-books. Once, however, he over- 
iooks this necessity, and represents the lines of action 
of three forces acting on u bar in a framework (Fig. 
164) as forming a triangle of very respectable area. 

In the section dealing with the equilibrium of frame¬ 
works of jointed bars, he directs attention to the obvious 
fart, which is not usually mentioned in our books, that 
even if the bars arc loaded throughout their lengths 
(by their own weights or otherwise) the stresses can 
be calculated by taking any of the bars as unkiadcd 
and weightless, and then superi>osing the calculated 
results (p. iq;). This simple principle he applies in a 
special case, and it is one which on many occasions 
might be employed with great .advantage. 

The last hundred pages are devoted to kinetics of an 
elementary kind—including the theory of direct 
collision of spheres, the compound pendulum, &c.— 
together with a section on the moments of inertia of 
various figures and solids. There is no mention made 
of the very simple and useful rule that a triangular 
area can be replaced by three equal particles placed at 
the middle points of its sides- a rule which saves an 
enormous amount of trouble m tbp calculation of 
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moments of inertia for all plane arias bounded by- 
right lines. In the absence of this simple rule, a pon¬ 
derous application of the integral calculus is the only 
refuge of Ihe student. A somewhat similar " p.irticle 
rule ” saves reams of ponderous calculus w ork in. 
hydrostatics; but these rules are not widely known 
Herr Stephan \ery jiioperly makes short work of 
D’.Vlenibert’s principle, deducing it dirictly from 
Newton's axioms 11 .iiid iii., so that, nlihough hc'- 
employs the term “centrifugal force,” he is r.in ful, 
except in one instaiu 1, to show that it is a force c>v rted 
by, and not on, a moving particle. The exceptional 
instance occurs at p 281, where he is c.ilciil.itmg the 
tension in a driving belt which passes over the surfaces 
ot two revolving c}rmdcrs. Here he s|K'uks of a small 
element of the band as “ experiencing ” a centrifugal 
force, which is duly represented, m the usual w<iy, by 
a centre-flying arrow His subsequent teaching, how¬ 
ever, removes the erroneous notion herein cont.iincd. 

The book is wonderfully well printed and illustrated, 
as well as free from mistakes. On p 15 " Punkte ” 
should clearly be " Krafte.” .md on p 187 the reference 
should be to Fig. 131 and not to Fig. 135. The theory 
is illustrated by nearly 200 examples 

To all students who desire to attain a real and 
physical conception of the subject Herr St« ph.in’s w ork 
can be vc*ry stroiiglj recommended. 

Grorck M. Minciiis 


OVR BOOK SHELF. 

Machine Draunng By Alfred P. Hill Pp. 83' 
(London : P S. King and Son, 1904 ) Price 2s. 6d. 
net. 

lx this text-book the author presents a exjurse of in¬ 
struction which he considers suitable for students- 
attcnding elcnnentarv drawinff classes who are unable 
to spare more than one evening per wc>ek, and whose 
technical training is thus confined to the one subject of 
machine drawing. Three do/en jilates arc given, 
affording a choice of examples to be copicxi to scale 
from the dimmslons figured, some of which aie pro¬ 
portional dimensions covering a range of sires .^c^om- 
panying the plates arc descriptive accounts of the 
construction and uses of the inaihine parts drawn, 
with setx of ciuestions founded thereon. .\t intervals, 
where space is available, formulae and physical data 
are introduced and used in niaking calculations illus¬ 
trating machine design. This crucle attempt to teach 
applic!d mechanics .dong with elementary inachine 
drawing seems to us a mistake, as, in the 
absence of a knowledge of mechanical principles, suelr 
formulae as arc given become mere rules of thumb, and 
any attempt to apply them independently cannot fail 
to be disastrous, as, for instance, in the author’s 
method of estimating the limiting speed of a flj>wheet 
on p 42 The time wasted on these premature cal¬ 
culations might very profitably be spent with rule, 
callipers, and squareci paper, in measuring and making^ 
careful and complete dimensioned sketches of actual 
inachine parts, and so cultivating the habit of closely 
and accurately observing constructional details. 

Errors abound throughout the book. The author is 
not a safe guide even in such a small detail as the 
projection of a hexagonal nut, while his statement on 
p. ^ that “ heat and work are mutually contro- 
vcrtiole ” is a fair index of the scientific value of the 
work. The volume is somewhat redecmied by n few 
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avsA. plates prepared from working drawings sui^lied 
bv makers, but m many eases the fibres indicating 
dimensions are, unfortunately, so smtdl as scarcely to 
be legibk 

An Elementary Class-book of Practical Cocd-mtmng 
By T H C^in Pp xii+^8 (London Crosby 
Lockwood and Son, 1904 ) Priee 4s 6d net 
In general character this useful volume resembles the 
text-books already available for students of coal¬ 
mining The work is however, earned to a rather 
more advanced stage than has hitherto been considered 
necessary for an elementary class-book, and chapters 
are given dealing with allied subjects, such as 
chemistry mechanics, the steam engine, and ciec- 
ixicity Ihe order of treatment diSers from that 
usually adopted, the subjects dealt with being — 
(i) geology, (s) structure of stritified rocks, (3) coal 
and coaltields, (4) search for coal, (5) sinking, (61 
opening out, (7) miners’ tools, (8) explosives, (9) 
methods of woik, (10) working by long wall, (iij 
methods of working by pillar and stall, (is) special 
methods of work, (13) timbering, (14) coxl cutting by 
michincry, (15) mc^anics, (16) steam, (17) gises, 
(18) vcntilabon, (19) mstruments, (so) lighting, (ai) 
winding, (aa) haulage, (a3) pumping, (a4) surface 
arrangements, (ae) coke making, (a6) accidents, and 
(37) uectricity I his arrangement is not so logical 
as that adopted by the late Sir C Le Neve Poster m his 
elementary work Por example sinking with rock- 
drills IS described before mining tools coal-cuttmg 
machinery before the elements of mechanics, and 
electric signals before electric terms are defined The 
brief chapter on coke making is hardly necessary as 
this subject is usually dealt with in mcullurgtcal 
treatises It is doubtful too whether the chapters 
on chemistry mechanics steam, and electricity are 
sulTiuently full to give an insight into the allied sub¬ 
jects, for the study of which excellent text books are 
available The illustrations are clear and diagram¬ 
matic, and possess the advantage of having been 
specially drawn for the book 

Bird Nates from the Nile By Lady William Cecil 
Pp XU+113, illustrated (London Archibald 
Constable and Co, Ltd, 1904) Price 2s bd 
net 

Three claims to high commendation present them¬ 
selves on the first glance at this elegant little popular 
work In the first placr, the numerous illustrations 
ire simply exquisite, secondly, technical names are 
banished from the text, and thirdly, in the long list 
of species forming the appendix such names appear to 
be correctly spelt and arc thoroughly up to date, even 
to the idoption of the so-called * Somber scomber " 
system of alliteration In her preface Lady William 
confesses that the notes were written originally solely 
for her children, who doubtless were desirous of 
possessing a memento of their parents’ Nile trip but 
that friends persuaded her to offer them to the public 
The adoption of this advice is, in our opinion, fully 
justified 'ind while the book has no doubt been found 
delightful b) the young people of the family, it 
cm scarcely fail to be a pleasant companion to the 
many bird-lovers who make a winter excursion up the 
Nile Although no attempt (and very properly) is made 
at technical descriptions of the various speoes 
encountered during tne voyage, sudi notes as arc given 
arc in most cases sufficient to render identification an 
easy matter, to say nothing of the instances when this 
IS rendered self-evident by the illustrations 
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LETTERS TO THE EDITOR. 

(TA« Editor does not Hold himself responsible for opueone 
expreued by his correspondents Netther eon he nndertohe 
to return or to correspond im(* the wrtiers of reieeled 
manuscripts intended for this or any other part of Nature 
No notice u taken of mionymous comtmmieationt ] 

Bduestion and National ESeiency in Japan 
The notice of mj l)pok ‘ Dai Nippon, the Britain of the 
East which appeaiM in Nature of December 1 directed 
attention to a nation from which much may be learnt at 
the preient time and it may intrreit your reader! if I 
supplement your article by a few notes from my personal 
experience and observation In the memorandum issued by 
Sir Norman I ockver suggesting the formation of a British 
Science Ciuild it is stati^ that the people of this country 
do not manifest that interest in and belief in the power of 
science which are noticeable among the peeves of the 
Continent or of America and that in spite of the efforts 
of many years the stientilic spirit essential to all true 
progress is still too rare and indeed is often sadly locking 
in some of those who -ire responsible for the proper conduct 
of mam of the nations xctivilies Ihe British Stienre 
Guild h-is been proposed with the view of attempting to 
remedt this evil and to bring home to all classes the 
netessits of applying scientific treatment to affairs of all 
kinds 

Ihe objects of such 1 guild have been attained to a very 
remarkable degree m Jap in not so much by the formation 
of a special urgmisation for the purpose as by the awaken 
ing of the national consciousness to the necessity of keeping 
in mind certain definite aims and by the earnest cooper 
ation of the various departments of Government of scien 
tihc associitions ind of private organisations of many 
different kinds I here is indeed a danger at Ihe present 
time in this countiy of too much importance being attached 
to mere organisation and machinery and too little to the 
spirit which pervades thtin Mr Matthew Arnold in one 
of his last ofticial reports on element iry schools pointed 
out that our 1 visting popular school was far too little form 
ative and humanising and that much of it to which 
administrators point as valuable lesults is m truth mere 
machinery ’ Ihis ipplies with far grexter force to a great 
deal which has been done m recent years in the way of 
scientific and technic-il education Instruction and know 
ledge are too often confounded with education and mere 
mnchinery and organisation prevent the development of the 
scientific spirit Many of the men who ire supposed to 
have had a complete technical education are very poor 
specimens of humanity wanting in individuality and 
character devoid of all originality and with a very narrow 
view of the world borne of them may manage to pile up 
fortunes for themselves but they will do little to make their 
country great Even from a practical point of view luccees 
in any trade or profession does not depend so much on the 
amount of information which may have been crammed into 
the learners’ heads as is often supposed It depends m 
comparably more upon their caparitv for useful acthm than 
upon their acquirements in knowledge All experience 
proves that the spiritual is the parent and first cause of the 
jwactical and especially the economic history of the Middle 
Ages shows us that an ounce of manly pride and enthusiasm 
IS worth more than a pound of technical skill 
The recent history of Japan has emphasised this fact 
While attention has been paid to details the spint which 
has animated the leaders of public opinion and action hoa 
been the chief cause of the great developments which have 
taken place 1 he complete study of this aspect of Japanese 
national life would take us into many interesting psycho¬ 
logical discussions but it is sufficient for our present pur 
pose to note that the Japaneoe mind unlike the British 
(which IS strongly individualistic) is dominated to a vary 
great extent by collcitive opinion At the same time 
while Japanese philosophy and their former social order were 
essentially communistic in their nature, still (contradictory 
as it may seem) their genius is individualistic, and thev 
impress their peteonal qualitiee on their woric although 
diey are willing to Mcriflee results to a ngid organisation 
The outcome of it all is that the national ronscmisnets Is 
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directed to the attainment of national object! by men whoac. 1 
individual powera have been trained to make effective uae 
of weatern acience, and the reaulta have been aimply 
wonderful 

Iheae reaulta have been moat apparent in the operationa 
of war It waa the wiund of the cannon on the Yalu River 
in the war with China ten yeara ago which awoke hurope 
and Amenca to a knowle^e of the fact that a new nation 
had been bom in the Far Fact and which at the aame time 
atarted many of the political problema which have led up 
to the preaent war with Russia I hat war whitever ita 
ultimate reaulta may be has shown that the Japanese hive 
not only been able to take full idvantage of the appliiations 
of western science but that they have been animated by 
the spirit of old Japan which has made them regardteas 
of pmonal aacriftcei 7 he Army and Navy have been 
organised and worked on scientific methods and with a 
completeness of arrangements which has won for them the 
admiration of all impartial critics Iheir intense patriotism 
has caused them to perform deeds of danng which are 
unequalled in the histoty of war while their skill in strategy 
and in the applications of the latest scientiffc methods to 
all thn have done has made them almost uniformly 
successful in their operationa 7 hey have demonstrated the 
importance of the work of the engineer TTie railways 
which have been built in Japan have been fully utilised to 
lonvey men and materials and the ships to transport them 
oversea The telegraphs have been used to communicate 
instructions and to keep the authorities informed regarding 
movements and requirements ihe dockyards and ship 
building yards have been ready to undertake repairs and 
the arsenals and machine shops to turn out war material 
of all kinds is well as appliances which iid operations in 
the field 1 ight r iilways have been laid down on the wav 
to battlefields and wireless telegraphy and telephones to 
« mvey instructions to soldiers in shert all the latest appli 
ritions of mechmical electrical and chemical science have 
been freely and intelligently employed 

Ihe ships of the Japanese N cvy are probably the best 
illustrations of the Japanese methods of procedure In naval 
mattris they accepted all the guidance the western world 
could give them but at the sinie time they struck out a , 
line of their own md the fleet which they have created is 
unique in the character of its units British designs have 
in m my respects been improved upon with the result that 
they have obtcined in their latest ships many features which 
have won the admiration of the naval world The inven 
tions and improvements which have been made by Japanese 
officers engineers and scientific men disprove the charge 
which IS very often made that the Japanese have no 
originality Even in the matter of pure science Japanese 
investigators have shown that they are able to take ther 
places among those who have extended the borders of 
knowledge ihe memoirs and papers puHished by Japanese 
!>tudents md teachers both on scientific and literary sub 
jects will bear very favourable comparison with those of 
any other country and while no Japanese Newton Darwin 
or Kelvin has yet arisen there ire men connected with 
Japanese universities and colleges of whom any learned 
institution in the world would have no re ivon to be ashamed 

I must refer to mv book for detiils of the developments 
which have taken place in engineering and industry 
Suffice It to sav that roads and riveis have been improved 
railways to the latent cf between four and five thousind 
miles have been construe led a large mercantile marine has 
been created docks and harbours have been made tele 
graphs and telephones are in use all over the country excel 
lent postal arrangements are in operation and there are 
few departments of mechanical and chemical industry in 
whiih there are not many establishments doing very 
efficient work The result of it all has been that commerci 
has been immensely extended and the financial resources 
of the country developed in such a manner as to enable 
Japan to take her place among the powerful nations of the 
world 

At the root of all these developments has been the very 
complete system of education which has been established 
in the country Elementary schools are to be found in every 
district and secondary and technical schools in populous 
centres while the universities of Tokyo and Kyoto supply the 
highest training required for the national life but tor de 
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tails of these I must ogam refer to my book The motive 
underlying all the efforts is what I wish chiefly to emphasise 
Shortly after the Emperor succeeded to the throne he issusd 
a proclamation which contained the following sentence — 

knowledge and learning shall be sought after through¬ 
out the whole world m order that the ttalus of the Sm^e 
of Japan may be ratted ever higher ant higher TOe 
recent history of Japan is the most striking illustration of 
the influence of a wisely directed system of education on 
national affairs when those who are responsible for it are 
infused with high nation d ideals 

At the saint time it should be noletl that some of the 
most thoughtful md influential men in Japan doubt whether 
the official system of education is likely to lead to the best 
results Ihcy feci like Matthew \rnald that too often the 
machinery and organisation receive more attention than the 
real education and moreover they dislike the idea of all 
educational institutions being of the same type Probably 
the most influent al educationist in Japan was Yukichi 
1 ukuzawa and he never failed to point out the possible 
eviN which are likely to arise from a too strictly offiaal 
■outine Ills own college the Keio Oijuku has been a 
great school for statesmen lawyers and public men and 
many of the leading men in Jap in have been his pupils 
< ount Okuma the distinguish^ statesman has also estab¬ 
lished wh It IS essentially 1 private univircily and there are 
many other schools of different kinds ill of which supple¬ 
ment the Government institutims Ivin in the technical 
and professional establishments however attention is not 
confined to the subjects required for strictly utilitonsn pur 
pises or for exaniinalions the first object is to tram men 
who will be ible to serve their country in the fullest sense 
of that tern M inj discusciors are now being carried on 
with regard to the future of edui ition in Japan and the 
general tendency of these was indiinted a short time am 
by a distinguished J ipanece author when he said No 
sjstem of education wnich is not based on sociological con¬ 
ditions ran be thoi ughly successful and therefore a study 
of ethmlogy sociology and of evolution generally is abso 
lutely essential to a thorough understanding of the 
education cl questions awaiting solution ihe Japanese 
ire now fate to fa 1 with manv problems which confront 
ill industrial nitiuns and it is to be hoped that having 
organised their edut ition geneially end n some respects 
given an example to westi>m nations they will go a step 
fiirthir and show that it is possible to combine industrial 
development with thi welfare of all cl isves of the com 
mun ty 

7 he thiif lessons which the British Science Guild has to 
learn fron Japan is thit if it is to be of my real infiuencft 
in the I fe f the Emp re the term in nrr must be used in 
Its bit ad wnsc as ncludmg ill knowledge required for 
individual and lolkctive life an I that all effoils must be 
gui I d bv a cons cis 11 ss of the re il 11 ns of national life 

Glasgow Dete ilcr ( Heshv Dvi# 

The Heating Effect of the 7 Rays from Radium 

In I lecent ct mmi n c it on t the Phystkahiche 7 it 
r hnft (No 18 Sipt nler) Pcschen has desiribtd sime 
experiiii nts whi li mill tc that the 7 ravs from radium 
suppiv I I rge jioport n of the tot il heil emission It 
IS known th t th heatmj, effect of radium when surrounded 
by an envel jie of sulT lent thickness to ibscrb both the 
a and fl ravs is ni )ut 1 gram caloiies per hour per grim 
Pis h n he wever foun I that if the ra 1 1 11 was suiiounded 
bv i sufficient imount of lead ti abstrb ompletely the 
7 lajs (he heating elle t was in ceased a ati limes This 
large healing effett of the 7 ravs was sj unispected and 
of such great importan e in conn tion with the nature 
of these rays that we lecided ti verify this result by an 
independent method In Paschen s expin-iments the heat 
ing effect was determ n d in a spec inl Bunsen icc calori¬ 
meter in the central tube of which the radium surrounded 
by a lead cylinder about 4 cm in diameter was placed 
In order to correct for the natural melting of the Ico 
mantle a differential method was employed In our ex¬ 
periments we decide 1 to use a differential air calorimeter 
similar to the one described in our previous work on the 
heating effect of radium and its emanation {Phil Mag 
February) In each flask at the differential dir calorimeter 
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there wak placed a narrow glas< tube ctoged at the lower 
«nd and extending to about the centre of the flabk The 
radium bromide weighing x) 7 milligrami w<u enctored 
in ■) imail metai capauie supported by a thread and war 
inserlid alternateir in ihe glasr tubes I he flaakr 
uriginaiiv at atnioephcni. pressure were innmersed m u 
^aler lath Kept in r lonstut temperature room and were 
(.enneitid by a xjiene tubi which served as a manometer 
Ihe heiting tffnt wta it insured b\ the mnsement of the 
xtitne coiumn (isrrsrd b\ i telesiope with mummitet 
ese pieie and the si ite wis alibr ited b) « snail heating 
coil of appruMni'itelt the stmi dimensions as the radium 
li^o sots if isperimrnts weie 1 irned out in one of tihi 1 
rthe ends if the gl iss lules weie nsirtid in lend cylinders 
S tm in diameter ind t im high ind in the other with 
aliiminiu II cilinders <f cxiitlt the s ime dimensions 
Ihe leid incelipe absorbed m le thin hrlf the y ravs 
while tilt rlunnun il s rl d nl\ i few p«r tint Ih 
re id nTs were fiunil to in ciri ste id\ and consistent but 
ni ippriintle dilTerence in ht iting effect could be detectcl 
in the two rspeiiments \s c ih I the heiting coil wrs 
empliMil in both experiments ti calibrate the riadings the 
means if which ngned to iboiil 1 per tent 
Atccid ng ti Pisihin s results thi heating with the kid 
iclindirs should h ivi been it le 1st so P<r cent greeter 
thin w th the iluminu m iclinders In our experimenis 
wt 11 uid m t h i\e f iiled to di feet 1 d ffen me of s per cent 
\\f irn lude fr m this that the y ri>s do not supply mo 
than I s 11 ill |>crrintage if th« 1 lal heating effect of 
nd uni r RtnHFRFOBD 
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Generally Mr Kearton conveys hit infornutton In 
himple language but he it very prone to tpeak of a 
bird picking up food between its two tnandtblet when 
It would be “ shorter aimpler and better understood ” 
(to quote from a well known Bar stoty) if he said beak 
Appnrentlj old fables connected with animals die hard, 
for according to the author many young people at the 
present dat believe fhit a wren is a female robin, and 
that mile robins Wise their red bretsts in summer 
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Singularitiet of Curvet 

Ini' I Tipiund sngulirities f algebraic curses effer a 
wide held f r discussion but the naming of the simple 
sin rul irities his not set been pliird on an entirety »atis 
ft ten foiling Ihe latter cons st rf (i) point ungulari 
ties whiih IIe ncdes and 1 usps (1) line singularities which 
I prefer to 1 ill liitongents end inflections Mr Basset calls 
iheni double ind stitionuy tangents but if this is done 
ksmmetrs recfuires that the point singularities should be 
i ailed double points and stationary points and this is not 
admissible because the phrase double points (as now used) 
includes cusps is well is nodes If a curse has a double 
point Mr Kisset calls it aul lomc (self-sutting) but this 
term is in orrecl when all the double points in the cuive 
are lusps (as in the cardioid) for the curve does not then 
cut Itself If It IS reolls desirabk to hose a means of dis 
tinguishing lurves that hise nodi* or cusps from those 
that have none they miiv perhaps best be described re 
speiliseli s lurves with or svithnut point singularities 

Opcemlci a i B "s 


I cnuisj MIS BIKD-BOOh' 

''PHr success which attended his last childnn s bird 
A book h IS induced Mr Ke irton to c lUr once more 
for Ihi w ints of young piopk inkrtslid in Ihc inimal 
lift iround thtin ind tht nsult is the present chirm 
ing little\c lume illustritrd is usual b\ reproductions 
from photognphs taken direct from ntturc b\ thi 
luthor ind his brother In the guise of 1 nirrative 
told h\ ( nek Robin to his offspring the author has 
ceintrivcd to lonvty in his own inimit ible manner i 
list store of informition tonceming bird-life inter 
spcrsid with observttions relating to other animals 
Although IS tlreadx s iid intended primantv for 
juvenile reiders the volume contains 1 tcrfain 
iniount of information which may be new to some ot 
ihtir senioM, mending those to whom nctural history 
IS not in tinkflemn study I nr instinic until wc 
learnt it from Mr Ke irton s pictures we ourselves 
were ignorant of the m irked tnd < esilv recognised 
■difference between the foot-prints of a nbbit meTthose 
of a hare despite the number of times thev have come 
unde r our notice in the snow 
1 lh« Advsntur* ^ eTock Robin and his Mim By R Ktadan 
Pp xn-(-*40 illualrMcd (Landoa CusdlondCo Lid ipigyPnctdf 
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these and other old wives legends Mr Kearton does 
his best to re pi lee by aecurite uid interesting iccounts 
of the mysteries of bird life 
The best (if there iin be i best where all is so 
interesting) of the five chapters are the two on nest¬ 
ing ind the e 1 imour e>f chicks both being illustr ited 
by a numbe r of phr tngr iphs of ni sts and young birds 
Very graphic illy does the lulhor bring out the remark¬ 
able differ! nee in development at the date of hatching 
between a young spirrow for instince and that of 
a wixidroek ind he also shows how much this differ- 
»net d< pends on h ibit i young skylark showing a 
somewhat intermediate stage Very stnking are the 
two photographs here reprexlueed the one showing 
voung dunlins skulking tmid their n itivc covert anil 



Fic. •—Thk ume biid« in unnktirnl lurroandinai Prjoi Knartoaa 
Lock Rnbin (Caunll uid Co ) 


the other the same birds removed to an uncongenial 
environment 

‘ Nature-teaching " could not be conveyed in a better 
manner or in one less free from affectation and 
faddism and wc trust that the “Kearton annual” 
will enjoy the extensive patronage that it certainly 
merits imong those on the Ic^-out for suitable 
Christmas presents for their young fnenels 
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THE PRESENT CONDITION OF THE SEA¬ 
FISHING INDUSTRY.' 

“ 'T'HE mcthodt employed in the capture and trans- 
port of fish, the ffreat combinations of capital, 
the trade organisations, the disputes between the trade 
and the railway companies, local upheavals, like those 
of Newlyn and Grimsby, which temporarily paralysed 
the industry, the efforts of science to unveil the secrets 
of the sea, and of Parliament first to encourage such 
investigation and then to act upon its results; these 
have in turn been briefly dealt with. I^aistly, we 
visited most of the important fishing ports.” .Such in 
the author’s words is an outline of the plan of this 
book 

Historically the work is of interest as belong the first 
popular and general atcount of the sea-nshmg in- 
dustry which has appeared since Holdsworth’s “ Deep- 
Sea Fishing,” an admirable treatise of similar scope 
published thirty years ago. A good idea of the rapid 
progress of the industry in the interval may be gather^ 
from a comparison of the two. _ Curiously enough, 
Holdsworth doubted the probability of 
any extentrfve adoption of either steam 
power or the otter trawl in relation to 
commercial fishing. Contrary to this 
forecast these very two factors, together 
with ice and railway facilities, have 
effected nothing short of a revolution in 
the industry, it is possible that the next 
decade or so may also have surprises in 
store as the result of trade enterprise on 
the one hand and scientific investigation 
on the other. 

Mr. Aflato wisely refrains from pro- 
nouncing any strong opinions as to future 
developments. 

.\fter a short sketch at “ I.ife in the 
Sea,” in which the chief of the facts 
known about the life-histones of the 
i-dlble fishes are mentioned, the author 
proceeds to describe the various processes 
involved in the rapture and distribution 
of fish. These subjects receive adequate 
if not exhaustive treatment, and are made 
as interesting ns possible by Mt Aflulo’s 
well-known popular style of writing 
Then follow two important chapters on 
legislation and scientific investigation. 

The final section consists of interesting 
notes on the different kinds of fishing practised at each 
important station along the coast, the condition of the 
harbours (usually defective), railway facilities, local 
modifications of the share system of wage-phyment, 
and the general prosperity, or otherwise, of the port in 
question. The contrasts in some cases are very 
striking, as, for example, between the mushroom-like 
development of steam-trawling in the hands of syndi¬ 
cates, as at Grimsby, and the moderate but steady 
proj^rity associated with private enterprise at a 
nrpical smack-trawling port like Brixham. The 
former may be safely described as the busiest and least 
picturesque port in the kingdom, while Brixham, 
which three-quarters of a century ago supplied the 
pioneers of the North Sea fishery, and still breeds a 
notably hardy and resourceful type of man, remains 
attractive in the old-fashioned way. 

In dealing with such controversial matters as legis¬ 
lation and scientific investigation, Mr. Aflalo repre¬ 
sents the two sides of a question with some skill, and, 

>'‘Tlwa«4d>IaeIsdMtnrorEiicIw<ludW«l«. A Posnlsr Aonnnt 

ofibtSMrSiwiMMNirUiiiisPnls^^ ^r.O.A<l«la, 

r ll.a&, r.Z.S. Whh ■ wp sad imm*n»i by 

sadotim Ppw x« + 386. (Londoa: ^waidSunlard, ipo#.! 
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absolutely committing himself to neither, has a good 
word to say for both. Nevertheless, this attempt to 
steer a sort of middle course among the different 
opinions leads to no very definite results. 'ITie latest 
Sea-Fisherifs Bill he appears to regard as a mcasito 
which might do some g(M, and cannot, in view of its 
elastic and unbinding ih.iractrr, do much harm,-if 
has, in fact, its good points, lntern.ition.il scientific 
investigation is strongly udvocatixl, “ although 
effectual investig.ition of the vast bed of the North Se.i 
IS out of the qutstion,” and “however faults the 
Christiania programme may be when analysed on .1 
purelv economic basi. " 

The continued participation of Britain m the inter- 
nation.tl investig.ilions is recommended for the fol¬ 
lowing re.isons As n piece of siientific work on an 
elaborate scale, the North S<-ii scheme is not unworthv 
of a century which «>pcncd with the discovery of 
radium and the »i-invs .As .1 measure of high |H)litics 
it is .U least equal to the Vnglo-Krench .Agreement 
of which so much more has been heard.” 

.Apart from purelv diploin.itic loiisider.itioiis, such 



as the above, the n.il-fish jirobleni, which is understood 
to be receiving spcci.il attention at the hands of the 
international experts, is surely very largely an inter¬ 
national one, if only on account of the well-ascertained 
fact that by far the most important nurseries of the 
plaice are on the Continental side. One awaits with 
interest the full details of these researches, esjiecially 
of certain experiments on (he marking of plaice, as a 
result of which it has been stated (in a short report 
recently issued by the louncil of the Marine i;(k4o|;icaI 
Association) th.it the species performs sen^naj migra¬ 
tions of considerable extent and definite direction, and 
further that ao per itnt. of the F.nglish marked plaice 
have been recovered and returned by the fishermen 
within a year. The latter result indicates an intensity 
of fishing such as may conceivably affect the supply of 
this fish. Still more interesting economic possibilhiejs 
—standing, perhaps, in relation to the last as the anti¬ 
dote to the evil -are suggested by some reports rexwrttly 
circulated in the newspapers. These speak of the 
phenomenal growth of small plaice liberated on the 
Dogger Bank, to which they had been transplanted 
from certain crowded inshore “nurseries.” Investi¬ 
gations such as these bear directly on questions of 
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supply, and are evidently inspired by a determination 
to jnve somedung like concrete value for public money 

While awaiting the verdicts of science and the 
deliberations of lemslators it is useful to have to hand 
a work such as thu which gives a concise statement 
and accurate picture of the present condition of the 
great sea-fishmg industry 

The book is abundantly supplied with interesting 
photographs There is also a sea fisheries map in 
which however is one glaring defect From this 
map It would appear that Yarmouth md I owestoft 
are given over entirely to the drift net fishing and 
that neither of these pmres hss any connection by rail 
with the metropolis This is inconsistent with what 
IS stated in the text and is opposed to common 
knowledge 


THE ELEVENTH EROS CIRCULARS 
'T* HE appearance of this volume brings us definitely 
face to face with a new situation in the derivation 
of accurate positions of the heavenly bodies from photo 
graphs It will be remembered that in the wmter of 
1900-1 the recently discovered small planet Eros made 
a very near approach to the earth ind a large number 
of photograph were taken with the view ot determin¬ 
ing the distance of the planet from a knowledge of 
which thit of the sun and the dimensions of the solar 
system generally could be inferred with (it was hoped) 
considerably improved accuracy The measurement of 
the plates involves enormous Hbour and has only been 
partially accomplished in the intervening four years 
and the discussion of the measures has necessarily pro 
ceeded even more slowly But the present publication 
of more than 400 quarto pnges represents a notable 
addition to the tabular statement of measures and 
contains an important contribution to the discussion 
It appears that the plates taken at different observ 
atones are liable to disagreement in a serious manner 
Putting aside the planet itself for a moment when the 
positions of the stars found from plates taken at the 
Algiers Observatory are compared with those found 
from plates taken at Pans there is a difference vary 
ing with the bnghtness of the individual stars Such 
■a ufferenoe is not altogether new in astronomy it was 
pointed out by Sir David Gill a dozen years ago or 
more that eye observations of stellar positions made 
by different observers were likely to differ system 
atically in this manner but this was attnbuted t 
human defects in the observer and it was hoped thi 
photography would free us from the cmibarrissment 
So It probably will when rightly used but we have 
apparently not yet completely reahsed the necessary 
precautions The instruments for taking the photo¬ 
graphs at Algiers and at Pans are as precisely similar 
as the constructor could m-ike them they were used 
in the same way, the plates were meisured similarly 
and with careful attention to certain known sources 
of error and yet the resulting star places show the 
following differences in seconds of arc in the mean of 
j groups of 87 stars each — 

8 8 -oa; 

9 4 -04s 

*04 0 S7 

II a -073 

II 6 -0S3 

There u a range of more than half a second ind 
we want to measure the hundredth of a second I This 
IS probably an excephonal case, but what may occur 
once may occur again and m view of this fact it is 
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not too much to say that a very serious addition hu 
been made to the labour of determining the quantity 
sought—the solar parallax—by this revelation 

It IS disappointing to find no satisfactory sugge^ 
tion of the cause of error m the paper which gives an 
account of it A sugration is indeed made viz that 
in measuring a plate the presence of an adjacent image 
(for the exposure is repeated on the same plate so as 
to show all the images more than once) may disturb 
the eye of the measurer All our experience hithertd 
IS against such a possibility It seems more likely to 
the writer that the ciuse fiiay be sought in the object 
glass of the photogr-iphic telescope and to be more 
precise in an error of centreing of the crown lens re 
Ltively to the flint Such in error is well known to 
opticians and is easily detected in a visual telescope 
by the fringe of colour on one side of a star image 
when slightly out of focus But the images formed 
by a photographic telescope are not examined by the 
eye in the regul ir course of work and such an error 
might therefore escape detection until revealed by such 
a comparison of meisures is is given above The 
stray light on one s de of the image would not be 
strong enough to iflect the sensitive film in the case 
of faint sUrs but for a bright star it would spread the 
image in that direct on md so introduce a spurious 
displacement of the centre If this explanation be 
correct the error can be both detected and ehminated 
by turning the object glass through 180° (with most 
forms of telescipe mounting it is only necessary to 
turn the telescope to the t ther side of the pier) and this 
can easily be done Indeed it ought to hive been done 
before now under the admirable maxim for physical 
work reverse everything that can be reversed but 
so far IS IS known to the writer the point has hitherto 
escaped notice 

If on examination this cxplanition will not fit the 
facts some other must be found A few additional 
details in the vtlumc before us would have mide it 
possible to test this hypothesis if for instance it had 
been specified which pUtes were taken on one side of 
the pier and which on the other a comparison of the 
two sets would have given very definite information 
Mr Hinks has already given cogent reasons (see 
Ohttrvatory for September 10)3) Tor regrettmg the 
lack of information is to the laentity of the individual 
plates and we have now to add this further reason 
For the systematic difference desenbed is not confined 
to Algiers Pins If we turn to the paper following 
that In which M Trdpied gives the figures above 
quoted and arrant the differences found at the Good 
sell Observatory (Carleton College Minnesota) accord¬ 
ing to stellar mignitude we find a well marked effect 
in R A and a smaller one m dec and probably other 
cases when duly examined will give similar results 
though It does not seem to have occurred to astro¬ 
nomers generally to make a properly searching inquiry 
For mstance at the end of the volume M Loewy 
tabulates a senes of differences between two lists of 
stir places prepared with great care by himself and 
by Prof 1 umcr of the Lick Observatory and he com¬ 
ments with satisfachon on the close accordance of the 
two lists But a very slight examination suflfees to 
show that the differences are affected with magni¬ 
tude equation though in this instance the effect may 
be due to the visual observations 

In fact while duly admiring the energy and dili¬ 
gence with which this vast mass of matenal has been 
collected and published a result due in great part to 
the powers of organisation of M Loewy the auector 
of the Paris Observatory, we may well feel some doubts 
whether it will turn out to be as he hopes a ‘ collec¬ 
tion of homogeneout matenal susceptible of bemg 
immediately used without the necessity of undertaking 
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M in tibe past, long and tedious prelumnary inveati- 
Spations’* (p 3) Homogeneitv for such a purpose 
cannot be aecum by mere smuianty in publication of 
results, indeed, this veiy process tends to cover up 
vital differences of detail, and it is to be feared that 
untofs these can be unearthed again, the work will 
suffer in accuracy 

There is an appendix at the end of the volume pro¬ 
fessing to give a bibliographv of the already large 
hterature on the Eros campaign but containing no 
r^erence to the Monthly NoMes or Other English 
walk Is not this rather i strange oversight’ 

H H Turner 


NOTES 

BRmsn science has been honoured by the award of the 
Nobel prise for physics to Lord Rayleigh and the prize for 
chemistry to Sir William Ramsay K C B F R S Prof 
Pavloff of the Military Academy of Medicine at St Peters 
burg has been awaked the prize for physiology The 
distribution of the prizes took place at Stockholm on 
December 10 in the presence of King Osiar and the Royal 
Family foreign ministers and members of the Cabinet and 
many leading representatives of science art and literature 
After speeches had been delivered by the vice president and 
other representatives of the Nobel committee and of the 
Academies of Science Medicine and I iterature King 
Oscar personally presented Lord Rayleigh Sir William 
Ramsay and Prof Pavloff with their prizes together with 
diplomas and gold medals The sum of money nttubing 
to each prize amounts to about 7815! The distribution of 
the prizes was followed by a banquet at which the Crown 
Prince presided and among the company were Prime and 
Princess Charles Lord and Lady Rayleigh Sir William 
and Lady Ramsay and M and Mme Pavloff Count 
Momer proposed the health of Prof Pavloff Prof 
Petterson that of Sir William Ramsay and Prof Hassel 
berg that of Lord Rayleigh On Monday Sir Will am 
Ramsay delivered a lecture on argon and helium at the 
Academy of Sciences and King Oscar gave a dinner party 
to the prize winners On Tuesday I ord Rayleigh delivered 
a lecture at the academy on the density of gases Both 
lectures were highly appreciated and greatly applauded 
It IS announced that Lord Rayleigh proposes to present to 
Cambridge University the value of the Nobel prize for 
physics awarded to him 

Sir Norman Locktbr K C B F R S has been elected 
a correqiODding member of the Imperial Academy of 
Sciences at St Petersburg 

Thi Lavoisier gold medal which has been awarded by 
the French Academy of Sciences to Sir James Dewar 
F R S for his researches on the liquefaction of gases was 
founded in 1900 to be given svithout distinction of nation 
ality at such times as the French Academy should elect 
in recognition of eminent services rendered to chemistry by 
ocientiffc men The present is the first occasion on which 
the medal has been awarded to a British man of saence 

Trr Wisllcenus memorial lecture sviU be delivered before 
the Chemical Society by Prof W H Perkin F R S on 
Wednesday, January 35 at 8 30 p m 

Mr a Silva Wuitr formerly secretory to the Royal 
Scottish Geographical Society and editor of the SeotUth 
Gtogrmpkteal Magaam* hat been appointed assistant 
oecretory of the Bntish Association and has already token 
up the duties of the post ' 
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Poor Botcs of Liverpool University has proposed to 
the Liverpool Chamber of Commerce a scheme for the 
establishment of a commercial museum and bureau of 
scientific information 1 be object is to correlate the various 
a lentiflc forces in the city in order to ut 1 se them for com 
mercial advantage The scheme has been referred to a 
committee of the Chtmber of CommecLe 

On the invitation of the director Dr J J Dobbie F R S 
and Mrs Dobbie a large and representative gather ng 
assembled in the Royal Scottish Museum Edinburgh on 
Monday evening December is to celebrate the jubil e of 
the museum The museum embraces three departments— 
natural history art ind ethnography and technology under 
the r respective keepers Dr Traqua r F R S Mr D J 
V illame and Dr Mex Galt In the natur il h story de 
partment the collection of foss I fsh s one of the most 
important in the world Other special features of this 
department are the hall of British zoology and the zoo 
logical type colle tion the aim of the latter being to illus 
trite the bearing tf lomparat ve inatomy on th» classifi 
cation of the an mal kingdon The ethnographical collec 
tion IS one of the most extens ve of its kind and contains 
mans specimens brought home by eaplorers of the end of 
the eghteenth ind early part of the nineteenth centuries 
Ihe t ihnolog cal department contains a large and fine 
collect on of mach ne and engineering models most of 
them made in the nuseum workshops together with 
lining and metilUigcal specimens nnd models There is 
ilso a large collect on of economic botany attached to this 
department The collections of H M Geological Survey 
of Scotland ire housed in the museum and with these is 
assoc ated the Heddle Dudgeon collection of Scottish 
minerals which has been described as the finest collection 
of th< minerals of any one lountry in existence The 
museum is supported by a Parliamentary grant and is 
under the Scotch Educat on Department which was repre 
sented at the conversaz one by Sir Henry Craik K C B 
and Mr Macdonald ass ktant secretary 

A HEXnxG was held in the geological lecture theatre of 
the Owens College Minchester on Dtcrmber 8 at which 
It was resolved to cstabi sh a Man hester Universitv Geo 
logists Association Ihe object of the association is to 
afford a centre of social reunion for the discussion of geo 
1 gital subjects Prof Boyd Dawkins was elected presi 
dent Mr B Hobson and Mr Winstnnley vice presidents 
Mr ^ J Hall secretary ind Mr O B Leigh treasurer 

A SHORT time ago Dr Doyen claimed to have dis overed 
the microbe of cancer and to have prepared with it a 
curative serum for the disease A committee was appointed 
to investigate Dr Doyen s Uaims (see Nature Oct ber ay 
p fi-ji) and according to the d Illy Press 1 as now reported 
favourably on them Tl e Standard i lorrespondent tele 
graphs however (Dete nbet 14) that the comn ittee has not 
}et armed at any conclus on 

On the recent retirement of Sir Mfilliam Maegregor from 
the Governorship of I agos the I iverpool School of Tropical 
Medicme decided to mark its apprec ation of his valu 
able services to the cause of health and sanitation by raising 
a fund to which Sir Alfred Jones contributed 500! and 
Mr John Holt loof It has been decided to expend this 
fund on two medical expeditions to the west coast of Africa 
I one in charge of Prof Boyce who with Dr A Evans 
and Dr H H Clarke kijjed from the Mersey on Wednes 
I day the other under Colonel Giles These expeditions will 
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<itudy thf varlout health problems presented by the distrlcta 
they visit, the dlAribution of bitinc Inserts, and related 
matters 


Indian rhinoceros to the museum, which has been set up, 
and is exhibited. The “ Zoo ’’ specimen will therefort mt 
find a home in the national collection. 


A DBUONSTasTioN of the Pollak-Virag high-speed writing 
telegraph was given on Drcember 0 «t the Carlton Hotel 
in the presence of the ^ustro-Hungurlan Ambassador The 
PoIlak-Virag high-speed telegraphic system was described 
upwards of three years ago m a detailed artlile published 
in Naturx for May a, i<)oi, and readers may be referred 
to that account for partiiiilars of the instruments used. 
Very high speeds—reaching 100,000 words an hour—were 
reported ns having been attained in America In 1901 by 
this system, using several perforating machines to prepare 
the message being sent, but it now appeara that these 
estimates were too high The postal authorities in Hungary 
in recent esperiments carried out between Budapest and 
I’oasony, a distance of some iiK kilometres, with two copper 
telephone wires of 3 mm. diameter, secured the trans¬ 
mission of 45,<xio words an hour In another series of ex¬ 
periments, conducted between Berlin and Kunigsberg, a 
maximum transmission of ^o.cxxi words an hour was 
attained over a distance of 710 kilometres with wires 
4 S mm In diameter. It is stated that our Post Office 
department is about to carry out some trials of the Pollak- 
Virag system 

fur performaniea of an intelligent horse—( lever 
Hans ” at Berlin two or three months ago attracted much 
attention. In a letter which appeared in Nar'RL of 
October ao (veil Ixx p 6oj) the Rev J htcehan pointed 
out that the performances of the horse were much the same 
as those of the hoise “.Mahomet” shown at the Royal 
.\quarlum twelve or thirteen years ago, and depended 
‘entirely upon the animal's observation of movements of the 
tiulner or the tones of his voice Much the same opinion 
has been reached by a commission of psychological experts, 
headed by Prof Stumpf, of Berlin I'niversity, that has sub¬ 
jected " Clever Hans" to a scienllflc examination The 
cxinctusioii arrived at is that the horse is not capable of 
independent thought Accurding to the Berlin correspon¬ 
dent of the Pally L bromclc, Prof Stumpf found that this 
horse Is gifted with remarkable powers of observation, 
which four years of patient and skilful treatment have de¬ 
veloped Mhen asked a question “ Hans” knows he has 
to beat with his hoof in reply, but he does not know when 
to cease beating until he detects some movement on the 
part of the person questioning him. The commission ex¬ 
presses the opinion that, so far as Herr von Osten, the 
owner, is concerned, these movemenis are given involun¬ 
tarily, and are sometimes of so imperceptible a nature as to 
be undetected, save by highly trained human observers. 
There has been no trickerv, says Prof. Stumpf, but, on the 
other hand, there have been no reasoning powers on the 
horse’s part. The whole sewret is in vron Osten's skill, 
patience, and judicious reward, and, on “Hans's” part, 
in keen powers of observation 
Visitors to the Zoological Gardens in the Regent’s Park 
will miss the old Indian rhinocteros " Jim," which had 
been a denixen of the menagerie since July 35, 1864, on, 
which date it was presented to the society by the late Mr., 
A. (irote. It died on December 7, after having been out' 
of health for many months. Such a tong sojourn in 
captivity in this ccnintry is probably unparalleled for 
an animal of this kind. As a statement has appeared 
In the Press that the skin might perhaps be mounted in 
the British (Natural History) Museum, it may be well to 
state that His Highness the Maharaja of Kuch-Behar 
recently pre s ented the skin of slSvild specimen of the great 
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Tub December number of the Century ftagatint contain* 
a most interesting account, by Mr. G. H. Grosvenor, of 
the new method of purifying water—both in small quanti¬ 
ties and when stored in large reservoirs—bv mean* of blue 
vitriol (copper-sulphate). It has long been known that 
copper IS fatal to bacteria, but the fear has hitherto been 
that the amount required to^ effect the destruction of such 
organisms would likewise be injurious to man Dr <•. T. 
Moore has, however, announced in an American official 
publication that he can employ copper in such a diluted 
form as to be quite harmless to the higher form* of animal, 
and yet sufficiently potent to destroy the germs of cholera 
and typhoid, as well us mosquito larva, in a few hour*. 
The method of introducing the copper-salt into the water 
ib fully explained in the article. It may be added that 
the treatment is stated to be equally efficacious and 
safe for sterilising milk. As an Illustration of the effect* 
of copper in destroying bacteria, it is mentimed that such 
organisms are never found on copper coins, although 
abundant on those of silver, and it is mentioned that 
artisans in coppei^works are immune to bacterial diseases. 
Whether we have been wive in abolishing the old-fashioned 
copper tea-kettle is one of the questions rai'-td by the new 
operations. 

Tub discovery of the existence of an anterior rudimentjiy 
pair of gills in the Continental fresh-water crayfish Utfleu* 
fiuvtatiUs. which is not present in the common A pallipes 
of the Thames, was described bv Prof Lankester in 
NAiURfc of J.inuary it (vol Ixix p. 270)' "torded it» 

the Novembe-r issue of the Quarterly Journal of l/icfci- 
^eopual Sfunre bv Miss M Moseley, who appears Iq have 
inherited her father’s love for biological studies Tht» 
other four papers in the same number are of a 
very technical nature, the longest and perhaps the 
most important being a detailed account by Mr J NV. 
Jenklnson of the matuiation and fertilisation of the egg 
of the axolotl (Amb/vifomo Ugrmum), More genei nl interest 
attaches, however, to the article by Prof L. Rogers on the 
development of (logellated organisms or try pancisomes from 
the protozoic parasites found in the spleen in cases of 
cachexial fevers and certain other diseases Of the two 
remaining articles, the one by Dr J. Rennie discusses the 
so-called epithelial islets in the pancreas of bony fishes, while 
the second, by Dr H G. Powler. is devoted to the descrip¬ 
tion of the anatomy of a radiolarian of the genus Gazeletta, 

In an article entitled “ A Flamingo City,” which appears 
in the December number of the Century Magatlnr, Mr. 
F. M. Chapman, of the American Museum of Natural 
History, gives a graphic and well illustrated account of one 
of the great breeding-places of the American flamingo in 
the Bahamas. Although previous observers, both in those 
islands and in Europe, have published description* of 
flamingo colonies, and have refuted the old error that the 
birds sat straddle-wis# on their nests, the author claim* to 
be the first to have seen nestling flamingoes in their native 
haunts, and likewise to have brought the camera to bear 
on one of the breeding-places of these birds. Flamlngoed', 
as Mr. Chapman remarks, are more brightly coloured than 
any other large bird, and their gregarious habits and the 
open nature of their resort* are admirably suited to bring 
their gorgeous hue* Into prominence. Th* visit tp ihp 
nesting-ground* was made at the latter end of May, when 
both egg* and young bird* were to be found In the nests. 
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At fint the bird»—eetimated at aooo in number—rose in 
a flock and feari were entertained that they would per 
manenlty foraake their neata but after a time—deapite the 
erection of a blind ’ for the camera—thev returned in a 
body 1 he eight of eurh an army of large birds both in 
flight and when marching is described ns magnificent and 
imposing if not indeed ippalling The young remain 
in the nest for about three days and for the first three weeks 
after leaving it feed like ordinary birds By that time 
however the besk his attained its chiracteristu flexure 
ind the young birds then se irch for their food with the 
lower mandible upwards Mollusis of the genus Ceritliium 
form almost the sole food of the Barbados species It is 
sincerely to be hoped that i mocement to prevent these 

rookeries from being raided by the plumage hunter will 
be attended with success 

Is vol iv of the BuUeUn of the Imper al Botsnic Girden 
at St Petersburg Mr J P ilibin describes the plankton 
which he collected in Barents Sea and also gives a histoiical 
r^sumi of other collections made in the Arctic Ocean In 
a series of letters Mr Boris 1 edtschenko communicates Ihe 
botanical observations made during a journey through the 
Sir Dana region of lurkestan 

Is a pimphlet entitled Notes on the Commercial limbers 
of New South Wiles Mr I II Maiden describes the 
principal woods their charicters and uses The inform 
alion IS primarily suited to pricl cal men who supply or 
use timber in the cclony The majonty of the timbers ire 
hard woods and different species of Pucalyptus give iron 
barks stringy bacKs virielies of b x mahogint and gum 
The timbers recommended in lieu of pine are white beech 
Gmriina I mhhardtu a genus of the order \ erben ice-e and 
red cedir CeJnla auslralu ind rosewood Dyuxylon 
ImerUanum both included in Ihe Meliacex 

1 III est iblishment of biologic forms ’ of species of 
I rysiphaccT tncl L redinex is Itsed upon the restricted 
powers of infec tion of the spores upon tilled species of the 
host plsnt But the immunity of i species of the host plant 
IS not absolute beciuse as pointed out by Mr 1 S Salmon 
in No y <f vol ii of the Innaf s \tycol *1,1 another host 
plant miy ajt ay 4 bridging species Thus the form of 
Erytipht gramtnu which grows on Bromuf racemosus will 
infect Brotiuu herdcaceus but will not infect Bromus com 
mutatitt dthough the spores found on Bromus hordeaceut 
will infect Bromtii commutatus If spores from Bromus 
racemosus are sown on Bromus fiordiaceus then the spores 
produeed on Bromus hordraceus ns a result of that sowing 
afe fdund to be capable of infecting Bromus commutatus 

Ti« tfailjr s/eather report issued by the Meteorological 
Office on Tuesday, December 6 showed that on the morning 
of thnt day the winds and sea in the Channel were still 
very heavy nnci, further that a rapid fall of the barometer 
It Scillyt pointed to the approach of a fresh disturbance 
Ihts stoi^ developed very rapidly and by ah pm a deep 
disturbance lo^ over Dorsetshire and another to the north 
of the Hetder These disturbances were accompanied by 
very heavy rainfall amounting in twenty-four hours to 
» 35 inches at Cpxhaven 1 35 inch at St Aubins (Jersey) 
and o 94 mch in I ondon while severe thunderstorms 
occurred generally in Devon and Cornwall Much 
damage to property u reported from various districts and 
in parts of Dwoetshire a veritable tornado occurred rain 
end haB4e)l m torrents accompanied by heavy thunder and 
hghtalnjg At Beomtnstcr roofs and trees suffered severely 
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the path of the storm was well dehned ind is is usually 
the else in these local whirlwinds was limited to 1 very 
small area Ihe region of heaw rainfill over the country 
generally was sli irply defined on ts northern side at 
Nottinghim ind Spurn Head no nin \ is reported to the 
Meteorologic il Oft e on the morning of December - 

\ VOLIMP of monthly wind charts for the South \tlintic 
Ocean prepared by Ih mar ne brinch of the M leorologicil 
Oftiie has just be n published bv the Hydrogrijl c Dcpirl 
ment of the Admii ilty Ihe rcg on covered 1 \t Is from 
the eejuator south y ird 11 the I sth pxr-illel ind fi 1 the 
joth meridiin of eist 1 ngitude to the c)olh of west Ic ngi 
tude so that a port on if the Picific is included Nc irly 
a million sets cf Is ry-itions extending oyer 1 period of 
forty hve yenrs hay been usLp Ihe winds h ivi been dis 

cussed in areas of of lilitude by 4“ of Ic ngitude and 

the results are exhibilt I by meins of r ses showing the 
relative frecjucnci and strength at the sixteen iven points 
cf the compiss The distribution of m» in atmospherit 
pressure is shown bv means of isobinc linis and the mean 
nr temperature I y sotherms while along the \frii an and 
Atierican coisfs irt numerous notes beiring upon the 
haracteristic climate features of the v in us mcnllis A 
strik iig feature on eyerv chart is the arei rf high biro 
metric pressuie coyering the whole of the irea between 

Africa ind th eist coist of America Us centi il spare 

being usuilly n le cn the western side cf the ci in as is 
the CIS* with the inlieyclone of the Nc rib Atlantic The 
wind circulaton cf He South Athntic is issocisled with its 
dommiting high piessuro system On Ihe nstern ind 
northern porticos of the otein the south etst tride is yery 
const ml IS never ml riupted by storms ncr att 1 ns the force 
of a gale On the western side the w nds 11 me r v in ible 
but giles are very r r Iv experienced ncrlhwiid cl Ihe Sjlh 
piiallel I xcepl ne ir the land f gs sell m oyc 11 north 
ward of the 30th pirallel -md the s ulh western put f Ihe 
ocean is the only region where ice is ordinirilv met with 
Stitistiis of the lainfill at 1 numbei cf places within the 
iren of lie cli irts shew that the mnu il mount rmges 
fi 111 031 inch at W Ifsch Hay and i <14 n hes t Serena 
(( qui iiIk) to ciy 41 in hes at Pern imbu ind ic ( 3 inches 
at \ ildivi 1 it m \ bo recall d that I the t imbridge meet 
mg of the Bril sh AssO lation Commmder llepwtrlh read 
a pipc-r on the results f the discussion of the observations 
for these charti 

In No 33 of the Pfiyiif a/mhe /lUtifiri/l Messrs Ustir 
and (.citel reply t Mi J R Ashworths re ent letter to 
Nature (vol Ixx p 454) suggesting that tt • hum m bre ilh 
may be considered is i source of the lonisaticn of 11 e atmo¬ 
sphere Their ii asun ments of the condu livity of air 
charged with ordinarv human breath shew th it such air 
IS not more condu ting than erdiniry 111 On the other 
hand the breath of 1 person who his been woiking con 
linually with radium pripnraton* has deeded ionising 
power and Ihe nature of the ionisation shows that it is 
due to the emanilicin f radium 

Nbariv all the phisiusts whe have been appro uhed 
hitherto by the fftiuc sctcnhpqui m the course of Us in- 
quiries ai to the exislen e of the n rays hive unequivocally 
stated their inabilitv to observe the effects which these rays 
are alleged to produce It is therefore particularlv inlerMt 
mg to note m the Knue for November 36 that IL 
D Arsonval has been able to reprodltpe these effects in ni4| 
mstahees and to show that they «re not due mwely to 
thermal causes M Maacart it staled jointly to have 
observed with him the same {dienomena M PcjjtKard, 
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although himwif unable to venfy the exietetice of the rodi- 
atione advereely critieieee Prof Wood’e objectioni M 
WeiM from hit failure to obierve the rays lunply condudee 
that he woe physically unfitted for such observations 

Paet xll of the Trantacitcns of the Royal Dublin Sodety 
consists of an investigation by Mr Richoid J Moss of the 
state in which helium exwts in pitchblende The total 
quantity of helium in a sample of pitchblende was o 107 c c 
per gram and of this 1 17 per cent was liberated by simply 
grinding the mineral in a vacuum The quantity of carbon 
dioxide separated by completely decomposing the mineral 
woe 4686 cc per gram of which only 00085 P**" 
was obtainable by grinding As a similar proportion of the 
total occluded carbon dioxid^ ran be separated from colcite 
in which the gas is undoubtedly present in minute cavities 
by simply pulvensing the crystals it 11 probable that the 
whole of the carbon dioxide of pitchblende and possibly 
the helium also are present similarly ocduded It is 
evident that the proportion of the gases liberated by roughly 
grinding must necessarily be only a small proportion of the 
total volume 

iHB Christmas number of Photography published by 
Messrs Iliffe and Sons Ltd (it net) is restricted to many 
kinds of work with the camera which can be accomplished 
indoors during the winter months It might be said 
further to deal with the lighter aide of photography as 
well as will be judged by reading the second portion of 
this number Part 1 by Mr C J Harrison deals with the 
working up of negatives and pr nts for the removal of 
mechanical and other defects from negatives The methods 
and dodges employed are as the author states the outcome 
of his own experience but nevertheless they are interest 
mg reading and may prove s rviceable to many photo 
graphcrs 1 he illustrations dc oinpanying the text and 
chosen to represent various stages of these methods are 
also well worth examination In port 11 Mr W I F 
Wastell discourses on bye paths of photography Here 
the reader is made acquainted with methods for producing 
what may be termed freak photographs Thus we 
have lUustrated examples of the so-called spirit photo 
graph distortions due to the object being too near to the 
camera two images of the same person in one picture com 
bination portraits silhouettes and many others of a similar 
character Ihe supplement to this number consists of 
designs covering sixteen pages of photographic mounts to 
serve as Chr stmas cards 

rna articles in the October number of the Johns Hopkins 
Hospital Ballsim (xv No 163) are mainly of medical 
Interest Dr Packard however writes an interestmg 
account of some famous quarks including Valentine Great 
rakes who claimed the healing touch for the King s evil 
in the seventeenth century no other than Robert Boyle 
testifying to his powers Joshua ( Spot ) Ward who dis 
cocered a cheap way of making oil of vitriol and John 
Sf John Long who devised a famous liniment which 
possessed not only Lurabve powers but also revealed hidden 
disease and from his practiie is said to have derived 13 oool 
a year 

Ma W B Cuvx has published a revised and enlarged 
edition of First Stage Buildmg Construction by Mr 
Rrysson Cunningham 

Mxssas Dawbarn and Ward Ltd have published In 
their Home Worker*s senes a booklet by Mr R H S 
Williams with the title How to Build a Bicycle ’ and 
one on How to BuiM a Petrol Motor by Mr J F Gill 
NO1A833. VOL 71] 


Thx separate parts (parts i>vi) of “ A Sdtqtd OaooMtfT, ' 
by Messrs H S Hall and F H Stevens which have been 
reviewed in these columns from time to doie have bean 
published together in one volume by Messrs Macmillan 
and Co Ltd at 4s 6d 

A rouRTH edition of Prof Olof Hammarsten s Text 
book of Physiological Chemistry has been pubhshed by 
Messrs Jbhn Wiley and Sons New York (London Messrs 
Chapman and Hall I td) This issue is an authorised 
translation by Prof John A Mandel from Ihe author s 
enlarged and revised fifth German edition 
Ihb 1904 issue of the ‘ Year book of the Scientific and 
J earned Societies of Great Britain and Ireland ’ has now 
been published by Messrs Charles Grifiln and Co Ltd 
This IS the twenty first annual issue of a useful list of 
organisations for the advancement of science literature 
and art and of work done year by year Comprehensive 
as the compilation is it is not quite complete for there 
appears to be no reference either to the Sociological Society 
or to the Geographical Association 
Srratunt —In the inscription of Fig 5 (p 135) of the 
article on Invar in last week s Natvrb a a km 
wire should read a 34 m wire 


OVR ASTRONOMICAL COLUMN 

Rblations bbtwxbn SotAR AMD Tbrrxstrui, Phbmourna 
—In a paper communicated to the Royal Society of Now 
South Wales Mr H I Jensen of Sydney University dis 
cusses the more recent data concerning sun spot frequencies 
and the occurrence of volcanic outbursts earthquakes and 
climatic variabons with the view of illustrating further 
the dependence of the terrestrial opon the solar phenomena 

In a previous paper communicated to the some society in 
June 190a be arrived at the conclusion that t^ maxima 
of volianic and seismic activity coincided in point of time 
with the sun spot minima but the discussion of the later 
data has led him to a confirmation of the views expressed 
by Sir Nottmn Lorkyer vir thst the maximum activity 
of the terrestrial takes place at both the minima and the 
maxima of the solar phenomena His observations show 
however that the act on at sun spot maxima is less marked 
than and of a different character to that whiidi takes place 
at the mimma 

The differential action of lunar attraction is also dis 
cussed and although the author concludes that this cause 
IS only one of secondary importance he shows that volcanic 
outbursts and earthquakes seem to occur most frequently 
at those times when the moon is in perigee 

In discussing the connection existing between solar and 
meteorological variations Mr Jensen refers to the worit 
performetfin this direction by Sir Norman and Dr L^yer 
and in general agrees with their results although he In 
clmes to the belief thit the epochs of sun qiot maxima are 
generally the epochs of excessive rainfall Further he 
strongly insists upon the necessity of attochmg more im 
portance to geographical position when considering the 
prevailing meteoroiogical conditions of any place TProc 
Roy Soc New Sou£ Wales vol xxxvui) 

Sun spot Spbctra - In No 4 vol xx of the Astro 
phyMical Journal Father Cortis brings together the results 
of all the sun mot spectra observations timde at the Stony 
hurst College Observatory during the period 1883-1901 

Using a Browning automatic spectroscope containing 
twelve bo® prisms the widened Imes In the region B-D of 
the solar spectrum were picked out and the intensity of 
their relative widening recorded on an arbitrary numerical 
scale The present catalogue results from 5486 individual 
observations of 349 lines and the results generally confirm 
the observations made at South Renaington as reewded by 
Sir Norman Lockyer In a paper (‘ On the Relation between 
the Spectra of Sun sppts and Sure *) recently oommuiucated 
to the Royal Society vis that vanadium am titauum an 
the elements chiefly affected in sun spot spectra 
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Fathar Cortia autaa that tha widaning of tome oxygen 
Itnaa in aun spot ipactra particularly in the a band aeami 
to be a real pbenomenon 

Ecupaa Obsxrvation8 —Vol iii of the Annalen of the 
Royal Univeraity Obaarvatory of Strattburg edited by Dr 
E Backer the director contains the resuTta of the helio 
mater obaervationa of the total aolar edipae of May aS 
1900 and of tha lunar eclipsea which took place on 
January aS iWS May 11 190a (partial edipae) and April 
II 1903 reapectively 

In the firat part Prof Kobold givea the resulta of a 
number of obaervationa made in order to determine the 
reduction dementa of the heliometer and then appl es them 
to the obaervational reaulta obtained dunng the tolar 
edipae of 1900 hinally be givea the correctiona to the 
pravioudy determined poaitione In part 11 the aame 
obaerver diacuatea the obaervationa of the 1888 and 189a 
edipaee of the moon and givea the vsduee obtained for the 
radiua of the earth a thadow &c finally comparing them 
with the c-ilcuhitad valuea 

In the third part Herr C W Wirta diacusaea the obaerv 
ationa of the lunar edipae of Apnl ii 1903 including the 
correctiona to the moon a place the figure and a ze of the 
earth a ahadow and the vanationa of the diameter of the 
crater Linnd dur ng the edipae The curve on which are 
plotted the valuea of the laat named quant ty ahowa a con 
siderable increaae In the diameter during the approach of 
the earth a ahadow to the crater the maximum value 
evidently occurring during the actual edipae of Linnj 

Thk AinMRANCR OF Spark Linus in Arc Spectra—A n 
intereating diocuaaion of the conditiona which lead to the 
appearance of spark Iinea in arc apectra la publiahed 
in No 4 vol xz of the AMirophyncal Journal by Dr 
Henry Crew of the North weatern Univeraity Ill Dr 
Crew made a number of expenmenta in which the Mg 
line at A 4481 appeared in the arc apectnim and examined 
the arc simultaneouaty with a Rowland grating apectro 
gri^ and a Duddeli high frequency oscillograph 

Tne \anoua conditions under which the arc was produced 
were aa follow —(i and a) current with negligible and 
with large amount of inductance reapectively (3) arc 
broken by air blast (4) arc in atmoaphere of coal gas 

The reproductions of the oacillograph curves shiw the 
current conditions during each experiment and from a dis 
ruasion of the reaulta Dr Crew arrives at the following 
concluaiona —(1) A rapidly changing high F M F is a 
probable condtho ime qua non for the appearance of spark 
tinea in arc apectra (a) The effect of hydrogen and other 
atmospheres in introducing spark linea la explained by the 
Tact tiut these atmoapherea produce a more rapid break 
and this in turn introduces an extra E M F which in 
some way oa yet unknown la responsible for the radiation 
of the 4>ark line A possible explanation of the stellar 
conditions which produce spark lines in the spectra of stars 
IS also discussed 


Thx Roval Astronoiocal Scxxstt or Canada —Founded 
as the Astronomical and Physical Society of Toronto the 
name of this soaety was changed in 1900 to that of the 
Toronto Astronomical Society In 1903 it was derided to 
change its name to the Astronomical Society of Canada 
and in response to a petition the privilege of prefixing the 
word Royal to its name was granted so that the full 
title of the society is now the above heading We hope 
That this now national society will be a stimulus to the 
promotion and diffusion of astronomical aaence and that 
its infiuence will be greatly extended We have before us 
the volume containing the aelaetpd papers and proceedings 
for the years 1903 and 1903 edited by A Harvey the 
varied tt^ics there dealt with bid fair for the future of the 
society Among some of the papers may be mentioned the 
address of (he president R F Stupait director of the 
Magnetic and Meteorological Observatory of Toronto in 
whlA IS an account of the history and work of the institu 
*ion WHS Monck gives a catalogue of aerolites 
arranged in order of The months In whidi they fell There 
IS a Imef account of the present astronomlMl equipment of 
Canada as a vdiole and a discusdon on ponm (baling with 
«olar phenomena and t e rr e str i al effects The volume con* 
dudse with an account of svomen's work in astronomy by 
MmsE A Dent 
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THE FIRST TRUE MAPS 
T N the history of cartography in the development of mops 
and map making there is perhaps nothing quite com* 
parable to the first appearance of the portolanl or 
handy charts at the close of the th rteenth and the 
beginning of the fourteenth century b r tho portolanl 
the first true set charts are also the first true maps of 
any kind—the earlest designs in which any ]art of tlw 
earth surface is laid down from actual observat n of close 
and continuous character 

By the term pc rtolani we intend of cturse to refer 
to that great series of coast plans of which the earl est 
known examples belong to the first decade of the fourteenth 
century (a d 1300-1310) which are traceable to a very 
few perhaps to two or three (now lost) originals which 
may be extended tc cover at least 500 designs (reaching 
down to the end of tha sixteenth century) and were 
primarily intended to servo as practical guides to m-iriners 
and merchants in the seaports of the Mediterranean and 
Black Sen 

these plans of prictical navigators—of men whose liveli 
hood largely depended on their knowledge of nature and 
their close observat on of natural features—are a remark 
ible contr ist in the r almost modern accuracy to the 
results of the older literary or theological geography as we 
have them in the Hereford or Fbstorf maps (both of the 
veiy same per od as the oldest existing portolans cad 
1300) Ihe^ h-ive never yet received adequate attention 
from English geographers (as Iron Nordenskjold the 
Swede Fischer the German or Uzielli the Italian) and 
the problem of their sudden appeoiance in such comparative 
perfection is surely deserving of more study and capable 
f fuller explanat n than it has yet received Certain 
assumptions nay perhips be m ide without danger The 
portolano type was not the invent on of one man of one 
year of one decade it did not spring from any school or 
any example of medioival student map It was the final 
result of tentur es experience—the outcome of the notes 
plans and oral trad t on of generations of pilots and 
captains Skipper-charts of certain important and much 
frequented sections of the coast trade routes were probably 
combined by slo v degrees into a coast chart of the 
Mediterranean basin is a whole It may be that the 
sketches of small portions of shore line which we have in 
fifteenth century manuscripts of Leonardo Dati s poem 
La Sfera are really copies but si ghtly modified of 
such old skipper charts—reaching back perhaps to the 
eleventh century i id forming the very earliest indications 
of that new scientific geography in which the compass 
played so groat a part If th s surmise is correct the open 
ing of the medijtval Renaissance in the generations immedi 
ately preceding the (.rusades was aciompanied by the 
oldest embryonic forms of modern cartography 
Once more it may be that the sea-chart which is 
ment oned in conne t on with the Seventh Crusade (of 
A D isyo) and which St Louis apparently employed to aid 
his attack on Tunis was a portolan or a sectional chart 
of the North Afncan coast of ortolan type It may be 
that the charta noticed in Raymond I ulli s Arbor 
Srient se (about a d 1300) as necessary for sailors—along 
with the compass needle and star of the sea —was a 
work of the same kind It may be that Andrea Bianco s 
planisphere of 1436 is a rc edition of a handy map of 
the thirteenth century But the oldest certain exam^es of 
the type we are concerned with which have been discovered 
up to the present are thi Carte puane and the first design 
of Giovanni de Cangnano both belonging to the opening 
years of the fourteenth century while the oldest dated 
portolan is the first of Pietro Vesconte (or Visconti) 
executed in 1311 

And when with these and the next few examples we 
get at last our full coast-chart of the Mediterranean basin 
what is Its character '> 

It IS a map without graduation embracing only the coast 
lines and the towns and natural features in the immediate 
neighbourhood of the coast But though it is restricted it 
has extraordinai7 merits In its osvn field Its dellneatiott 
of the shores of the Mart Internum from the Straits of 
Qibraltar to the extreme east of the Black Sea is markedly 
superior to anything of earlier data—even to the Madaba 
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tno«air of th« dxth century or to Matthew Parli ■ thirteenth 
century “ England. ” The thief errora which Ptolemy had 
imparted to the ihape of the Mediterranean are corrected. 
The main featurea of the great inland aea are preaented 
with a correctneaa and a minute detail which, at the moat 
casual glance, immediately distinguish portolan work 
from nnv preceding \arietv of cartography. No attempt is 
mnde to fill up the interior of the lands—continental or 
Insular-of which the coasts are portrayed, such attempts 
are made later, it is true, but they tire obvious and confessed 
additions to the primitive, normal, or typical portolan. 
Rut. along the shores in question, all points important for 
navigation are drawn with great lare; small Islands, bays, 
cliffs, and headlands—of no gieat general importance, but 
vital to the roaster—are often depicted in disproportionate 
sire, all the porta especially suitable for calling, watering, 
and revirtualling ore indicated with the especial honour of 
red colouring, even shaliows are frecjuently marked, denoted 
by a sign still used at the present day; the very large number 
of shore-names testifies to the minute knowledge under¬ 
lying the work. Thus along the north coast of the 
Mediterranean we have (by ah 1300) about 620 names; 
on the toasts of the Black Sea and Sea of Marmora about 
2tKi, on the roasts of Asia Minor and Syria about ibo; on 
the north roast of Africa about 240; in all some 1280, 
without counting island names—which are eery numerous— 
nr the names which fringe the western coast of Europe to 
the mouth of the Elbe, and the western coast of Africa to 
C ape Nun, or Non, at the extreme south-west of Morocco. 
In respect to these shores- let us sav from Hamburg almost 
to the Wady Draa, and from Gibraltiir to Atov, Pot!, 
Hatum, Alexandrettu, Jaffa, and the Nile—the portolani 
soon become fived In the pattern they permanenth retained, 
a pattern which gradualh triumphs over every other—even 
the relived I’tolemau, to which Mhotars clung so 
desperatelv and so unhappily We may therefore regard 
the great mass of thc-sc works ns mere copies of a 
few normal or typical designs which were completed (at 
least in all their essential p.iils) before the outbreak of 
the Hundred Years’ War, and a gocxl twenty years before 
the ti,utle of Creev How closclv the original fvpe was 
followed mav lie guessed from the fact that the portolan 
raloun- used according to ceitnin definite rules—are un¬ 
altered for long periods of years, and through scores of 
examples Thus red or rcddish-brown Is always kept for 
the Red Sea, and long after the 1 urkish conquest of Rhodes 
that island regularly ap]>e,iis in white with a black cross 
Instead cif lines of latitude and longitude (or substitutes 
for such lines, as we find in the “ Palestine” of M.irino 
Sanuto, r a d. 1310), n net of loxcxlromes is employed on 
(or has, at any rate, been added to) the portolani even of 
the earliest time. 'Ihese Inxodromes are straight lines in 
the dlrec tion of the various winds, proceeding from a number 
of crossing-points regularly distributed over the map. But 
in this loxcKlrome net-work, in sharp contrast to all other 
features of the portolan map-type, there is almost infinite 
variation, one seldom comes across two designs of exactly 
similar character in this respect 

A distance-scale, with the same unit of length, occurs on 
all the portolani; this unit (whli h has been called the pariolem 
mile) IS estimated with much care by Nordenskjold ot ^830 
metres; while of all known media'val measures, that which 
corresponded most nearly with the " portolan mile ” seems 
to have been the Catalan legua. A Catalan league 
therefore, it is suggested, may have furnished the basis of 
the portolan measure, and the portolan type of map may 
have originated (In part at least) among Catalan mariners. 

Baron Nordenskjdid, indeed, does not hesitate to ascribe 
to the portolani an entirely Catalan parentage. But, 
admitting that one germ of the first true maps may have 
existed at Barcelona or some other centre of Catalonian 
trade and seamanship, I cannot but think that another 
germ still more active and Important was to be found in 
Italy, and above all in the north-west—in Genoa and Pisa. 
For, remembering the indications in Dati’s “ Sfera," wo 
may agree writh Theobald Fischer that map sketches of 
portolan type, and with the practical object of helping 
navigation, were almost certainty drawn fn Italy, and by 
Italians, before 1300. Renumbering, also, that of the 


existing portolani ail the earliest examples are unquestiem- 
ably Italian—and that, of tome <«» known, 413 were 
executed by the countrymen of Carlg^ano and Veaconta— 
we shall not be ready to deprive Italy of the firat pkteaJn 
the creation of the oldest scientific maps. Even if ttat 
creation was, as seems probable, an “ Homeric ’ feat—the 
piecing together (with additions and improvements) of a 
great number of small sectional coast-surveys—yet this 
earlier stage, only recorded in Italian manuscripts, seema 
no less due to the seamen of the peninsula. 

Cun we throw any other light upon the origin of the 
portolani ? 

In iJWi Fiorim suggested that West-European mariners, 
such as those of Italv, learnt from the Byzantines the art 
of making and using maps founded on careful draughts- 
mancJiIp and close study of distance (t,« _ portolani of a 
kind) as early as the ■■levonth century. This idea has been 
accepted by Theobald Fischer, and has been treated with 
great respect by other scholars. Yet it is surrounded by 
difficulties. For no (ireek portolan has yet been found, nor 
Is Greek influence anywhere to be detected in the language, 
legend-allusions, lontours, or other details of the early 
portolani. Fragments of Latin, fragments of Italian and 
Catalan dialects, fragments of a lingua franca composed 
of various Romance tongues—these are the media through 
which the eaily portolan draughtsmen convey information. 
But of Greek they make no use, and of Byzantine geo¬ 
graphy, history, harbours, or coast routes they show no 
special knowledge. We may give weight to the fact that 
the Byzantine navi wis one of the chief Christian weapons 
in the ninth, tenth, and early eleventh centuries; that 
Constantinople was then the greatest trade centre in 
Christendom, and that the seamen of the Greek islands 
were vesry prominent in Mediterranean navigation in the 
age of the By/antine revival (c 860-1060 A n.) But all 
this IS far from proving a Byzantine right to the ” inven¬ 
tion ” of the portol.m coast-chart,* even In the primitive 
form of sectional pilot-maps of limited areas. 

It only reinuins to say that all genuine progress in geo¬ 
graphical delinealinn followed the lines of the portolani; 
that the accurate melliods employed by them for eoost-work 
were gtadu.'illy applieil tn the interior of countries, that In 
spile of the contempt shown for them by must of the learned 
in the so-called Renaissance period, they were at last known 
by their fruits and vindicated by the success of their type. 

Ancient classical 01 pre-Christiun maps were not without 
certain meiits, though we can onl^ judge of them by the 
two remaining examples, the I’rutinger table, originally a 
road-map of .Vugustus's Empire, and the designs illustrating 
the " Geography ” of C laudius I’tolemy of Alexandria—both 
surviving only in manuscripts of the central medUevat 
pericxl. After the modem age of oceanic discovery had 
passed through its earliest and most difficult stages, the 
Renaissance editions of Ptolemy (from 1474) played a very 
important part in lielaying geographical progress and re- 
tording the history of civilisation. But in the time of the 
early portolani (say from 1300 to 1400) neither the work of 
the Alexandrian astronomer nor the ro^-maps of the Roman 
{empire were adequately known in western Europe. Tha 
sixteenth and seventeenth centuries were not so innocent. 

Designs of the portolan type do not seem to have existed 
even in the best ages of classical geography and exploring 
activity; the old peripli were sailing directions, not drawn, 
but written, and the only Arabic scheme of the sort which 
has yet been found Is certainly copied from a Christian 
—and Italian—original. 

It is in the portolani, and especially In such a work as the 
Laurenlian design of 1351, with its revelations of the Azores 
and the Madeira group, and its still more startling suggeq- 
tion of the true shape of Africa, that we may find, peraaps, 
the chief geographical teachers of Henry tlie Navigator and 
his Portuguese. Never better than in these Iong-ne|^ected 
charts does the history of civilisation illustrate man’s 
change from empirical to ecientific, from traditional tiook- 
learning to the investigation of nature. The portolan! kmg 
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•uffared, in general appreciation from the fact that—in 
th«r ataential feature*—they never attempted to gratify 
popular toate that they did not with rare exception* illus 
trate' the work* of faihionable writer* whether (Uniral 
philoeophers or mediceval prelates that they had no lon 
nection with the legends and dreams of chivalry and 
romance that they were not the work of schools or t ourts 
and that they owed nothing to Ptolemy or Strabo But we 
know Bieir worth better now 

Ihey first record for us the new disioverira imong the 
Atlantic islands and along the African mainland they guide 
and accompany the faltering steps of our rate in the out 
ward oceanic movement of European life in thtin true 
cartography the map making of the iivilised world begins 
C Raimosd Biazu-v 


OCOLOGICAL NOTES 

Cl APIS I ICS of mineral production in India in the ten 
years 1894 to 1903 have bctn issued by the Ciovernment 
of India (Department of Revenue and Agriculture 1904) In 
the report for 1903 sitisfaitorv progress in the mining 
industry is recordtd 1 here has lietn a ri nsrkable develop 
meat in the production of petroleum and manganese ore 
and a continuttion of the progress previously recorded for 
toal and eold 

From the theological Survey of India we have received 
part 11 of the newly re issued/fecordi Mr P If Hollind 
director contiibutes a short appreci itive memoir of the late 
Oeneral L A Mi Mahon and iniong other artii ies th< re is 
a well illustrated report by Mr J Malcolm Muliren on 
the auriferous cxturrences of Chota Nagpur in Bengal 
Th« conclusion is that there is little scope for the legitimate 
investment of capital in the recovery of gold whether from 
the i|uartz veins or from the superficial deposits but that 
the greater portion of the gold must be left to the native 
washer ferming for him a reserve that though it will 
never raise him to affluence will alwsys lift him beytnd 
the grasp of famine ' 1 wo minerals thenardite ond 

cancrinite are recorded for the first time from India We 
have also received 1 report on the geology of Spin by Mr 
H H Havden(Mcfn Oeol Surv India vd xxwi parti) 
Hitherto no systematic survey hnd been made of the region 
-ind the results of this work which was carried out by 
Mr Hayden with the assistance of the late Dr von Krafft 
are dept ted on a map to the scale of one inch to four miles 
and further illuktrated by some sinking pictorial vi wb and 
se t ons Ihe form-vttons rt]>rcsented are C ainbnin 
Silurnn Cirboniferous and Pernii in Irias Jurasku and 
Cretaceous with also intrusive r cks The oldest sedi 
mentary rocks belong to the Middle Haimanta division of 
Mr (iriesbach they are unfossilifcrous and are overlain 
presumably by the Upper Haimantas in which 1 ingulella 
and Olenus have been found I ower and Upper Silurian 
rocks ire recognised and from these and the I iter form 
ations many fossils are recorded 

The -immonitc fauna of the bpiti shales forms the sub 
ject of a monogrsph by Dr Victi r Uhlig (Mem Geol 
Survej India ser xv vol iv) Only the first portion of 
this work hs* at present been issued and in t the author 
deals with the genera and species of Ammonoidea With 
regard to the classiflection the suthor remarkb thit is no 
universally satisfactory agreement hss vet been reached he 
gives the descriptions of the various forms in unclissified 
sequence while indicating their approximate position In 
the course of his work he has studied is far as possible all 
the old aa well as new material and he has found it 
necessanr to re figure and describe m my of the species 
previously published 

In mineralogical notes contributed by Mr A K 
Coomaraswamy (’ipoba Zeylantca August) reference is 
made to the occurrence in Ceylon of thorium bearing 
minerals of corundum-sillimanlte rocks kyanite serendi 
bite Ac The same author, m dealmg with the geology 

I SooM orth* stlsMi IbamM on poctohai luch at tbs CmrU CMlmimme of 
ins rwUy ilhutrste tbs trovsls of the ihIrtMnlh sod fe nr tss w tb osatunss 
vf Mateo Palos Bat tbii b stnedy Inlbs way otesjlanslloa of a steal 
•ocraphleMxt 
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of Ceylon (Geol Mag . August) propose* the name 
Balanf^a group for a series of granitic and pegmatitic 
rocks intrusive in the Charnockite series The group in 
eludes granites with zircon oUanite magnetite Ac 

The summary of progress of the I logical Survey for 
the year 1903 contains the usual particul us of the field work 
which his been earned on in Cornwall Derbyshire and 
Nottinghamshire C irmarthenshire and I brokeshire in 
vinous parts of Ross shire md the western h ghlnnds in 
the Edmburf,h 10 il held and in the neighbourh j d of Cork 
in Ireland bpeciil attention is directed to tie discovery 
in Ross shire of 1 rock esbentially composed of magnetite 
and c issiterite the occurrence of tmoire being new but 
It Is stated that si present there is no reason to believ that 
the tin bexring ro k occefs in iny large iiiabses In in 
appendix Dr J S 1 lett contributes hist notes on the petro 
griphy cf western Cornwall dealing with sonic if the 
girnctiferous greenstones the grantis and greisen veins 
and the phenomena of contact 1II1 ration Mr II B Wood 
wild writes on the (leclogical Survey in reference to \gri- 
culture with repcrl n the soils ind subsoils of the Rith 
•misted estali ind Mi If \ Mien continues the iinpoitant 
cilaliguc f types and hgured specimens of fossils in the 
Museum of Pra li al tie Ii gy w ih i rcicrd of Oolitic 
tfistcropoda and S iphop da 

Ihe gencrit repert and htatistiis on mines and qu irries 
for 1903 pirt III (output) has been issued bv the Home 
O1I1 e Ihe total value of the minerals laised during the 
v< ir slowed 1 decreise of 5) m II on pounds is nip red 
with I )oz—a decrease arising from the fall in price of coal 
rhe totil output of I oil was the highest hitherlo re ordid 
The outputs rf ns of iron copper ond lead shi w increase 
while thOM >f mang mese tin ind uranium ores show 
dec re ise 

In the Prtcetdm^^ of the Bristol Natunlistb Society 
(n s vol x part 1 11 Prof Lloyd Morgan and Prof S 11 
Reynolds give partii ul irs of the held relations of the C irbon 
iferous vole mic ro ks of Somerset There is also an 
interesting article by Mr W 11 Wickes on the Rhetic 
bine teds ihe auth r pointing out that there 1* no regular 
and per* stent bid lut thin lovers of varying extent occur 
on different hen/ens dui lo the former presence and de 
struction of bho ils of arnivorous fishes and saurian* while 
the occurrence f vin ill ] 1 bb s m the bone I eds is attiibuted 
lo Ihe fut that Urge sei lish often hive stones in their 
stomichs Mr H B Woodward contr butes i memo r on 
the late Robert 1 ihi ridge dealmg more es|iciia1Iy with hi* 
w rk m the Brist >1 ire 1 

In thi PTOi.eeding% of the t itteswold Naturalists 1 leld 
Club (V 1 XV pan 1 ) Messrs J W Gray and O W S 
Brewer direct attention 1 Ihi evidence of a Celti siltic 
ment on Clicve Hill pri r In the Roman occupation of 
that part of the country ami ng the domestic mimalb 
w ri the horse \ slurp pig dog and fowl Mr I 

Richardson contributes an aitirle on the Rh-etic beds of 
Worcestershire 

A study of smds nd sed ments has been commenced by 
Mr 1 Mellard Readi md Mr I hilip Holland (Proc I iver 
pool Geol Soc igc4) investigations beve 

proceeded they are led to believe that purely me haniral 
micro sidiments m y ccnslitute a much larger proportion of 
the rocks than has been h iherto suspected Moreover their 
experiments show the jirsistent retention of drtrital car 
bonate of limp in extre iply iinp subsidence matter and 
suggest that deep sea 1 stones may sometm • s bi ft rmed 
as detritil ucumulations 

The twenty eighth ainual report of the Department of 
Geology and Naturil Resources In lima under the dm 
tion of Mr W h Bl it hley St ite geologist is iccompumed 
b> *in tx< client gpoloff 1 map of the Stale on the st ile of 
an inch to four miles w th explan itory descriptions by Dr 
r C Hopkins and Di \ F Foerste Ihe formations re 
presented are Ordovician Silurian Devonian lower 
Carboniferous and ( o il measures The petroleum pro 
duping areas are specially marked that industry hiving 
become one of the great* st in the State Special reports are 
contributed on this and on the lime industry and there is 
also an article on thi stratigraphy ond palaxintf logy of the 
Niagara formation by Mr 1 M Kindle with twenty five 
plates of fossils 
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A comprehentive memoir on the geology and oiWepottU 
of the Bitbee Quadrangle Anrona by Iifr F I Ranaome 
appears at one of the profettiondl papers of the United 
States Geological Survey (1904) Inis d ktrict became 1 
famous for its production of copper-ore in 1880 and was | 
connected with the nil way system as r cently as 1902 
Hence Mr Ransome hss found himself obliged to invent 
names—and pleasing ones of Spanish origin—(or sever <1 
topographic iMtures His plates show how the geological 
structure of the country can be read on many of the hill 
sides with the clearness of a diagram in several respects 
they remind one of the here diy landscapes in the Mesozoic 
areas of the Basses Alpes Ine fossitiferous bods include 
Middle C imbrian Devoniin (apparently conformable on 
these) Lower and Upper Carloniftrous (both marine) and 
Cretaceous resting unconformably on the preceding beds 
The allimties of the strata are with those of lexas The 
paper concludes with a disc ussion of the origin of the copper 
ores in which stress it laid on their concentration from 
cupriferous iron pyrites deposited in metamorphosed lime 
stone 

In the ftoctrdxnet of the Royal Society of Victoria (vol 
xvii n s ptirt I ) Messrs h Chapman and G B 

Pntchard commence an article on the fossil fish remains 
from the lertiaries of Australia Ihey deal with the de 
scription ringeintime and distribution of the sharks and 
they observe that Asteraranthus hitherto known only from 
Si condary strata extended beyond question into the 1 ertiary 
seas round southern Australia In other articles the 
Stlunun Ostracoda and Phyllocarida end the tertiary 
Puh/oa and Mollusca of Victoria receive attention Prof 
J W Gregory contributes a paper on the antiquity of msm 
in \ ictoria and concludes (contrary to his previously ex 
pressed opinion) that howevei ancient the Australian 
aborigines may be there is no evidence of the long cxcupa 
tion of Victoria by man 

We hive rixcived the annual report of the Geological 
Survey of ( anada for the vear 1900 issued in 1003 it is 
accompaniid by geologic il maps dated 1904 of parts of 
British C olumbia (Atlin Gc Id fields) 1 abrador Saskat 
chewan and Quebec 

A revision of the rala.ozoic Palicechinoidea with a 
synopss of all known species has been contributed by 
Miry J Klein {Iram Acid Science St Louis vcl xiv 
No 1) She remarks that the prevailing characters which 
may ^ taken as a basis for classification are —(1) number 
of columns in the ambulacra (a) position and number of 
the ainbulairal pores (3) ornamentation of the plates 
(4) imbrication of the plates (4) apical system (6) general 
shape of the body and (7) gc ilopcal position 
An interesting article on the cKcurrencc and distribution 
c f copper m the United States by Mr W H Weed appears 
in the Mining Magitme (New \ork September) Nearly 
700 million pounds if metallic copper were produced m the 
States during 1903 and m the previous year nearly 300 
million p inds were cbtaincd from an area a milq long 
and h ilf a 11 ile wide it Butte in Muntan 1 where the 
An iconda Mine | n duces me re copper than any other mine 
in the world i In ores occur in sc ell detined veins in quartz 
monzonite asso iled with white granite or aplite which 
foims dykes and si nil misses Dykes of quartz poiphyry 
also o cur and seem t hece some genetic asscKiation with 
the ore bodies Several 1 ties are 2200 feet deep 

1 he Geological Survey of Queensland has commenced the 
issue of 1 ecordi In No i Mr B Dunstan the acting 
Government geologist contributes notes on the occurrence 
of Mid nuggets near Mount Morgan on phosphate bearing 
rocks asbestos oriental rubies £c Mr R Ltheridge re 
cords the occunence <f Halysites in the Chillagoe lime 
Stines We have received also Fubhcati ni Nos 191 and 
192 on the tin copper and silver mining in the Stantborpe 
district by I lonel C Ball and on the Herberton tin field by 
Mr W h Cameron 

Some Upper Devonian fish remains obt lined by Dr 
Whitman Cross from Colorado are described by Mr C R 
I astman {Amtr Joum Set October) The remains belong 
to the genera Bothrlolepis and Holoptychius In the same 
journal a number of fo(>sil turtles belonging to the Marsh 
collection in Vale Univeriftv Museum are described and 
figured by Mr O P Hay Many of the spedraens are 
from the Laramie deposits of Wyoirag. 
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SCIENTIFIC RESFARCH IN THE 
PUIlIPPINE INLANDS 

T'HF occupation of the Philippine Islands by the United 
States has been quickly followed by the establishment 
of laboratoriik and already a large amount of scientific 
work has been done and several valuable reports have beea 
issued 

ihe report* under review deals with the year ending* 
September 1903 Ihe permanent buildings of the Govern¬ 
ment laboratory at Manila were completed last April and 
comprise a serum laboratory for the preparation of thera¬ 
peutic sera and vaccine lymph with attached paddocks and 
animal houses a chemical laboratory a biological depart 
ment for the prokecution of pathological entomological, and 
bot inical research a marine biolo^cal station a bureau of 
weights and measures and a library 
About one third of the volume is occupied with a report 
on trypanosomiasis by Dr Musgpave and Mr Clegg with, 
special reference to the existence of surra among the horses, 
■n the Philippines At the same time a very complete re¬ 
view of our present knowledge of trypanosomiasis is given 
the various spec us are described and the symptomatology 
and prophvlaMk are discussed Ihe report which is a veiy 
V iluable one is cop ously illustrated with excellent (dioto- 
graphs temperature charts Ac Several other papm of 
pithologicdl interest are included in the volume also an 
iccount of rinderpest inoculation 
Another valu ible report is on the gfutta percha industry 
and the various gutta percha producing trees and is iltus 
trited with a number of photographs of species of Pala- 
quium and Payenc methods of collection of the gutta 
per ha maps c f geographical distnbution Ac 
1 he final third of the volume cont iins die report of Mr 
Charles Banks the Government entomologist and gives an 
iccount of the insect pests attacking the cacao This like 
the rest of the papers is copiously illustrated with excellenr 
photographs 

Ihe volume reflects the greitest credit on the stiff of the 
laboratory but the complete omission of a table of contents 
and in index should be remedied in future issues 

R T lUwifTT 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

B1R111S1.11AU —^A chair of music has been established by 
in endowment of 1 > ocxif given for that puipose by Mr 
Richcid Pevton of Birmingham The chair has been 
accepted by Sir hdward Tlgar but the intenticn of the 
university 11 thorit es is by no means to interfere in 
my w ly with hs work as composer and he will be left 
free to develop the chair gradually and on such lines as he 
in consultation with other members of the Senate may 
think ht 

Dr Arthur Rob nson of Kmg s Collegr I ondon haw 
bee n elected to the c 1 iir of anatomv vacat^ by the appoint¬ 
ment of Dr Windl to the presidency of Queen s College. 
Cork The new pr fessor will assume office in January 
4 new chair of electric il engineering has been estab 
lished as 1 supplement to the lectureship in the same sub¬ 
ject held by Dr 1) K Moms The first occup int of the' 
e hair will be Mr Gisbert Kapp now lecturer at Charlotten 
burg He is not expected however to return to this. 
c untrv until the autumn of next year and his appoint 
nent will not tike effect until October 19115 Meanwhile 
and subsequently Dr Morris and his staff will continuep 
their work as before The new and large tniildings for the 
department will be ready by that time A comjietent 
assistant will have to be elected to assist Prof Kapp in thff 
drawing office for dynamo and central station design 
Prof Burstall will continue to CKcupy his chair the title 
of wrhich will be changed to ‘ Mechanical Engineering 
and he will have control over a great engineering block 
I and the power station 

I It IS not improbable that a special chair of civil engineer¬ 
ing in the narrower sente will be establishtd 
I Report of the 8 ipennieadint of Govenu&iiit Laboratories 
I rbUippiae Islands foi the Veusadadbestaaber I im 
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EmiiMnKw—Sir Donald Cume hM wbacnbed the turn 
aI 95 oool toward the fund whu.h t* being raind by the 
einivem^ to enable a ute to be purchased on which 
ikl^atorlea and other educational buildings could be erected 
euid for making further financial provision for an extension 
of the teaching staff and for the promotion of research in 
She university To the principal Sir William Turner Sir 
Donald Cume stated that he wished the revenue from this 
money to be applied by the university court to the remuner 
ntion of a staff of lecturers suih as the authorities of the 
university might find it advisable from time to time to 
Appoint An option was also given to the university court 
to apply 5000I of the amount towards the purchase of a site 
Tor the new laboratories should it be necessary to use a 
portion of his gift for that purpose In addition to this 
gift subscriptions amounting to i s ooof have been promiiad 
by other friends of the university 

According to a report mentioned In Sciftice it is pro 
posed to move the Western Umversity of Pennsylvanii 
from the suburbs of Allegheny to Pittsburg proper near 
the new Carnegie Technual School About fifty acres of 
ground sufficient for twenty large university buildings 
are being se< ured at a cost of about 400 oool and the work 
of lonstruction will be begun before long Fifty cilixens 
of Pittsburg have agreed to give each from Koool to 30 oool 
Tor the school 1 rom the same source w< learn that the 
general assembly of the State of Vermont has appropnated 
19 oool for the use of the agricultural department of the 
university The money is to be expended in the erection 
nnd equipment of a building to be known as Morrill Agri 
cultural Hall in memory of the fither of the agricultural 
collages of the country the late Senitor Justin S Morrill 

It mav be remembered that the authorities of University 
College Sheffield were informed by the committee of the 
Privy Council that subject to a substintial realisation of 
the hopes entert lined in connection with the movement 
for the establishment of a Sheffield University their Lord 
ships would be prepared in due course to recommend to 
His Majesty the grant of a charter We learn from the 
calendar of the University College for 1904 % that of the 
sum of 170 oool which efforts are being made to raise 
S4 134I has been promised s me 1903 In addition 52 goW 
was promised in 190a to the new buildings fund so that 
some 107042! has been raised for higher eduiation in 
bheffield within a short period It is to be hoped that little 
difficulty will he experienced in securing the amount which 
must be provided still before the University of Sheffield can 
be incorporated 

Two technical State scholaishijM have been just placed 
at the disposal of the local government of the Punjab says 
the Pioneer Mail Phrse scholarships will enable nitives 
of India to pursue a course of study in Great Bntain or 
other western countries with the object of qualifying 
them to assist in promoting the improvement of existing 
native industries and the development of new industries 
wherevir this may be possible In the case of the Punjab 
the industries allowed to be taken up ore tanning metal* 
work and pottery and the local government has decided 
to confine its efforts to the first two at any rate for the 
present The value of each scholarship has been fixed at 
150! a year and it will be tenable for two years but it 
will be open to the Government of India to increase the 
value of any scholarship and to extend the period during 
which It will be tenable Commissioners and superin 
tendents of divisions have been asked to moke the scheme 
publicly known and to enlist in its behalf the interest of 
the commercial classes 

The annual prixe distribution and students’ conversaxione 
at the Northampton Institute E C was held last week 
when the prizes and certificates were distributed by Lord 
Reay The principal & report showed that the work of the 
Institute hat in several Important departments overtaken 
the accommodation mid that there it urgent necessity for 
extension A special note was made of the recent recog¬ 
nition of the work of the institute by the Board of Educa¬ 
tion and the necessity for a ‘ British Institute of lechmcal 
Optics ” was pointed out I ord Reay in his address 
4lwelt upon the desirabilltv of reviving so far at modem 
conditions would allow the old system of apprenticeship 
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and pointed out how the polytechnics and trchniiol insti¬ 
tutes could be made useful in connection therewith The 
vote of thanks to Lord Reay was moved by Mr Alexander 
Siemens After the distribution the \ 11 uus laboratories 
and workshops were thrown ojien and a series of 
lecturettes exhibits, and demonstrations wis given The 
most interesting demonstration was perhaps that of a new 
submersible boat in the swimming bath lh<se bints in 
vented by Mr Middleton of Brighton are propelled 
directed controlled and giverned by fins aituated bv prime 
movers m such a fashion that they can move any way in 
tri-dimensional space in the fluid in whiih they are 
immersed By altering the inclination of the plane of the 
hns these can be made to propel the boat forwards or back 
waids to sink it belrw tho surface to raise it again and 
in fact to direct it along an> course whether inclined to 
tho horizontal or otherwise 

Ihx proceedings of the Institute of Chemistry of Great 
Britain and Ireland for 1904 which have now been pub 
lished show that the council of the institute has had under 
consideration the recommendations of the Consultative Com 
mittee to the Board of Eduiation for a scheme of examin 
ations for school certificates It will be remembered that 
It IS proposed that these school certificates should take the 
place of the many professional jirclimmary examinations 
now held that i cential board should be constituted for 
I ngland consisting of representatives of the Board of 
Ldu ation and of the diflerent examining bodies to control 
the standard of the examin ilions for school certificates 
ond that the proposed examinations should be under the 
control of indejicndent external examiners although con 
ducted by internal and external examiners jointly The 
count il of the Institut of Chemistry has informed the 
Board of Education (a) that the council considers It desirable 
to substitute some such system as is proposed in lieu of the 
various professional preliminary examinations now held 
(b) that if such a system be established tho council wilt 
be pnjiared to accept the proposed senior certificate examin 
ation passed in the subjects required by the regulations of 
the institute and (c) that the council will be pleased to be 
represented on the propised central board A scheme for 
school certificates submitted by the University of Burning 
ham has also met with the approval of the council of the 
institute and it has also b en decided to accept the matneu 
lation examination held jointly by the Victoria University 
the University of I iverpool and the University of Leeds as 
an approved preliminary examination provided the certifi 
cate include the subje Is required by the regulations of the 
nstituti 

A DXPUTAnoN from the Association of Chambers of Com 
merce of the L nited Kingdc m wa ted upon Lord I ondon 
derry President rf the Board of Education on Monday to 
urge that increased Government aid should be given to 
higher technical and higher commercial education The 
views of the dejMitation were expri vsed in the following re 
olution which was passid at the meeting of the association 
1 n Septembi r 28 and was now laid before I ord London 
clerry — That in order lo retain our industrial jiosition 
and to introduce into this country such further industries 
us mav be profitably devek ped this association is of opinion 
that It IS absolutely necessary to establish or acquire wblic 
•econdary schools of the highest standard where efficient 
means of such education do not exist with fees low enough 
to make them accessible to all grades and to provide 
sufficient inducements by bursaries exhibitions scholar 
«hips or otherwise to mikc the efficient boys stay long 
enough in these schools in order to thoroughly tram and 
adequately prepare a very muih larger number than is at 
present available for taking full advantage of the provistons 
made for higher technical and higher commercial education 
the facilities for which lught also to be largely extended 
and the standard considerably raised In introducing tho 
deputation Sir W H Holland M P said the chambera 
of commerce might be fairly token to represent the organised 
commercial opinion of the country and they were convinced 
that the Board of Education would encourage them to take 
a keen interest m secondary and technical education Mr 
Ivan Levinstein said the want of secondarv education was 
the cause of our present most deplorable position What we 
wanted in the first instance was a far larger number of 
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hlgh-rloM public lecondary ichools We must bA prepared 
to fare a great financial sacrifice, for eomr yean at any 
rate, if we were to put i.e<ondary education in this country 
on anything like the level it had reach>4 in America, 
Switzerland, and Germany. After other bpealcers had put 
forward similar claims for consideiation of the subject. Lord 
Londonderry, in reply, said that he felt the weight of the 
arguments put forward, but (he opinions of his colleagues 
of the Board of Kduiation and himself on this vitally Im¬ 
portant matter were expressed in such detail and so de¬ 
finitely in the replj forwarded by Mr Morant to the chamber 
on September zb (see NAniai, Oitober 13, p sqs) that on 
the present occasion he proposed to devote attention rather 
to the question of commercial eduiation than to that of 
technual education The whole matter was one to which 
the Board were fully alive, and he was very glad to learn 
from the representations which they had made that day 
that there was on the part of the chambers of commerce 
a keen appreciation of the value of that apecial advanced 
Instruction in the several sections of mercantile practice 
which the Board had felt it their dut^ to encourage in the 
evening schools serving the more important commercial 
communitieh. 


SOCIETIES AND ACADEMIES. 

Lonuon. 

Royal Sociaty, February 11 —“ On Certain Trnpeniea of 
the Allojb of Silver and Cadmium." By Dr. T. K. Rosa. 

Attention was directed to these olloyb on account of the 
advantages of using them as the material fur trial plates 
for testing the fineness of silver com and plate An ex¬ 
amination of the curvee of equilibrium between the liquid 
and solid states of the alloys proved the existence of several 
compounds of silver and cadmium, some of which have 
already been recognised in other ways. Horizontal branches 
of the curve mark the solidification of the compounds 
Ag,Cd„ AgCd, and AgCd,, and the solidification of Ag.Cd, 
turrespondb to a cusp on the curve of initial freezing points 
There is a strung tendenn for mixtures of the compounds 
to form solid solutions This is strikingly shown in the 
case of alloys containing mure than 80 per cent of silver 
At temperatures in the short range of a few degrees between 
the initial and final freezing points of these alloys, two 
bodies exist side by side, hut at a lower temperature they 
coolest e to form a single solid solution provided that 
suffii lent time is allowed for complete mixing by diffusion 
For esuiiiple, in the standard alloy, which contains 7 S per 
tent of cadmium, solidification begins at about 04S*> and 
is completed at about 913” If the alloy is maintained at 
some lemiierature between these points a network of a silver- 
poor bully is gradually formed surrounding crcstals of a 
silver-rich body. If the alloy is subjected for some hours 
to a temper.iture a little below 013®, large crystals with 
regular boundaries are formed occupying the whole area of 
the field. These alloys are remarkably duclile. 

The alloy corresponding to the formula Ag,Cd is fine¬ 
grained and apparently homogeneous If heated for some 
time to a temperature of 750®, somewhat below Its point 
of solidificatiun, the cadmium from the surface is volatilised, 
leaving a layer of pure silver On removing this during 
the operation of polishing a blnrk layer is met with, coloured 
by oxide of cadmium, and underneath this the original alloy 
is found to exibt The layers are not everywhere of the 
same thickness, so that in the course of polishing alternate 
rings of black and white are produced, resembling the well 
known Japanese decorative metal-work called Mokumd, 
which Is used In jewellery. 

The alloy ronlhinlng about 50 per cent of silver consists 
of crystals of a silver-rich body, often pinkish in colour, set 
in a white matnx composed of Agl'd,. 1 he 40 per cent 
alloy IS a hard, brittle substance, the compound Ag,Cd, 
As the percentage of silver decreases, a matrix, conMsting 
mainly of AgCd,, makes its appearance surrounding the , 
crystals of Ag,Cd„ and specimens containing less than 
zj; per rent, of silver consist of crystals of AgCd, set in a i 
matrix of cadmium I 

Savenll stmilaiitlrs to the silver-zinc series of alloys have I 

belted. 1 
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November Z4 —" The Refractive Indices of tiib 

•Elements." By Clive Ou tl ibei t een. 

In a letter addressed to Naturb in October, 190a, atten¬ 
tion was directed to the fact that the refractivities of the 
five inert gases of the atmosphere, He, Ne, A, Kr, and X, 
as determined by Ramsay and Travers, were, within narrow 
limits of accuracy, in the proportion of 1, z, 8, iz and soj 
or, more simply, of i, J, z, 3, and 5. 

In a second letter it was %own that the refractivities of 
the halogens. Cl, Br, and I, stand also in the relation of 
z, 3, and 5 to the same degree of accura^; but it was 
pointed out that the figures lor P, As, and S, as measured 
by M. Le Roux in 1861, did nut show any similar relation; 
and it was observed that a re-determination of them would 
be interesting 

With a Jomin's refractometer, adapted for use with hlrt 
temperatures, results have now been obtained for Hg, P, 
and &, which differ widely from those of M Le Roux. The 
Index of mercury, calculated for a molecule containing two 
atoms, is placed at i 001857, a number which agrees aoweiy 
with the value given by the refractive equivalent of Glad¬ 
stone. The index of P, is found to be i 001197, and that of 
S, is I 001 loi. 

In all three cases it is estimated that the margin of error 
does not exceed 1) per cent. Comparing these values for 
P, and S, with those of N, and 0„ it is shown that the 
simple relations found in the rase of the Inert gases and 
the halogens also hold in the rase of nitrogen and phos¬ 
phorus, oxygen and sulphur, and that un atom of phos¬ 
phorus retards light four times as much as an atom of 
nitrogen, an atom of sulphur four times as much as an 
atom of oxygen. 

Efforts have also been made to measure the index of 
fluorine in the gaseous state, but. owing to the experimental 
difficulties, success has not yet been attained 

It appears then, that, out of fourteen elements the index 
of refraction of which has been measured in the gaseous 
state, twelve conform to the rule that in each chemical 
group the refractivities of the elements are in the ratios of 
small integers. Ihe other two, Hg and H, have no allied 
elements with which they can be compared. 

It IS pointed out that N, O, and Ne are each followed, in 
their respective families, by un element the refractivity of 
which is four times as great, and that, consequently, there 
are reasons for believing that the elements composing the 
series N, O, F, and Ne, and P, S, Cl, and A are, in some 
sense, homologous ('omparing the refractivities of the 
Utter series we see that the power to retard light appears 
to be closely connected with Ihe valency, increasing as it 
increases, in spite of the decrease in atomic weight, as 
shown in Ihe following table — 


Atomic weight 
Rerractlvity 


P B Cl A 

31 3 * 3 S 5 40 

299x4 275x4 192x4 141x4 


The series Ne, O, N, show the some relation, and It is 
probable that the refractivity of C is even higher than that 
of N. 

The refraitivity of B, estimated from BCI, and BBr„ is 
certainly very great, but whether it excels that of C 
there is not sufTii lent evidence to determine. 

December i —“ On the Structure and Affinities of Fosul 
Plants from the PjIwozoic Rocks—V On a New Type of 
Sphenophyllaceous Cone CSphenaphyltum ferttle) from the 
Lower Ckial-measurrs ” Bv Dr D. H. Rewtti K.R.S 
The class .SphenopheHales, of which the fossil described 
Ik a new reprckentatlvr, shows on the one hand clear 
affinities with the Kquisetales, while on the othw it 
approaches the Lycopods, some botanists have endeavour^ 
to trace a relation to the ferns. The nearett allies among 
recent plants are probably the Psilotacete, which some 
writers have even proposed to include in the SphenophylMOt- 
The new strobilus appears to find its natuw ydace in Ihe 
type-genus Sphenophylluni, as at present constituted, but 
it possesses peculiar features of confciderable importauice, 
which may probably ultimately justify generic separation. 
The specimen, of which a number of transverse and longi¬ 
tudinal sections have been prepared by Mr. Lomax, is from 
one of the calcareous nodules of the Lower Cool-measurea 
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«f Laacathira, and waa found at Shor« Littlaborough a 
locality nch In petnilad ramaini now being opanad up by 
the antarpnae of the owner, Mr W H Sutcliffe 
Tha cl^ affinity of the atrobilua with Sphenophyllum la 
ahown by the anatomy of tha axia which hoa the aolid 
tnarch traod characteriatic of that genua, and by the fact that 
the whorled aporophylla are divided into dorwl and vrntril 
lobea aa in all other known fructiflcationa of thia tlabs 
But whereaa, in all the forma hitherto described the lower 
or doraal lobM are aterile forming a kystem of protective 
bracta, w^le the ventral lobea atone bear the amrangii 
in the new cone doraal and ventral lobea ore alike fertile 
and no oterile bracta are differentuitad On thiv ground 
the name SphenophyUum fertile ii> propoied for the new 
apeciea 

Each lobe of the sporophyll divided palmately into several 
Mgmenta the aporangiophorea each of which ronsiated of 
a Blender pedicel terminating in a targe peltate lamina 
on which two penduloui aporangiu were borne In the 
bi sporangite character of the sporangiophon v and in other 
detail! of atruefure sphenophyllum fertiU -ippronchea the 
Bowmanites Rdmert of Count iSolm! Laubach while in the 
form and segmentation of the sporophylU there i& a con 
aiderable rebemblance to the Lower Carboniferouk genua 
Cheirostrobua 

The wall of the sporangium has a rather lomplex sfrui 
ture the most interesting feiture in which is the well 
defined small celled stoniium marking the line of longi 
tudinol dehiscence 

Ihe apores so fir as observed ore lU of one kind they 
are ellipKiidal in form with longitudin tl crests or ridges 
their dimensions are 90 96/1 in length by <15-70/1 in width 
The most characteristic point in the structure of the new 
cone—the fertility of both dor<ial ind ventral lobea of the 
sporophyll—is regarded ns more probably due to special 
niodihcation than to the retention of a primitive condition 
On the Presence of Tyroiinases in the Skins of some 
Pigmented Vertebrates —Preliminary Note " By Florence 
M OwrfMun 

An extract can be made from the skins of certiin pig 
mented animnla (rabbits rats guinea pigs and chickens) 
which will act upon tyrosin and produce a pigmented sub 
stance Ihis action suggests the presence of a tyrosinase 
in the skins of these animals 
The action of the tyrosinase, is destroyed by boiling does 
not take place in the cold is delayed by time requires a 
temperature of about 37° C and also the presence of an 
activating substance such os ferrous sulphate to start it 
The coloured subatonres produced are in accordance with 
the colour of the animals used Black substances are 
obtained when animals with black pigment in their skins 
are used and yellow substance when the skin contains the 
orange pigment Ihe coloured substsnees are soluble in 
alkalis but insoluble in acids 
Anthropological lnsmnte,Noreinber33—Mr H Balfour, 
prendent in the chair —Ur Fd Wootomsarok read a 
paper on the magic origin of Moorish designs The designs 
ire largely derive from charms against the evil eye A Moor 
protects himself against the evil eye of another person by 
stretching out the five fingers of his right hana saying 
five in your eye ’ The object of this gesture is to throw 
bark the evil power 1 hoe which has emanated from the 
other person's eye The number five by itself has thus come 
to be regarded as a charm against the evil look This was 
illustrated by a number of lantern slides showing charms 
and designs grown out of charms Silver amulets contain 
ing a double five grouped in the form of a cross with a 
Piece of blue glass is a common centre are in frequent use 
Magic efficacy is attributed to the cross not only because 
It represents a five but also as It seems because it is 
regarded os a conductor for baneful energy which is dis 
parsed by it in all the quarters of the wind The double 
five IS often represented as an eight petalled rosette or a 
double cross, with or without a well marked centre By 
joining the extremities of the lines which form each of the 
two crosses two interaecting squares are produced thqr 
are probably intended to repre s ent a pair of eyes By paint¬ 
ing over all the lines which fall within the two intersecting 
squares or by hollowing the two squares, the artist pro 
duces an empty octagon rhe two crosses may also be of 
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different lengths, and then the joining of the extremities 
of each cross gives rise to two squareb of which the one 
IS inscribed in the olhrr The tendency to produce the 
number five double is double five an eight petalled rosette 
a double croks or a double square seeiiik to be due to the 
fact that the protective gesture is sonirnmes performed 
both with the right and left hand By dcubling each petal 
in the eight petalled rosette the sixteen pet tiled rosette has 
been produced The image of an eye or a j iir of eyes is 
also used to throw bick the baneful energy emanating from 
an evil eye Ihe lye is kometimes npresented is round 
sometimes as a tn ingic (the two intersecting in ingles 
seem to represent a pair of eyes) sometimes with a tn ingular 
eyebrow A row of triangular eyes and eyebrows or of 
eyebrows alone is a common design on carpets 

Oeologteal Society, November 33 —Dr J E Marr, 
hRS president in the thiir On in ossiferous 
cavern of Pleistocine age nt line Grange Quatry Long 
cliffe near Brissincton (Derbyshire) II H Arnold- 
kamroaa and F 1 Nasvten, IRS Ihe quirry is 
situatid near the t p of the plate lu at about 1100 feet 
ibove Ordnance datum Ihe cave is evidently 1 mister 
joint in the limestone enlarged by water and besides being 
4 swillowhole his vrved as s hiinidin Ihe large 
number of mammalian remains friind iniludcs lion hyena 
rhinoceros 1 lephas ind other I’leistocene lorms but be 
sides these then wi re numerous I ines and teeth of fall w 
deer mixed with the Pleistocene rem iins at ill hori/ons in 
Ihe C4ve Ihe physical conditions ere suih is ti pieilude 
as the aulhc rs think anv idea of a re depositi n f the bines 
It my dale subscquint to the Pliisitcene pirud ind it is 
concluded thercfire that the fallow deer (C nus diima) 
was a Pleistocene speiies although hitherto supposed to be 
1 mu h later mtrod iction 1 he superfi tal dim sits ind pre 
Glaciil villeys of the N rlhumberlind and Durham Coil 
field 1) WoAlMott. Six volumes published by the 
North-of h ngl ind Institute of Mining md Me hanical 
1 ngineers t mt iin 4 Urge number of be rings made in the 
northern ic ilfield A ci nsiderable proportion of these are 
most valuable in showing the nature and distribution of the 
superficial deposits hrom them and from field mapping it 
IS possible to form 4 forty accurate lonception of the pre 
Glacial floor of the district ind ns drainage and ilso of the 
relitive changes of level before during and after the Glacial 
period 

Zoological Society, November 39 —Mr G A Boulenger, 
IRS vice president in the chair —Observations on the 
field natural histi ry of the lion made during sesenteen yi irs 
of travel and residence m Gentral Africa (. iptain Richard 
Ormwahaqr —Some nudibranchs from !■ 1st Africa and 
/anribar part vi Sir Charles lllet. Ihe paper contained 
I an account of thirty sprsues and varieties of which eight of 
the former and one of the letter were, described as new 
—borne photographs of giraffes and a xebra taken from 
pictures in the nrt collection at Windsor Ccstle and an cld 
print of 1 zebra dated 1762 R Lydokkor. Mr Lvdekker 
was of opinion thit the picture and print of the zebra had 
been taken from the smie animal —1 wo specimi ns of 
lonses one a slow Ions (Ny ticebus) and the other a slender 
Ions (I orik) recently acquired by the British Museum R 
Lydokkor Ihe Utter spciinien was pointed out to be 
sufficiently different from thi typical / {.raciltt to be 
entitled to subspecific rank—Ihe morphology -ind classifi 
cation of the Asellota gfroup of crustaceans with debcrip 
tions of the genus Stenetrium and its spines Dr 11 J 
ItasiMn The Iizird Lactrla dePreita c f C amerano and 
Its varietii s G A •oulangdr, F R S —A small collection 
of fresh water Lntomoslraca from b luth Africa R 
Ourtidy. I he collection comprised examples of five species 
three of which were described as nea —The cranial 
osteology of the b gyptian mastigure (Vromatttx tptnipet) 

F b Bdddard. F R b 

Chtmical Society, December i —Prof W A. Tildea, 
F R 5 m the chair —Ihe nitrites of the alkali and alkaline 
earth metals and their decomposition by heat P C RAy 
These nltntes are shown to be comparatively stable and 
their aqueous solutions can be evaporated to dryness without 
decomposition or oxidation taking pi ice \\ hen barium 
nitrite is heated it is first converted into banuni oxide and 
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banum nitrate tha Utter finally alao Mng dacomiwaad 
into baryta—^Matallie drrivatirea of nitrogen fodida and 
their bearing on it* conetitation O Utiarmdi Guyard a 
Bippoaed copper derivative of nitrogen iodide le ehown to 
be a cuproaamine periodide 7 he ailver derivative de 

acnbed by Sauhay is found to be a true nitrogen iodide 
derivative of the formula Nl, NHjAg —Syntheaia of 
I I dimethylhexahydrobenzene A W Orweeley and 
Nora RaiiBwf—Ihe formation and reactiona of imino 
compuunda (I) Londrnsalion of ethyl cyanoacetate with ita 
aodium derivative H BBroiit F G P Remfry, and J F 
Thorpei This is a preiiminan communication reganling 
the properties of eompounds containing the group 
-^(mNH)— which in some resputa closely resembles the 
■^O group in reaction —The aflinitv constants of aniline 
and ts derivatives R C Pauvnwr and F J Wau^ 
These constants are best measured in such cases by deter 
n ning the distribution of the halts between two imm scible 
solvents applied simultaneously The following subhtituenta 
exert a decreasing electronegstive action in the order in 
which they are given on the affinity constant of aniline — 
NO, roOH —N=>=NPh Br Cl Me OMe - The attractive 
force of crystals for like molecules in saturated solutions 
E ■onatBdt. Crystals of a salt were placed in saturated 
solutions of the same salt and the amount of the latter 
withdrawn from the solution by the attractive force of the 
crystals was determined penodically — Ihe Gngnard re 
action applied to the esters of hydros) acids P F 
FrMkIsind and D F Twriaa A substance which m prob¬ 
ably osM tetraphenylerythritol was obtained by the action 
of magnesium phcnvl bromide on dimethyltartrate—^Note 
on the addition of hydrogen cyanide to unsnturated com 
pounds A I apwrorth It is shown that in spite of 
Knoevenagel s assertion to the contrary there is no experi 
mental evidence that mes t)I oxide unites directly with 
hydrogen cyanide except in the presence of alkalis The 
author is now engaged in the examination of a number 
of products obtained by the interaction of aldehydes with 
chloroacetates in presence of potassium cyanide 
Mathematical Society, December 8 —Prof Forsyth 
president in the chair—The following papers were com 
municated —On a deficient multinomial expansion Major 
MaeMMion A generalisation of the binomial theorem 
made by Abel and restated by Caylev leads to the consider 
ation of the series that is obtainM from an ordinary multi 
nomial expanson by restricting the indices of the terms 
to obey certa n Diophantine inequalities Ihe paper con 
tains investigations of the number of terms in such a MCies 
the sum of the coefficients and a syzygetic theory of the 
distinct terms —^The application of has c numbers to 
Bessel s and I egendre a functions Rev F H JMkaon 
The author generalises various functions that are expressed 
bv power series by replacing n m the coefficient of x by 
ip ->) (P-i) I wo generalisations are obtained of 
Bessel s functions one being denved from the other by in 
version of the base p In the present paper the author 
shows that these two functions are connected by a relation 
lontaining bas c exponential functions He obtains also 
general sations of a number of results which bear on the 
relations between I egendre s functions and Bessel s func 
tions and he conne ts the theory of the generilised 
I egendre s fun tions w th that of the Theta functions — 
On grtups of order Prof W BumaMa In a 

previous paper the author had proved that these groups are 
soluble In tlje present paper it is shown that suoject to 
certain specified except ons when the order is even a group 
of the specified order in which p^>^ must have a character 
istic subgroup of order where a is such that p«ui greater 
nan /•/ d—On the failure of convergenie of Fourier s 
series Dr L W Habaan Fourier s aeries formed for a 
continuous funit on may not converge at a point and then 
It does not represent the function at the point In the 
paper attention is directed to a class of series which foil to 
converge but can be made to converge to any assigned 
value by enclosing suitable sets of terms in brackets and 
treating the terms in a bracket os a single term No 
example bos ever been found of a non convergent Fourier s 
serM whi h cannot be included in this class The nature 
Wte set of points in the periodic interval at which a 
FbMrlM-s senes falls to converge is discussed and it ts 
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shown that when the function to be reprasented by Aw 
senes ts oontimious this set has tbs ** measure ” aero 
An extension of Borel s exponenttol method of suoMUtieB 
of divergent senes applied to linear differential equations 
F eunnlnsliBm The object of the paper is to makw 
more precise the connection between Li^ace s solution of 
linear differential equations in terms of defimte mtegrala 
and the asymptotic expansion of the solution as the pr^uct 
of an exponential function and a descending power senes 
Ihe latter series with the exponential factor omitted is 
shown to be summable in a sense analogous to that of 
Borel s theory and it is proved Aat Ae fundamental 
jMoperties of summable divergent senes such os differenti 
ation term by term addition and multiplication term by 
term are valid for the series in question —On Ae linear 
differential equation of the second order Prof A C 
Dtawn. 

Cambridox 

Pbiloaophieal Society November 14 —Prof Mstiball 
Ward president in the chair —The charge of the a ray* 
from polonium Prof Thamaan, F R S A bismuA disc 
covered wiA polonium (or radio tellunum) as suj^ied by 
Sthamer was mounted on pivots in a vacuum tube In 
front of Ihe disc and about 3 cm from it was a very care 
fully insulated gold leaf electroscope which could be diarged 
wiA either positive or negative electricity The vacuum 
tube was exhausted by first pumping out as much air as 
jioasible by a mercury pump and then using Dewar s 
mrAod of extracting the remainder of the air by dense 
charcoal cooled by liquid air In Ais way vacua were 
obtained very much superior to those got by pumping alone 
It was found Aat at these very low vacua the electroscope 
in front of the polonium if negatively charged leaks so 
slowly that it is hardly possible to measure the leak with 
accuracy while if the electroscope is positively charged its 
leak IS very rapid certainly more than 100 times the leak 
when charged negatively Thus the polonium gives out 
large quantities of negative electricity but not enough 
positive to be detected this is very remarkable as polonium 
IS generally supposed to give out nothing but a rays In 
order to see that th* positive electricity had not been 
swamped by the negative Ae instrument was placed in a 
strong magnetic field Ais stopped the negative corpuscle* 
coming out of the polonium from reaching the electroscope 
and It was found that now Ae latter no longer leaked when 
charged wiA positive electricity but Aough the negative 
particles had been stopped no positive ones could be detected 
for there was no leak from the electroscojie when negatively 
electrified The author was never able to be sure of any 
mcTea%t in Ae charge of a negatively electrified body placed 
near the potomun this he thinks is due to the negative 
particle* from the polonium moving so slowly that they 
are unable to make headway against Ae repulsion exerted 
by a negatively electnfied body The a ray* of polonium 
are defiected by a magnet hence th^ must be positively 
charged at some part at any rate ol Aeir umrse yet no 
trace can be found of Ais charge when the ran strike 
against an electroscojie The question 1* discussM wheAer 
the a particle* low their charge when Aey jiass through 
Ae cloud of negative ones near the polonium or whether 
they are alternately charged and discharged the time during 
which they are uncharged being much longer than the time 
they are charged —On Ae dynamical significance of Kundt * 
law of selective disjiersion in connection with the tran* 
mission of the ener^ of tram* of dispersive wave* Prrf 
Larmen F R S —The chlorination of a picoline W J 
Ml, r R S —An attempted synAesis of uric and H J H 
Fonton, F R S —^The Affusion of hydrogen Arough 
palladium O W Riehardaon The paper is chiefly a 
criticism of Ae conclusions Aawn by Mr G N St Schmidt 
(Dtude $ Ann vol xiii p 747) from hi* experiment* on 
Ai* subject The author shows that the known facts can 
be explained on the byjiothesi* that Ae hydrogen inside the 
metal is dissociated in the same way as for platinum — 
Optically active nitrogen compound* Mis* M B Thoma* 
and H O •ion** The work was undertaken in order to 
find out what connection exists between Ae constiAtion 
of optically active nitrogen compound* and the numerical 
value of Aeir rotatonr power The rotation for a boac 
nm may be determined by preparing the salt wiA an acid 
of known rotatory power and subtracting Ae rotation due 
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amwoMi soliitlott Tba aarln of aulMthutad ammoi 
am uadar Invaadgatloo contain tha phanyl, baiuyl, 
mathyl radicala wiOi ethyl, Mopropyl, uebutyl or uoamyl 
Tiha paper containa a brief account of tha reaolution of the 
uopr^l compound by means of its dextro-brom-camphor 
sulphonate 

DUBUM 

Royal Dublin Society, November 15 —Dr R F Schaief 
in tha chair—Prof T Johwoon gave an account of a 
disease of swedes which has caused considerable loss in 
different parts of Ireland especially in the west The small 
leaves berome ‘ spotted " turn yellow and fall off The 
attack is due to Ctrcotfora Bloxamt Berk and Br which 
causes disease in swedes in Germany and Switzerland 
\ssociatad with the Cercospora from different localities the 
author found a Phoma-stage suggestive of Phoma 
Bratncat fhiira and in one locality associated also with 
Cercospora PUospora turbamm $ Brattuae ^Lasch) Sicc 
The swede disease shows a curious parallelism with the 
disease of the sweet chestnut investigated by Berlese in 
Itaiy, where Ceroosporeila Phoma or Phyllosticta and 
Sphserella stages are associated —Prof W F Bsirrwtc, 
h R S read a paper on a method of protecting the hands of 
the operator from X rav bums The author stated that in 
taking some radiographs of surgical rases during the first 
three months of 1896 (shortly after Rontgen s discovery) 
he noticed the extreme opacity to the X rays of any band 
iges which contained a dressing of iodoform This led to 
a series of experiments on the relative transparency of bodies 
to the X-rays and it was discovered early in March 1896 
that all bodies of high molecular weight such as iodoform 
were opaque to these rays If then the burns produced 
by the A rays be due to those rays which cannot Mnetrate 
a layer of iodoform it is easy to construct gauntlets with 
an inner lining filled with iodoform which would entiieiy 
protect the hands of the operator Such gioves would br 
far more flexible and far lighter than gloves with a lead 
lining Ihe author added to his paper an historical note 
on the relative transparency of bodies to the X rays giving 
a brief summary of the work done 
Mauchkstfr 

Literary and Philosophical Society, November 15 — 
Prof W Boyd Dawkins IRS president in the chair 

Dr W E Moylo exhibited specimens of certain rare 
(ephalopoda —(1) Anetstroehtrut hchUnsUmt from the 
Maidive Archipelago the type specimen in the Pans 
Museums being the only one previously known (a) A 
species of Cirroteuthis from the neighbourhood of the Cape 
of Good Hope beautifully preserved in formol and exhibit 
ing the gelatinous appearance and rounded stumpy form 
of the animal in a way never seen in examples preserved in 
alcohol (3) Section of an octopod embryo from Zanzibar 
showing a number of peculiar chitinous rods in the epithe¬ 
lium—^r F Nleholeen communicated a note on the 
mistaken idea that birds are seed carriers in which the 
luthor stated that he hod found no evidence from his own 
observations extending over many years that entire seed 
lan pass through a healthy bird In confirmation of this 
view Mr Nicholson quoted two passages from Macgillivray s 

A History of British Birds in which the author states 
that of many hundreds of berry eating and seed-eating 
birds which he had opened thm were only two which 
showed the present e of whole seed in their intestines and 
these two were in all probability cases of diseased action 
-Mr R W ■lliaan exhibited a number of birds’ egn in¬ 
cluding specimens of the following —the great black 
backed the lesser black backed the herring and black- 
headed gulls the Sandwich and lesser terns the ring sand 
plover and the guillemot The seiection was mode with 
(he view of demonstrating certain facts as to the coloration 
of the eggs and its relation to that of their surroundings 
Paris 

Academy of Scianesa, December 5 —M Maseart in the 
chair—On the general formula giving the number of 
double Integrals of the second species m the theory of 
olMbralc surfaces Emile Wl«su4 —On the nepheline rocks 
of Tahiti M UMrota. A detailed examination of a senes 
of rocks from Tahiti constitutes a continuous series from a 
pstrographical point of view in which the mineralogical 
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vanatKMis ara essentially the result of an increase in tlNh 
amount of Ihne, iron, and manganese, accompanied with 
a corresponding reduction in the amount of silica and 
alkalis -^On differential equations of a parabolic type Vito 
Valtorrsi —Observations on the Perseids for 1904 and the 
determination of their heights above thr ground V 
Powrtilor, A OlMUielet. and G Peifnilar ^e obsesv- 
atlons were earned out on the nights between August 9 
and 16 874 meteors were registered 180 of which were 

Perseids Only zy of these were of the first magnitude 
the greater part being of the third or fourth ordir With 
the view of determining the heights of some of thi inetemh 
aitnultaneous observations were carried out on the night 
of August lb at Rouvray and at Morvan (CAte d Or) two 
stations 101 kilometres apart 42 shooting stars were 
noted at the first station and 4s at the setond 13 of these 
being common to both and of these 4 have been reduced 
ihe height at the first appearance viried from 107 to 383 
kilometres at disappeirance from 34 to 66 kilometres and 
the length of the trajectory from 56 to S44 kilometres The 
average height for the first appearance was 168 kilometres 
and of disappearance 33 kilometres these figures being 
greater than those obtained by M Chrdtien in 1901 —On 
groups of the order pnme m>4) of which all the 
divisors of the order pm ’ are Abelian M Pwtron— Ihe 
design of high speed vessels Vice Admiral Pournlar. —On 
telestereoscopy Paul HalbroniMsr. The object of the ex 
periments was whilst preserving the strong magnification 
of the telescope objective to get the details standing out 
in clear relief The arrangement described has been used 
in geodesic work in the French Alps and has been found 
very useful —Researches on dielectric solids V Crasnlau 
and L By means of a quantitative study of the 

phenomena described qualit itively in a previous note the 
diminution of electrical influence through solid dielectrics 
by the production in the dielectric of a reactive charge is 
clearly estiblished—Fxperiments permitting of the demon 
stration of the n rays II Berdlar With the view of re 
moving objections to the purely subjective experiments 
which are used for the detection of the n rays the author 
has applied with success a photographic method very long 
exposuns being employed tn account of the feeble intensity 
of the light emitted On the composition of colloidal 
granules \ u l< r Hanrl and Andrd Miurwr The compo¬ 
sition of the colloidal granules of copper ferrocyanide studied 
by J Ducldux may be considered as 1 pirticular case of the 
phenomenon of adsorption The granules may be looked 
upon as formed by copper ferrocyanide which has adsorbed a 
certain quantity of jxitassium ferrocyanide It is not neces 
sary that compounds of indefinite chemical composition 
should be assumed —The action of methylene chloride upon 
toluene in the presence of aluminium chloride James 
Lavam It is shown that the ditolylmethane and dimethyl 
anthracene isolated by jrcvious workers on this reaction 
are mixtures From the former the author has isolated 
dimeta and dipara ditolylmethane and jB methylanthracene 
and from the latter three isomeric dimethylanthracenes On 
the retrogradation of some cyclic secondary amines P 
Lomowlt Amines of the type R — NIIR' on healing with 
Pi 1 give some of the primary amine RNH, together with 
RCI The reaction was best marked with the methyl 
anilines On the organic combinations of metals in plants 
MM SohlsMrMnlHiirffBn and RaBb —On the synthesis 
and chemical nature of scrbiente Gabriel Bartrbnd It 
IS shown synthetically that the sorbierite described by the 
author in a previous paper is identical with the d idite of 
Fischer and Fay —The biological fd/e of the diffusion of 
liquids Stdphane Lbduo Researches on the germination 
of the spores of some yeasts A aullllarmond On Ihe 
anatomical modifications which are produced in the course 
of the evolution of certain rhizomes AndrA DsMspMnd — 
Biospcleology Armand Vied A discussion of the bearing of 
the esidence of the animals found In caves on the theory of 
evolution —Osmotic communication between the vital and 
exterior media in certain marine Selacian fishes Rend 
Qifintan —f ernaeentcut Sprattoe a par isite of the sardine 
on the coasts of Vendde Marcel Rssudeuin — Ihe action of 
calcium jiennanganate on alkaloids and in particular on 
strychnine G Rscuilrmn—Ihe nutritive value of cows’ 
milk sterilised at 108® C for artificial feeding G 
Vsu'lol. As the result of work carried on over a period of 
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k are drawn that milk stenliMd at yS? C pre- 
acTva^ all it« nutntive value and it in no way Inferior to 
milk pasteunied at Sn" C or limply heated to 100* C 
No ippreciable decreate in the rradinett with which the 
milk wat issimitated could be noticed und not a tingle 
law of infantile oturvv occurred I he percentage of 
infants incapable of utilising kterilited milk was between 
3 per cent and 4 per cent 

Nkw Soltii WaII’* 

Royal Society, October $ -Mr C O Bulge pretideat, 
111 the chiir—I thnolngic'il notes un the uborigirial tribei 
of New Suith Wiles and Viilona R ff MotlMwo,— 
Prellmin iry observations on r tdir at tivitv and the occur 
reme 1 f radium in Australian minerals D Mstwaon ind 
1 II Utby A brief summ try of observ-itions on the 
ridio activity of minerals and ociurrence of radium is given 
shewing th It rompirativelv intense iitivity is only found 
assiKiatcd in minerals with thonum and uranium A 

torbernite ind euxenite were found highly setive but the 
specinuns weri too small to examine ft r radium A 

Western \ustralian gidolimte found bv Prof Norman 
LoHie to i main one bubble if helium in ten grams wis 
expected to lontain radium but none could detected 
twelve monazites were found ridio active one with 
doubli the ivirige activity of the others fiom Pilbarra 
Western \ustialia gave on heiting the ridium emanation 
five mcnuite and zlrion sands w ri ilso aitivi No re 
lation brtwein thoria contents and activitv w is found which 
points to the presence of ur mium —^1 he flood deposits of 
the ilunitr and llawkesbury Rivers Prof h H authrl* 
and Prof 1 W F dgeworih David, 

Caif lows 

South African Philosophical Society, SepiemtMi aS — 
Dr J l> 1 Gilchrist president in the chair - A new 
bouth African cypress Calhtm si,hwarm Marl Dr R 
M*n«th The two species of cypress hitherto known from 
South Afrua belong to the genus Widdringtonia which 
howevei is now mostly merged into the genus Caltitris 
I ntil reeently only one other species of Widdiangtonia was 
known vir If < ommertont from Madagascar but lately 
a fourth species has been found by Whyte on the Shire 
Highlands called by Sir H H Johnston the Mslanje cedar 
The South African species are C tutuperotdet the so called 
Cape ledar and C cupretioidet the saprechout The 
former is a tree from 30 to 40 fiet high and occurs only 
on the Cedar Mountains while the latter is only 10 to » 
feet or r trely 15 feet high but is common on all the moun 
tains of the south western districts When recently the 
author heard that tome Sapree trees in the Baviaans 
kloof Mountains were 40 to 60 feet high he suspeiled at once 
that ihis must be a different species and an examination of 
s m< r pc cones proved that this tree is quite distinct from 
the (o union C cupretsoides —Ihe Glacial conglomerite in 
the lable Mountain senes near Clonwillioin A W 
■osar* Ihis communication is an extension of one read 
before the society in 1901 The conglomerate with glaciated 
pebbles has now been triced through 1 distance of ' ' 

If miles near ( lanwilliam—South African Verbei 
supplementary noli li H W PMSroon—hurther .. 
on fartorisable continuants ihos Muir—South African 
Ilymenoptera P Oamaren—On the structure of the endo 
thiodoQt reptiles K Breem 
Cktober afi—Sir David Cull K C B b R S vice-presi 
dent in the chair —1 he rocks of Tristan d Acunha brought 
back by H M S Odin Commander Pearce K N and their 
bearing on the question of the permanence of ocean basins 
b H L •ehuMum Ihrough the lourtisy of Commander 
Pearce of U M S Odin a number of specimen! were 
recently obtained for the South African Museum from the 
island group of Tristan d Acunha Ihe islands ore de 
senbed in the Challengir reports and from the accounts 
published m them it is evidi nt that while Inaccessible Island 
and Iristan d'Acuaha itself are ordinary volcanic islands 
Nightingale Island is a gigantic agglomerate neck like 
those th It the author has desi ribed from Griqualand East 
on the flanks of the Drakensberg Mountains Two rocks 
of a type unusual to vnlianic islands were brought back by 
tlMpx^ition one was a white mica and biotite gneiss 
frtifn Tristan d Acunha the other a Itv i containing foreign 
fragments from Nightingale Island 
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A ZOOLOGICAL PRIBUTE 
Mark Anniversary Volume To Fdward Uaurenk 
Mark Hersey Professor of Anatomy and Director 
of the Zoological Liboratory at Harvard University 
in Celebration of Twenty five Ye irs of Successful 
Work for the Advancemfnt of Zoology from his 
former Students 1877 1903 Pp xix+41 j, 36plates 
and portrait (New York Holt ind Co 1903 ) 
HIS stately volume is -i tribute to a notable 
personality in the history of American zoology 
It has been inspired by the affection and loyalty of about 
one hundred and fifty of his former students twenty 
sue of whom contribute the memoirs which fill its 500 
quarto pages To their esteemed mister these 
students—now themselves in many cists well known 
teachers and investigators—express their gratitude for 
his rigorous discipline in mctliods of work for his 
critical skill and lor lus stimulating sympathy They 
recall with pride the service that was done to satnee 
by the publication of Mark s w< rk on the maturation 
fecundation and segmentation of the egg of I imax— 
a work that introduced into America the then new 
cytological methods in the application of which this 
count^ has since readied an elevated position It 
likewise introduced into zoology a proper fulness and 
accuracy of citation and a convenient and uniform 
method of referring from text to bibliography It 
marked a step forward also in thoroughmss ind dc 
tail and in the full recognition that even in zoology 
as in physics md chemistry method is hardly Uss 
important than m ittcr 

The tribute of twenty five memoirs is one to make 
I teacher proud especially is they exhibit many of the 
f( itures whKh have distinguished his own work 
Scitaro Goto leads off with a description of a new 
Craspedote medusa —Ohndtotdcs formosa n g et sp 
from Misaki like Haeckel s Olindias in some ways 
yet strikingly different e g in having six radial canals 
instead of four Along with Gonionema and Hali 
calyx Olindiopsis md Olindias represent the sub 
family Olindiad^ which must rest meanwhile under 
the Eucopidie among the Leptomeduss H S Pratt 
describes four new Distomes— a new genus (Ostiolum) 
from the frog related to Haematotoechus of Looss and 
threi new species of Renifer (- Styphlodcra) from the 
mouth and air passages of common North American 
snakes W A Locy takes us into a different domain 
in elaborating his discovery (1899) of a new nerve 
in Selachians which arises on the dorsal summit of 
the fore brain before and ap irt from ill other olfactory 
radices and runs to the olf 11 tory epithelium Asimilir 
nerve has been recorded in Pro^ttrus by Finkus and 
in Amia by Allis elsewhere A has remained un 
detected Jacob Reighard takes us mto the open air 
m his fascinating and most instructively careful study 
of the breeding habits of Atnia calva fhe sexes differ 
obviously in colour but spawning is usually at night, 
there are about three times as many males as females 
on the spawning ground, the male builda the nest 
guards and defends it, he excites the female by biting 
and rubbing, he may induce tw6 females^at different 
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times to spawn m the same nest, he leads the young 
black larvae forth reunites the school when it lose^ 
scent and guards them until they begin to assume 
orange and green hues he is a model of paternal c ire 
Charkb A Kofoid describes an interesting Opalinld, 
Protophrya ovicola the least speci ilised member of the 
family which he found in the brood s ic of I tttorina 
rudts An interesting item is the presence i f a micro- 
nucleus which has only been ob^rved in one other 
Opalmid Anoplophrya branchtarum It is obvious 
that the questiin of tli micronucleus in Opalinids 
should be looked int > ind that this new genus should 
be searched for in other localities ITie n \t memoir 
brings us back to new fanglcd methods fur 

C B Davenport comp in s a lot of Pccti ns from 
Tainpi Florid 1 (Picten gtbbus vir dislocitus) with 
another lot from Sin Ditgo f alifornia (PecUn 
icntncosus) Thisc iie ilosely analogous specits, 
and if environmi nt il f 1 ts ire similar the variability 
should be the s im But in ill the proportions 

measured the San Di go Pcctcns show themselves 
from 50 per cent to k o per cent more variable th in 
those of 1 inipa Flic San Diego forms represent i 
plastic ricc in a varied present environment It seems 
to us that the concepts of variabibty and modifiability 
must bo analysed out before such statistics as th se 
offered in this mt m r < m be of much value m ajtio- 
logicil d siu Sion Obs rved dilTerencis hive to be re¬ 
corded but It IS only when demonstribU modific 1 
tconal differencis ir subtracted from the observed 
differences that wi t in driw secun conclusions as to 
variability in th sirict sense Gertrude Grotty Daven¬ 
port discusses the longitudinal division and fragmen 
1 ition of the s a anemone ^agartii liriti and shews 
that numerous interm diatc forms may occur while the 
individuils ir always tending by means of regenera¬ 
tion in the direction of twelve stripes md forty eight 
iiicsentcrics \gain we must emphasise the desir 
ibility of distingui hing betiien modifiiational and 
variational divergences from th ni rm of the species 
Frank W B neroft describes an interesting seasonal 
modification if th compound \siidiati Bolrylloxd t, 
gascoi the lolony died down and the zooids de 
guieritcd but with th assist inii of i yellow lobe 
containing no zooids lecoperation was effected Cirl 
H Eigenniinn disc isscs another mode of degener 
ation in t lling the \holc history of the eyas of the 
bhnd Amblyspsid hshes ITit foundaficMis cf the eye 
in the embryos which develop m the gill i ivity of the 
idult are normally 1 ud but tlie st iges beyond the 
foundations art luenogenetic or direct in fact there is 
1 developmental degeneration conesponding to th 
degeneration of the eye in the adult Somewhat sur 
prising IS H P Johnston s account of three fresh 
witer Nereids—Nereis Iimwi ola n sp LyiatUs 
hawMtensis n sp and Lycaslrotdts dlitcola n g et 
ap —from indubitably fresh water habitats The author 
discusses the conditons which will admit of marine 
forms becoming denizens of fresh watei md gives a 
useful synopsis of recorded cases rf fnsh water Poly 
chaeta Then ftdlows an interesting study in ethology 
H R Linvillc s nctount of the tube formation in 
Amphittite ornata and Diopalra cuprea the particular 
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point of which ii the minute edaptatifliu of atructure 
to function, an illustration of a kind of reaoarch wtdcb 
is always welcome and vnluable. 

W. E. Ritter discusses the structure and aflnities 
of a new type of Ascidian. from the Californian coast, 
which he calls Herdmania after a well known 
ascidiologist. The colony is composed of crowded but 
entirely free zooids arising by budding from short, 
much branched, closely interwoven stolons. The zooid 
is long and narrow, with three regions—thoracic, 
digestive, and cardiogenital. It is quite unique in 
Iviving two cpicardiac tubes, separate throughout their 
l^gth; the oviduct serves as a uterus in which the 
embryos go through their development to nearly the 
period of metamorphosis; there is a peculiar grouping 
of the numerous branchial tentacles. It seems to be 
a divergent offshoot from the Polyclinid branch. 
R. M. Strong brings ua back to a familiar subject and 
an old problem; he analyses the iridescence or metallic 
coloration of the dorsal surfaces of the distal portions 
of the feathers from the sides of the neck of grey 
domestic pigeons. The coloration is not due to diffrac¬ 
tion, and Gadow’s refraction-prism hypothesis will not 
work. The colours are probably thin-platc interference 
colours or Newton’s rings, effects which are produced 
where spherical pigment granules come in contact with 
the outer transparent layer, C. R. Eastman takes 
us back to Palteozoic sharks, showing that the much- 
debated Edcstus fossils are genuine teeth, and repre¬ 
sent a stage in an interesting evolution series from 
Campodus to Heliooprion. We can hardly do more 
than refer to H. V. Neal’^ careful study of the de¬ 
velopment of the ventral spinal nerves in Selachians, 
but we may note that while the ncuraxones of these 
nerves develop like those of Amniota as processes of 
neuroblast cells, there is a migration of medullary cells 
in early stages of development, which, though they 
take no part in the formation of the neuraxones or 
ganglia of the ventral nerves, participate in the form¬ 
ation of the nerve-sheaths, which have usually been 
regarded as of mcsenchymatous origin. 

H. S. Jennings elaborates his interesting thesis 
that the asymmetry of most flagellate and ciliate In¬ 
fusorians, as also of the Rattulid Rotifera, is corre¬ 
lated with the habit of swimming in spirals. The 
spiral course is the simplest device for permitting an 
unequally balanced organism to progress in a given 
direction through the free water, and the method of 
reaction to most stimuli is closely correlated with the 
unsymmetrical or spiral type of structure. Rolfe 
Yorke contributes a study of the nerve cells of the cock¬ 
roach and of the substance within these that seems to 
coi respond to the chromophilous material m the nerve 
cells of higher animals. R. M. Yerkes shows by 
elaborate experiments that Daphnia pulex is strongly 
positively phototactic to all intensities from o to loo 
candle-power, and is negatively thermotactic at a 
temperature of about 28° C 

In a very interesting papci on Mendel’s law and the 
heredity of albinism, W. E. Castle and G. M. Allen 
show that complete albinism, without a recorded ex¬ 
ception, behaves as a recessive character in inhcrit- 
<mie, tmd that the facts arc in general accord with 
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Mendellan principle P. E. Sargent diacuaMt the 
'atnicture and funoboa, development and phylogeny 
df that archaic poitllb of the mesencephalic roof known 
as the tortis longitudinalit which is characteristic of 
Teleosts. T. G. Lee attacks a not less difiScnlt problem 
—the implantation of the ovum in the gt^her, which 
he finds to be quite unique as regards the nature and 
history of the pre-placental *' fixation-mass ’’ formed 
by the trophoblast. J. H. Gerould makes a comparison 
of the early stages of Sipunculus and Phaacolosoma, 
and seeks to show that the “ serosa ” of the former re¬ 
presents the remains of a degenerating prototroch equi¬ 
valent to that of the latter, which is in turn h^o- 
logous with the primitive condition seen in mesotrorhal 
Annelids. 

G H. Parker takes us once more into the open air 
In his study of the positive and negative phototropism 
of the mourning-cloak butterfly {Vanessa antiopa). It 
Is int^sting that the negative phototropism is only 
seen in intense sunlight and after the butterfly has 
established a certain state of metabolism by flying 
about for a while, and that the position assumed in 
negative phototropism exposes the colour patterns of 
the wings to fullest illumination, and has probably 
something to do with bringing the sexes together 
during the breeding season Ida H. Hyde presents 
a new interpretation of the structure of the eye of 
Pecten, supplementing and correcting previous de¬ 
scriptions. The long series of memoirs ends with one 
by H. B. Ward on the larvae of Dermatobia hominis 
—an Oestrid or bot-fly, widely distributed in America, 
though not in the States, which occurs commonly in 
the skin of cattle, pigs, and dogs, and less frequently 
in some other creatures, including—unfortunately— 
man. 

We cannot conclude our rapid review of this huge 
volume without directing attention to the great range 
of zoological territory which the memoirs cover, to the 
high standard of workmanship which they exhibit, and 
to the unanimity with which the various authors 
recognise their indebtedness to their master, Edward 
Laurens Mark. j. a T. 

SYNTHESIS OF VITAL PRODUCTS. 

The Otemteal Synthesis of Vital Products, and the 
Inter-relations between Organic Compounds. By 
Prof. Raphael Meldola, F.R S. Vol i. Hydro¬ 
carbons, AlcohoU and Phenols, Aldehydes, Ketones, 
Carbohydrates and Gluiosides, Sulphur and 
Cyanogen Compounds, Camphor and Terpenes, 
Ci^ouring-matters of the Flavonc Group. Pp. 
xvl+338. (London: E. Arnold, 1904.) Price a is! 
net. 

r N spite of the long and daily increasing list of 
A successful chemical syntheses of substances which 
are primarily produced as the result of processes 
occuning in living orghnisms, one constanUy hears 
from physiologists the complaint that the synthetic 
work of chemists, wonderful as it may be In itself, 
throws no light on the biochemical problem of how 
the same substances arc generated in the bodies of 
plants or animals. The points of view of the organic 
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diraiut and the phynolos^iit ai^ eqEvely dutinct The 
chemlat, in studyii^ a biochemicsf piquet etarta tqr 
duwcting It into a number of knbpn atomic groups 
and when thu analytic woik is complete he seeks 
to confirm his conclusions as to the constitution of the 
substance by piecing these atomic groups together 
agam so as to reproduce the substance synthetically 
In accomplishing the latter part of his task the 
question of imitating biochemical conditions never 
even occurs to him inasmuch as for his purpose the 
simplest and most efficient laboratory processes are 
the best, and when he has solved the problem from 
his point of view he is satisfied That ali/snn and 
indigd can not only be synthesised but that they 
can be synthesised so cheaply that the naturdl products 
cannot compete with them in the market is doubtless 
a triumph both for the chemist and fm- the techno 
logist but so long as each step of these syntheses is 
effected either by means of such chemical agents or 
under such conditions of temperature as would be 
fatal to life in any form it is evident that the results 
are devoid of any biochemical beanng and that the 
physiologist IS justified in disregarding them Mean 
while therefore so far as the important subject of 
the synthesis of vital products is concerned there is 
no helpful interaction between chemistry and physi 
ology Each goes its own way 

It IS with the object of endeavouring to remove this 
reproach from these sciences and of bnngmg about a 
better understanding between them that Prof Meldda 
has written the present work of which the first volume 
IS now before us The work is as the author states 

a record of the synthetical achievements of gener 
ations of workers arranged with a distinct biochemical 
bias In fact the title of one of the introductory 
chapters Organic Chemistry from the Bio centric 
Standpoint might have served as a subtitle for the 
entire work 

This bioccntric standpoint has as the author indi 
cates necessitated an arrangement of the subject 
matter differing materially from that usually followed 
n works on organic chemistry In these the deriva 
t ves are arranged under the parent < ompound or 
ihemical type from which in many cases they can be 
produced by processes of laboratory synthesis But 
According to the present scheme each vital product 
s in Itself a biochemical tvpe quite independently of 
the chemical tvpe to which it may be referred and 
the synthesis of each product instead of being men 
t oned incidentally in connexion with the f^rouj to 
which it belongs as a point < f minor interest is her 
brought into the first rank of importance In other 
words the chemical tvpe is in this work subordinated to 
the mdividual compound—a mode of treatment for 
which every justification will bo conceded when it is 
poi ited out that in vital syntheses there are u iquestion 
iblc genetic relationships between compounds of qu to 
different types (p 12) 

Another necessity arising from the biocentrie sta id 
point has been the recognition of down grade 
synthesis as well as of up grade synthesis —of the 
synthetic products obtained from complex generators 
by fission as well as of those obtain^ from simpler 
genn'ators by union Thus a numbei of substances 
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generally recognised as vitiS products do not occur 
as such in the hving organism but are produced by 
hydrolytic fission sometimes during the process of 
isolatmg them thus aluann from the glucoside 
ruberythric acid The justification for registcrmg 
these as viul products lies in the fact th it their atomic 
complexes are pre existent in the glucosides and 
similar compounds from which they are obtained 
The details of these classifications are worked out 
by the author with very great skill and with exhaus 
tive knowledge of the si bject References ire every¬ 
where given no fewer U an forty five periodicals not 
to mention the patent literature being quotid from 
Among the syntheses enumerated we have not suo> 
cceded in detecting any omissions Ihc author does 
not claim to h ive sifted critically the enormous mass 
of experimental records which he has brought to¬ 
gether he leaves to the investigators themselves the 
responsibility for their statements His object is to 
bring practical workers whether chemists physi¬ 
ologists or teehnologists into communication with 
the various authonties quoted 
The author admits that we are at present profoundly 
Ignorant of the modes of synthetic act on which go 
on within the living organism and he points to the 
necessity for i more systematic study of the chemical 
stages in which such action occurs—a branch of in 
vestigation for which plant life offers especial facilities 
He pomts to Charalxit s researches on the develop¬ 
ment of the tcrpcnc alcohols and ketones as examples 
of the pioneering work required He is firm in his 
belief that such work will not only increase our 
knowledge of biochemistry but will place us m a 
position to imititc the conditions of biochemical 
synthesis Ht writes - 

If some decades hence a work on similar hnes to 
the present should ever be compiled it may ^ 
anticipated with confidence that the laboratory methods 
for synthesising vil 1 products will have approximated 
moie closely to the physiological processes (p 9) 
This confidence in the future poweis of the chemist 
IS closely connett d with the author s attitude towards 
Neovitalism He says — 

I think It advisable to place on record the opinion 
that the present aihievements m the domain of 
chemical synthesis furnish no warrant for the belief 
that the chemical prci esses of the living organism 
are in any sensi tran Lcndcntal or that they must be 
regarded is belonging to a class of special material 
transform itions wh ch human science will never be 
ible to r produce S eh an admission as the latter 
\ould be tantamou t to a procla nation of Neo- 
vitilism The t is no warrant for the behef 

that the physics or chemistry of animals and plants is 
ultra s« icntific (Preface p vi) 

To the present rev ver the terms transcendental 
and ultra scientific seem to beg the question It 
IS surely a matter for legitimate and entirely saen 
tific inquu7 whether our present laws of chemistry 
and physics which 1 ave been deduced solely from the 
study of dead matter apply without qualification to 
livmg matter Foss bly when the conditions of the 
b ochemical problem are more thoroughly understood 
It may ^ contrary to Prof Meldola s belief just as 
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«asy to show that we can never, in our beakers and 
retorts, imitate the biochemical conditions of vital 
synthesis as it is for a mathematician to prove the 
transcendence of v. 

This view, like its opposite, is, however, in the 
present state of our knowledge, rather a matter of 
opinion than of proof. 

In conclusion we congratulate the author on having 
produced a most useful work- a work of almost ultra- 
Germhn thoroughness—and one which will be an 
immense boon to all interested in the subject with 
which it deals. 


IONISATION AND ABSORPTION. 

'I he Becquerel Rays and the ProperUes of Radtum. 
By the Hon. R J. Strutt Pp. vii + 214 (I^ndon • 
Edw.iid Arnold, 1904.) Price &s, 6d. net. 

A NUMBER of books dealing with radloaictivity 
and the kindred phenomena have already 
appeared; and it is a bold thing on the p-irt of an 
author to place another before the public. However, 
with the cxcejilion of Prof Rutlicrford’s inimitable 
treatise on the subject, none of the previous works 
have been ch.ir.iclcristd by any striking indiMdu.ilits, 
so that there is, or rather was, still room for a 
vigorous statement of the general features of the sub¬ 
ject fiom a popular point of view. This the author of 
the present work has accomplished in a manner that 
leaves little room for criticism. He possesses to a 
remarkable degree the fai ulty of stating diffirult ques¬ 
tions in n simple way, and of expressing the answers 
in a language which is easily understood 
In a book of this kind there is usually a good deal 
of treatment whiili appc.irs somewhat slipshod when 
regarded from a strictly scientific standpoint; but such 
a charge cannot with justice be maintained against 
the present volume. Naturally some of the most in¬ 
tricate jioints, such as the effect of a magfnet on a 
moving electric charge, have to be tieated analogically 
to make thim represent anything real to a mind in¬ 
expert in dealing with this class of phenomena; but 
here the author has not only been fortunate in choosing 
familiar instances, but thosi' chosen have been true 
analogies, and aicuratcly represent the physical 
features of the lase The whole treatment is char¬ 
acterised by vigour and interest, and is such as wc 
should have every reason to expect from the pen of 
so well-known an investigator in this branch of 
physical science as the author. 

It is scarcely neci'ssary to analyse in detail the con¬ 
tents of the l^k, but the whole forms a clear and 
concise presontaUon of the great question of the rela¬ 
tionship between elei tricity and matter, which is of 
overpowering interest to physicists at the present time. 
In the first chapter we are made familiar with the 
various phenomena accompanying electric discharge 
in rarefied gases, and are thus placed in a position to 
understand the working of what may be regarded as 
a miniature discharge tube, viz. a radio-active atom. 
After describing the various manifestations of radio¬ 
activity and the properties of the radiations, the author 
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considers the various products of radio-active change. 
We are thus led to a probable view of the mode of 
origin of the chemical elements, in the evolution of 
which the inert gases seem to form the final stage. 
The last chapter forms a very lucid account of the 
electrical theory of mass and the various views of 
atomic structure based thereon. 

Unfortunately there is one serious blot on the 
general excellence of the book, and that is the treat¬ 
ment of absorption in chapter iv. Almost at the out¬ 
set (p, 87), the author contradicts himself owing to 
the word “ greater ” having crept in where he doubt¬ 
less intended to say “less.” TTiis uncorrected error 
is not likely to cause much trouble to those who are 
familiar with the subject, but wc imagine the beginner 
will be greatly perplexed by trying to rccondle this 
statement with what follow’s 

Apart from this, it seems a great pity that so much 
stress should be laid on Madame Curie’s experiments 
on the .ibsurption of the o-mys fiom polonium, as it 
is doubtful what conclusion can be drawn from them 
except that practiially all the rays are stopped by 
about four centimetres of air. In the experiments re¬ 
ft rred to a qu.iiilily of polonium was placed at a 
variable distant c bilow two parallel plates three centi¬ 
metres apart. \ hole in the lower plate covered by 
wire gauze allow id the o-rays from the polonium to 
penetrate the region between the two plates, and the 
ionisation it produied there was taken to measure its 
“ intensity " Madame Curie then investigated the 
diminution in the ionisation produced by placing a 
sheet of aluminium foil 0001 cm. thick (equivalent to 
2 cm of air) over the lower plate, when the polonium 
I was at differ! iit distances below it. When the polo- 
I Ilium was 05 cm .iway the aluminium cut down the 
I radiation to one-quarter its previous value, whilst 
w'hen the distance was 19 cm the ionisation was 
reduced to oiic-tw entieth This shows clearly, as 
I Madame Curie pointed out, that the o-ruys which 
have passed through a certain thickness of matter arc 
less penetrating than those which have not. The ques¬ 
tion, however, which is of most interest in the present 
state of the subject is how the ionisation per centi¬ 
metre of path v.iiies with the amount of matter pie- 
viously passed through. These experiments furnish 
no very certain answ'er to this question, since when 
the aluminium foil is inserted the whole of the radia¬ 
tion is absorbed long before it reaches the upper plate, 
so that the different experiments are not strictly com¬ 
parable. The whole question of absorption is very 
intricate, and it is undesirable to dwell further upon 
It here. There is still plenty of room for experimental 
investigation on this subject. For instance, Town¬ 
send’s experiments on ionisation by collision and 
Hurnck’s on that produced by the Lenard and 
Becquerel rays show that the number of ions pro¬ 
duced per cm. by a moving corpuscle increases with 
the velocity up to a certain point, and then decreases. 
It would be of interest to see whether, as is probably 
the case, this holds for the positively charged a-rays 
ns well. 

The book contains three useful appendices. The 
first describes a number of simple experiments illus¬ 
trating the essential features of radio-activitv; the 
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second gives the simple theory of the deflection of 
kadjode rays, for the benefit of those not entirely 
unacquainted with mathematics; while the third 
describes the chemical processes involved in the 
extraction of the radio-active products from pitchblende 
residues. 

The general arrangement is good, but there .ipjwnrs 
to be more than the usual allowance of uncorrected 
errors in spelling and composition. We hope that a 
second edition will give the author an opportunity of 
correcting these. 

On the whole the book may be thoroughly reioin- 
mended to the general reader as an accurati* and 
attractive uecounl of the latest aspect of sciinlific 
thought on the structure of matter, whilst the 
spetialisL will find numerous jiassagcs which are 
suggestive and stimulating 

O W. Ru IIARDSUN 


LABORATOay EXERClbhS IN BREWING 
Laboratory studies for Brewing Studenti, By A J 
Brovsn, M be , &c Pp Nvni+i9J. (laindoii 
Longmans, (irtcn and Co ) Prici' 74 fid. net 

brewing schooi at Birmingham is fortunate 
A in possessing Prof. Brown as its head, and we 
hail the appeal lime of his book as extending its 
advantages to students of brewing geneially. 

I'hese Laboiatoiy Studies desinbe a systematic scries 
of experiments illustrating the scientific principles 
underlying brewing. The author is < arcful to point 
out that he does not aim at dispensing with a tcachei 
Assuming a knowledge of chemical manipulation, he 
gives the detail necessary for the successful pirform- 
ance of each experiment, and draw's the appropriate 
conclusion. 11 c frequently lonnects tiic conclusions 
with others from allied experiments, and even to some 
extent with brewing practice, but at each step more 
and more scope is left for the teacher to discuss the 
bearing of the results on one another and on large scale 
work If the author published his own lectures we 
should doubtless find them un exceedingly valuable I 
complement to tlie work before us. 

The book is divided into four sections (i) barley 
and malting; (2) principles of the mashing process; 
(3) fermentation; (4) hops. These sections are further 
subdivided into parts and paragraphs, the latter corie- 
spunding to eaih experiment 
The first section follows the changes m outward 
appearance from the flowering stage to the ripe b.irley 
corn, and thence passes on to the anatomy of the corn 
and to its conversion into malt 

Under the heading dealing with the varieties, we 
find one of the many instances of the way in w’hirh 
the author equips his men for taking their part in the 
controversies of present day brewing but avoids all 
dogmatising on points still sub judice. The experi¬ 
ments ore planned so that the student will know 
all the characteristics of, c.g., Chevallier (we 
adopt Mr. Heaven’s spelling of the rev. gentleman’s 
name) and Goldthorpc, but he is left with an 
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open mind as to the vexed question of their rival 
merits. 

Dealing with the technical examin.ition of malt 
(and, indeed, also of barky and hups), we arc glad to 
find due recognition given to expert knowledge—the 
student being specially commend^ to the teacher foi 
instruction in it For wc are apt nowadays to under¬ 
rate the knowledge accumulated by the practical man 
—what corresponds to the “ farmer's eye " is still of 
immense value to the brewer 

Section i., part v., devoted to the chemical examin¬ 
ation of malt, is as good .is any in the book. Heton’s 
method of determining the yield of extract is very 
faiily criticised, and wc leave the subject with a full 
.ipprcciutioii of its value and difficulties. The foot¬ 
note of p. 46, lh.it “ .a thoroughly satisfactory malt 
null is yet to be introduied,” should appeal to .ill 
, interested in brewing 

I Section ii., the principles of the mashing process, 

I deals with the changes which take place when malt 
I .iiid water are brought together at various tempera¬ 
tures and sketches the .inalysis of wort as f.ir as the 
c.irbohydratps (much the largest ronslituenls) are ron- 
cirned We were sorry that, in giving the experiment 
showing th.it the influence of heat in restneting starch 
transfoiniatiun is dur to modification of the diastase, no 
reference is given to Kjcldahl’s “ Rccherches sur 
les ferments pruduiteuis de suere ” (Rc\umr du 
Compte rindn dcs 'Irnvaux du Laboratoire de CarU- 
berg, I, KM)), but this is perhaps on account of its 
being in a foreign language and so unsuitable for 
stude nts 

Section ill. is devoted to feimc'nl.ition, but, as there 
.ire already books, chit fly by the Hansen school, de.tl- 
ing with this im|>ortant subject, this section is ,i good 
deal cuitaihd. Wc are, however, gl.-id to see (even 
if they .ate in small punt) experiments on the author’s 
important discovery that the maximum number to 
which yeast cells niultqily in a nutritive solution de¬ 
pends, not on the number of tells with which the solu¬ 
tion IS serdi'd, but on the volume of the solution, 
granted, of course, a suflieicncy of fcaxl 

ScTtion iv , on hops, concludes the volume We 
wish .in rxperiinint li.id been includiU to show the 
restiietive action of hojis on the acid-fnrnimg buctcii.a, 
but suth an experiment is not a ve-ry c.isv one foi 
students. 

It will Imvc been noticed that the book adheres to 
the usual plan of beginning with barky and ending 
with beer This seems inconsistent with the e’ustom 
of passing from the wi 11 known to the less well known, 
and we should like to sec tried the opposite plan of 
starting with beer .md tracing it bark into its con- 
stitue-nts 

In training men foi technic.tl work tlie course should 
be; first, a general grounding in science; secondly, 
practical experience of the art m question; thirdlv, a 
study of the scientific principles involved. If this be 
so the work bcfoii' us should not only be of service 
to students but also to those brewers who desire to 
look into the expciiments cm which the principles of 
their art are founded 
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OUR BOOK SHELF 

liotfhologte und Btolope der Z*IU By Dr 

Mexander Gurwitich Pp xix+437 (Jena 
Guitav Fischer 1904) 

W« are told in the prefice that this book u intended 
(or the use of beginners fhe author must however 
have had Macaulay s omniscient schoolboy looming 
large in his imagination when he thus appraised the 
character of his completed work Many of the topics 
discussed are quite the reverse of elementaiy and the 
^ncral treatment adopted throughout is lacking in 
that quality of lucidity which is essential to success 
especially in a work that is written for the use of 
beginners The fact is the author has attempted too 
much and although his book may be serviceable to 
reoders already tolerably famihor with cytology it can 
we imagine hardly hope to appeal to the class for 
''■“‘-h It IS stated to have been designed 
The general plan of the work is somewhat novel and 
“ut^h to recommend it whatever one may think 
of the manner in which Dr Gurwitsch has actually 
esecutid his task Thus whilst a considerable de 
scription of cell structure is naturally included it is 
on the physical and physiological aspects of the 
problems that attention is mainly concentrated S<mie 
of the secuona in particular those dealing with 
metabolism are suggestive and well worth readmit 
although one not seldom m sses expected allusion to 
^ent work Indeed it almost seems at times that 
the aumor u rather needlessly attacking positions 
ance fo possess any real import 

number of pages are devoted to the 
subject of nuclear and cell division as well as to a dis 
c^wn of conflicting theoretical explanations of the 
mitosis '^e advanced student will here 
find murt to interest him if he will take pains to dig 
on tho question of reduction is omitted 

m “"thor regards it as foreign to 

Ae mam purpose of his book We cannot but rfgret 
processes therein concerned 
W.A an Connected 

deared imtosis that are not otherwise easily 

The last portion of the book is given up to a dis 

elementary organism or as the unit of organisation 
from the view of the 
«» difficult to 

foHow and the answer really depends on what mean- 
*nf*® definitions 

J* *• course obvious that the sigmfi 
can« attaching to the unit will not always be the same 
* **f«cent value for the morphologist 
® Pi'y»“>'<«‘»‘ respectively vrpnuiogisi 

'»«'>« «s “ ^hole possesses 
nevertheless strikes u^m dw 

of undue '» «'"‘l««ce 

of undue haste for example m the amiring number 

hes q^uoted no less than ordinary words repeatedly 
?r appearance But fowevM 

Ir itating this may be to Ae reader it would after all 
SJed'In the subji^t as a whole had been 

presented in a well digested fashion J B F 

A New Geonutn for Senior Forms By S Barnard 
and f M Child BA k 

Macmillan and Co Ltd 

This text book is intended primarily for the use of 
students who are rending for the Oxford and Cam 
brdge local examinations the London intermediate 
eMimnations nuthcmitics stages 111 and iv South 
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Kensin^n and examinations of like nature The first 
half of the hook is a very happy oombinatum of pracbca) 
work and deductive reasonmg Much acale drawing 
IS done it is to be hoped with proper appliances in a 
proper manner and teachers and students can select 
from a large number of graphical exerciset appearing 
at short intervals many of which have been tuen by 
permission from recent examination papers Tngono* 
metrical ratios for acute angles are introduced and 
formuls established relating to tnangles a short table 
of sines cosines and tangents being employed for 
numerical calculations This section also deals with 
the tfeometry and mensuration of the simple solids 
the formul® used being all proved The pnsmoidal 
formula and suggestions for the treatment of irregu 
larly shaptd figures seem unfortunately to have been 
(verlooked There arc a few pi^es on the geometry 
of plane motion where the idea of a vector mi^ht have 
been appropriately ind very usefully introduced 
The second or theoretical half of the book is 
mainly concerned with the formal establishment of 
theorems relating amongst other matters to the con¬ 
nection between algebra and geometry (after 
Euclid II) to circles to ratio proportion and similar 
figures and to solid geometrv as in Euclid xi A 
1 ttle modem geometry is given but there is no 
descript on of how form and position in space are de 
fined and exhibited by si ale drawings 
The authors have produced one of the best of the 
new text boedts which are following closely the progress 
of n form rather than leading the way The volume 
can be heartily recommended to students who are pre 
paring for mathematical examinations under recently 
revis^ schedules 

Studten Bber die dlbummoide mtt besonderer Seruck- 
nchtigung des Sfonmn und der Rerattne (Studies 
on Albuminoids wiUi Special Reference to Spongui 
and the Keratins ) By Dr Eduard Strauss Fp isS 
(Heidelberg 0 Winter 1J04) Price 330 marks 
This little book docs not treat as its title might lead 
SI me to suppose of the albuminous substances in 
i general but of that limited (,roup of them to whidh 
the term albuminoid is usually restricted by physio¬ 
logists This group includes spongin cornem gor- 
gonme onupmne conch obn spirographin and silk 
which are products (mainly skeletal in function) 
of the invertebrate world and collagen reticulin 
elastin and the keratins which are found anrong the 
vertebrate One notes in this list the ab^ce of 
chitin among the invertebrate products the reason 
being that this material has now been shown not to be 
a member of the proteid noup at all Reticulin also 
which w mentioned ana was originally described 
Siegfried does not really exist Miss Tebb con¬ 
clusively proved it to be an artifact from collagen and 
this view IS accepted by Dr Strauss 
The first seventy pages deal with a general account 
of these substences taken one by one The remainder 
of the book deals with some original work on tfaa 
digesuon producu of spongin and the keratins The 
proteoses so formed were separated by Pick s method, 
and their properties differ somewhat from though in 
the mam resemble the similar products of proteolysia 
derived from other and better known sources Among 
them two gluco albumoses are desenbed lodmq 
occurs not only in gorgomne the organic substratum 
m certam corals but also in spongin 
This contribution to science is interesting but deals 
with ouch a small comer of biochemistry that it will 
appeal to very few We doubt whether it is wise to 
magnify its im^rtance by making it the subject of a 
speaal book The first part of the work » dealt wi* 
though perhaps not quite so fully m all text books of 
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pfafuoktfiaU cfaemuttv, and the eecond part might 
quite wA have formed the eubject of a brief paper m 
one of dte numerous journals devoted to sudi subjects 
W D H 


hydnc phenols ” on another’’ There are too many 
slips of tlus kind in such a smill book to enable us 
to recommend it unhesitatingly to students in its pre¬ 
sent form 


pages from a Country Diary By P Somers Pp 
vi + aw, illustrated (London Edward Arnold 
1904) Price 7* 6d 

This is one of those delightful books written in the 
form of a discursive diary somewhat after the style 
of Sir Herbert Maxwell s Memories of the Months 
which may be taken up and read during every spare 
half-hour until the reader finds with regret that he 
has come to the list page Almost every kind of topic 
and pursuit connected with country life receives a 
share of attention among them to a brief extent the 
habits and ways of birds and other animals Among 
statements connected with natural history is one (on 
the authority of a well known taxidermist) that albino 
pheasants always have diseited liver this however 
if true i in scarcely be cause and effect since such 
birds have white plumage from the first and they 
surely cannot be hatched with liver disease Special 
interest ittnches to the statement that a hen grouse 
of normal colouring produced an entire brood of creim 
coloured chicks since this seems to afford an instance 
of how 1 new colour-phase might be produced by dis 
continuous variation The subsequent history of the 
brood IS not recorded—probablj its members were all 
shot 

Several references are made to otters and their 
habits and although he is a thorough sportsman 
the author cannot refrain from uttering a word of 
sympathy with these beautiful animals when sur¬ 
rounded in the water by a pack of hungry otter hounds 
On the other hand he has nothing but scorn for the 
sickly sentimentality of those who would forbid such 
manly sports as hare hunting and stag hunting even 
when the deer is a so-called tame animal 

A Scheme for the Detection of the more common 
Classes of Carbon Compounds By hrank E 
Weston, B Sc Pp viu-f-56 (London Longmans 
Green and Co Ltd 1904 ) Price as 
This little book is intended for students who are pre¬ 
paring in chemistry for the hnal B Sc examination 
of the University of London The author who is 
lecturer on chemistry at the polytechnic in Regent 
Street has elaborated the scheme now offered as the 
result of many years experience with his own classes 
There certainly has bem a dearth of systematic 
schemes ” for the detection of carbon compounds and 
from this point of view the book should be useful 
Whether it will have any real educational vilue will 
depend very much upon the manner in which it is 
us^ If as in the case of the systematic schemes 
for the detection of inorganic substances the identifi 
cation of organic compounds is to be reduced to a 
purely mechanical series of operations involving no 
real scientific knowledge on the part of the student 
the present book will do more harm than good to the 
cause of education although it may help candidates 
through the Anal B Sc as Intended On the other 
hand if used intelligently in connection with the scien 
bfic treatment of organic chemistry it may be made 
of some educational use The selection of compounds 
has on the whole been judiciously made and we have 
no fault to find with the treatment excepting to point 
out that certam crudities of style and inconsutenciet 
of spelling seem to indicate either imperfect knowledge 
or imperil revision What quanb^ for example is 
meant by "a pinch”? Why s^ld the word 
” monohydncphenols " appear on one page and ” tn- 
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Photograms of the Year 1904 By the Editors and 
Staff of the Photogram assisted by A C R Carttf 
Pp xlviii-nyd (London Dawbarn and Ward, 

I td 1904 ) Pnee 2S net 

In these pages we have typical photographic pictures 
of the yeir reproduced and criticised Fhis stitement 
does not apply simply to British productions but ex¬ 
tends to those made m many lands where pictorial 
photography is practisi d Robert Demachy discourses 
on the pictures exhibited nt the annual series of photo¬ 
graphic events in branco Bntish Columbian progress 
IS recorded by II Mortimer Lamb The editor of the 
Australian Photographic Journal gives some notes of 
the advances made in his country while A new De¬ 
parture in American Pictorialism ’ is written by 
Sivakichi Hartminn These are ftrflowed by articles 
on the work of the year suggestions to would be 
picture makers by H Snowden Ward and Royal and 
Ring TTie two great exhibitions the Photographic ■ 
Sakm and the Royal are dealt with by A C R 
Cirter The American Salon and Western 
Workers in the United States * conclude the volume 
It may be mentioned that this publicahon is the tenth 
innuil issue and equ ils if it does not exceed both in 
quility ind number of illustrations those thst preceded 
It Most of the reproductions nre the work of Messrs 
Carl Hentschel Ltd - , 

It seems scarcely necessary to add that those of our 
readers who follow this speaal branch of photjwraphy 
will find in this volume matenal which should prove 
of great value to them 


LETTERS TO THE EDITOR 

{The Editor dots not hold himself resp^ble for o^ntom 
expressed by his correspondents Neither can he undertake 
to return or to correspond vnth the wnters of retected 
manuscripts intended for this or any other part of Naturs 
No notice is taken of anonymous communicationt ] 

Heterogenetic Fungus germs 
1HF development of brown fungus cells in mnneclion with 
/ooglosa as described m Natusb Novembw 24 by Dr 
Basuan is very faniil ir to me and probably to all who 
attempt pure cultures of fungi . .u* 

Various species of mcrosctpic fungi belonging to the 
genus Cladosporium are everywhere present on fading and 
dead leaves The spores and also the vegetable portions 
of these fungi constantly assume the form called Demaiitm 
puUulans by De Bary Su h forms produce exci^injW 
minute colourless con 1 a which can pass through tbid^ 
• • • • -'it ons these minuter’ 




form delicate hyaline 
Cladosporium If riltures 


' hypbss 
of these 


whch give origin to i Cladosporium It riltures 01 mesa 
conidia be omc infestcl with bacteria that form 7 ooglcM 
the hjphm become nvested w th a i mparatively ^thl<^ 
■ 1 cell wall and form either compi ' 


s of cells 


the septa exactly as hown in Dr Bastian s r g la 
a disease of Prunus japomca cause 1 by a Cladosporii 
large masses of gum just sufficiently dense to prevent 
dripping issued from the wounds The mycelium of the 
fun^s spread into th s gum and produced myriads of 
brown cells arranged in chains ... 

The semi liquid gum caused the same abnormal develop¬ 
ment as that produced by Zoogloea A plate showing the 
entire course of development of the fungus in the gum is 
contained in the Ketu BuUetin December 1898 As these 
fungi only develop on fading leaves t was not to be ex 
pected that they would ajqiear in infusions of young grass 

Herbarium Kew Gforok Massu 
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Note on Radio activity 
iN the course of some experiments on ^e rhemual be 
hdvinur of the 0 and y i lys from radium (Ramsay and 
Cooke Nature August ii) solutions were obtained con 
taming a radio active substance which could sometimes be 
rimcv^ from the solution by the formation in it rf a 
suitable presipitate Sometimes when such a solution con 
taming immonium salts ind in which xevenl precipiti 
tions had already taken place was evaporated to dryneks 
on the lid of a porcelain crucible the residue was found 
to be capable of lessening the rote of leak of the electro 
ope I e It behaved m the opposite way to an active 
residue whiih would increase the rate of leak this 
mti activitv has been observed on seversl oc asions 
and seems to be a specific property of the matter examined 
and not to be due to any variable condition of the electrc 
scope thus the natural leak taken before is the same as 
that taken immediately after such an experiment 

i have not found any mention of a similar phenomenon 
m the literTture on radio-activity but should be glad to 
know if like results have been noticed by other observers 
An explanation of the anti activity " would seem to be 
either that the leaf of the eleitroscope which was itways 
negatively charged receives particles carrying a similar 
charge whic h particles i ruse little ionisation of the air or 
that the rays exert a de ionising power on the air if one 
can conceive (f such an action W rxRNrNT CooKF 

Chemical Depnrtment University College 
Gower Street W C 

Blue Flints at Bournemouth 
THtRr IS an old man living here in Bournemouth who 
}ears ago was employ! d in re laying a part of the Poole 
Road some little distance with n the western boundary cf 
the borough He siys that he helped to put down i 
<)uantit} of refuse from the gas works mixed up with flints 
&< —for this was htfore the days when the Poole Roid 
begin to It minded with grinite Now it so hippened 
th It this very in in was empli yed to dig up and remove the 
surface of the road in preparation for the laying down of 
the tram lines and of the wood pavement with which thi 
whole roid is now cevered and he says that he helped tc 
dig up the verv stuff which years ago he hid helped to put 
down and that this old roid material was carted off to 
the new road then in course of construction upon the common 
and along the top of the cliff close by this part of the Pccle 
Road 1 he flints he sues cimc out blue and are the blue 
flints now to be seen in patches upon this new road along 
the west sea front J W Sharff 

Bournemouth 

Imelligsnce of Auimslt 

As some stray remarks of mine seem to haci set this 
discussion agoing I should b< glad if you would I indiv 
allow me to Supplement jour correspondents interesting 
letters bv two or three further stories whuh hive come 
directh under mv own observation They aic intended to 
be illustrative of methods of reoroniNg abiut reason In 
animals purticularli dogs It will be observed that each 
pilorv his Its own distinctive shade of inaccuiacy and that 
the shade grows dr tier is lou proceed 

1 trust however I shall by no meins be taken is doubt 
ing the correctness of the facts sent you by your scientific 
readers though I admit I might plead guilty to an indict 
ment for suspecting seriously their interpretation In the 
case of one or two of them I should not be surprised if some 
much more simple explanation than tho one put forward 
might have been overlooked 

vO Some years ago 1 had a favourite Irish terrier Tim 
Tim was a brave little chap and would not quail before 
a lion Like all of his sliain he had I may say in pass 
ing the rather human habit of grinning when imused and 
would smile back at you in quite a cornual fashion This 
not too common trait is I think noteworthy 

\\hen 1 mere puppy Tim in one bound leiped into the 
household s good graces ind by no less meritorious an action 
than by savii g us all from being burned alive It was this 
way Some newspapers thrown carelessly near the library 
grate caught fire but Tim who wis snooting on the hearth¬ 
rug bounded up and rushed to the cook making such a 
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budding conflagration 

1 am loth to point out that the young terrier could have 
had no more idea of a conflagration than Juno s geese when 
they cackled had of the Gallic invasion from which by so 
doing they are said to have saved the Roman Capitol and 
further I am greatly afraid that on the occasion showed 
not the foresight set down to his credit but for once m his 
life—cowardiie 1 he results indeed os not rarely happens 

from that species of wisdom were satisfailory and the 
appropriation of the praise on Tim s part quite after the 
manner of fully acknowledged rationale 
(a) In adult life lim used to earn his breakfast of morn¬ 
ings by c irrying my boots up to my room Where his 
astuteness and reasoning power nme in was by always 
fetching up polished loots though he might have three or 
fiiir pairs to piik mil choose from Of polished pairs he 
would invariably sc sc my light ones if they were at hand— 

I hint the housekeeper used to insist that he wished that 
I should go off with mvself and visit friends 
When doggie stories are cinling I seldom fail to 
extract this from mv budget and I am ilways tempted to 
odd little flouiishes \t all events 1 never feel called upon 
to explain that Tim possessed no acquired taste for bog mud 
ind aic irdingly he d s arded v ileil shoes 1 urther though 
lini wes by no means )a/y he set store by Helmholtr s 
great principle of the lonservatiin of energy He hid ex 
penminted ind disrov red for himself that there was far less 
using up of brawn iiid muscle in bearing along and aloft 
a thin than a heavy thick soled boot All this by no means 
appeared on the surface and so his superlative judiciousnc^ss 
was a source of deli(,ht to the c a k and of bewilderment to 
her visitors ill the year rcund 
(1) \ f irmer resi ling ne ir me h is a strong useful 
mongrel Major by mine 1 hough Major is a lur of low 

degree his wisdom is great end uncinnv I ike every 
other dog around here he would almost know your think 
ing—to use the pet phrase—and certainly would understand 
vour talking The latter stitement can be proved and I 
beg to undi rtake the demonstration 
bor agriculturists in these parts fairs are the grand 
111 nthh carnivals Snne months igo on the eve of one 
iir f irmer said to h s wife is they sat 1 v the fireside 
Jane I think I must 1 hum up Majoi to night and nut 
h ive him fc How us to morrow as he did on the last 
oicasion lAould v 11 believe it so the firmer relates 
It on hearing his sentence out mirihtd Mijor most 
indignant Next morning it an early hour is Jane and 
himself proceeded to the fair there he w is sitting on his 
tail on a feme looking out fir them more than a mile 
from home ' And so he was at the fun of the fair ns well is 
another 

Our farmer never onje tured there might have been 
in the me inline for th mi ngrel an atlraclion Of his own 
in the direction of the irwn though the torn lar was there 
to sc4 him thinking Qui suit dccfpi decipiatur 
(4) Another neighbiur possesses a spetted deg which he 
tails a water spaniel though he no less than every other 
puppy whelp and hound in the country may be dis 
Unwished for intelligenie he and they are ccrltinly not 
noted for good looks r long pedigrees this particular 
thoroughbred amongst many things (a) can go on i message 
to any house he is directed to within a r idius of three miles 1 
(b) can c Itch any hnre he sets his eyi s upon ' ind yet (c) will 
be fifteen years old to 1 day if he lives until Januoi^ 2 next' 
Fxplanation His owner somctimiw gives a loose rein 
to a splendidly vivid imagination 
I yield to no one beth in my respect and liking for our 
ranine friends ind in my admiration for their affection 
their highest developed quality But I am inclined to think 
their giKid points ind thinking powers are often vastly 
fxaggeritecl by friendly and carelessly observing eyes 
Much that surprises may be of the type of one or other of 
the four stones above given Imperfect ill trained observ 
ation reading into actions motives and purposes which were 
never dreamt of setting aside the simple for the marvellous 
assisted by a heavier or lighter dash of Munrhausenitm, 
would turn folly into wisdom and wisdom into folly By 
the help of any one of these principles one is iiuite capable of 
seeing in the most aimless action the profunditv of the gods 
Crhevelea co Leltnm Joseph Mbihan 
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sous. SCIENTIHC ChNTRES 
VI — The Physical Laboratory at the Mus^lm 
D Histoirf natureli e 

■^HE Museums d Histoire n iturelle m the beiutiful 
^ surroundings of the Jnrdin des Plantis in Pans 
(bunded in 1703 fonn an institution of ncknois 
ledged eminenn whilst the lectures delivered there 
are by the most renowned professors ind on most 
if not all branches of the niturcl sciences It was 
Cardinal Richelieu is we knnvc who founded the 
Jardin des Plantes somewhere 

about 1636 not long before the - 

iestablishmcnt of the I rench 
Academy by the sime great 
Minister of State 

fhe phvsiL il 1 iboratory in par 
dcular of these museums has been 
the seit of many discoveries and 
die centre from which has radi 
aled some of the best thrught is 
well as some cf the bist work 
thit has anitnifid the acidemv 
ind through it the scientific worlcl 
for thne quirt is of a century 
It » not often the case with 
acience nor indeed with other 
branches of learning that in 1 
single family there should be 
found for three generations 1 
series of d stinguished men of the 
highest Older of intellect who haie 
devoted their lives and best 
energies to its pursuit and 
ittained to universal fame More 
seldom is it then that when the 
lineage is thus preserved un 
broke n the members thereof 
should all be devoted to the one 
ind to the self same calling Pot 
three generations the Bccqucrels 
have uceupied in succession the 
same chiir it the same institu 
tion namely the Museum 
d Histoire naturelle in P ins Th« 
number of pipers which hav 
been read before the Academn 
des Sell nets b\ the Biiquertls 
extends t< sev n or eaght hundred 
Henn Becqucrcl whose portrait 
in his labe ratory at the Museum 
d Histoire naturelle is here repro¬ 
duced IS we venture to think 


Edmond is known is the in 
ventor of the phosphoroscope and 
the author of la Lumiire a 
woric of great value in its div 
whilst his grandfather Antoine 
Cdsar wis likewise fimous for 1 
long series of researches chieflv 
<m chemical dynamics and electee 
capillary phenomena His electrO' • —Pn»t H« n 

magnetic balance is of histone 
interest in the develeipment of the gilvanometir 
although long since abandoned for pr ictic il purpose s 
Thus the history of the phjsical laboratory at the 
Museum d Histoire n iturellc m^ be said to run 
parallel with the history of the Becquerels and the 
two to be so closely interwoven that to descnbe the 
part played by one and the influence exerted bv it in 
the development and advancement of knowleelge is 
perhaps equivalent to writing that of the other in detail 
NO 1834, VOL 71I 


0 with other seientific centres of this series, 
were many discontinuities here the con 


w IS bised up n Becqucrcl s observatiiii in 1834 of the 
deposition f metils on the negative LlcLlrodc whi.n 
the |x>les of a pile an imme rsed in solutions e f various 
mctillic silts thit the twe solutions needed i.ould bt 
kept ipart by the use of iniinil membran s withe ut 
preventing the pissigc of the eurrent iiid thit w th 
very feeble currents the deposition of m t 1 is ven 



I and uniform on the surf et of the electrode Although 
rivalled by many others in the ippliiation of these 
I prinenplcs many were the fat ts nd m inv the methods 
I which he announced with rapid succession m laying 
the foundations of th irt of e Ice ire plating 
It was to the study of electreKapillary phenomena 
I which he was the first 11 obs« rve in 1867 that his later 
years were devoted I he discovery w is e curious one 
I the result if wc mistake not of the deposition of 
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metallic cof^ on a crack in a test-tube containing 
a solution of cupric sulphate, and Immersed in another 
K^ution of sodic sulphide. The investigation ^ this 
phenomenon was full of interest, and not the least was 
the suggestion that the deposition of metals in veins 
in rocks is due to the same cause as that which he 
observed tn the broken test-tube. 

A member of the French Academy from iSaq, eight 
years before being wiled to the chair which he filled 
to the end of his life, he was also a corresponding 
member of the Royal Society, and received from it its 
greatest honour, the Copley medal, and from the 
Kmperor Na^leon 111 . the Cross of Commander of the 
Le^on of Honour. Thus with him there closed a 
chapter, a long, an interesting, and an eventful chapter, 
in the histoiw of the Museums dTlistoire naturelle. 

Edmond Becquerel, although a pupil of his father 
and for a considerable time his assistant at the 
museums, did not teach there, and, indeed, as Sir 
William Crookes has said in his obituary notice of 
him in the Proceedings of the Royal Society, of which 
he was a foreign member, it may “ be remarked 
that though he had early distinguished himself by 
scientific works of high value, and as the son of an 
eminent and much respected Academician he was not 
without influence, yet none of the great sdentific 
establishments of his country offered him an appoint¬ 
ment." He finally, however, secured a permanent 
position at the Conservatoire des Arts et Metiers, and 
there the abilities so long latent had full play, and 
manifested themselves by the success of his subsequent 
career. 

At die death of his father, in 1878, he succeeded to 
the chair of physics at the museum, and this im¬ 
portant rosition he continued to hold until his death in 
i8w. Brought up as he was in a scientific atmo¬ 
sphere, he evidently inherited from his father his 

acute power of observation," and that “infinite 
capacity of taking pains which seems to be the 
essential characteristic of the Newtons, the Faradays, 
and the Darwins, and, in short, of all the great leaders 
of ^ence." 

Since 189a Henri Becquerel has been professor at 
the Museum d’Histoire naturelle, and has continued 
those studies which his ancestors in days gone by 
pursued with ardour and with success, not the less 
marked, although perhaps, on the whole, notwith- 
standing their brilliant achievements, less fruitful in 
revealing that knowledge which was to come; for by 
his memoirs on the radio-activity of matter Henri 
Becquerel has given to the world of science the results 
of a very remarkable series of researches. 

There are four methods of studying ^e infra-red 

E rts of the spectrum: the thermopile, as employed 
Tyndall and others, the radiomicrometcr of Boys, 
s bolometer as used by Langley, and the phos¬ 
phorescent screen of Becquerel. After exposure to the 
violet rays, and if the screen is subjected to the action 
of the infra-red, the phosphorescence becomes so intense 
that the energy accumulated is radiated so rapidly 
that the parts thus acted upon become quite dark 
relatively to the other parts of the screen. Thus a 
map of the infm-red can be produced nnd studied at 
leisure so long as the phosphorescence of the screen 
lasts, or, indeed, photographs of the screen thus 
affected may be taken 'Hie effect is due most prob¬ 
ably to heat, and is therefore a case of thermtriuroin- 
escence Under the influence of heat the collisions 
between molecules become more frequent and more 
violent, nnd the energy absorbed from the more re¬ 
frangible rays, and stored up in the substance, by 
aome means at present not very clearly understo^, is 
once more yields up to the aether and radiated away. 
The energy is stored up in unstable molecular aggre- 
NO. 1834. VOI,. 71] 


gates which gradually disintegrate, as radio-active 
molecules have been found to do,' the change of 
absorption which accompanies fluorescence being due 
to the formation of these molecular groups. 

The absorption spectrum of crystals exhibits many 
anomalies, from which Becquerel has extracted a most 
important principle. If a crystal is composed of two 
isomorphous substances the molecular elasticity of 
which varies in different directions, so that the absorp¬ 
tion varies too, the absorption spectrum will likewise 
vary in different directions, so that it is thus possible 
to detect the presence of different substances, since 
in two isomorphous substances the directions of 
molecular elasticity do not correspond, and therefore 
the directions of absorption would likewise differ. 
Each chemical substance, therefore, affects the direc¬ 
tion of propagation and of absorption 

If the directions of absorption do not coincide with 
the optic axes, it is due to the presence of different 
isomorphous substances in the crystal. The absorp¬ 
tion spectrum of each substance remains different and 
in its own particular direction, whilst that of refrac¬ 
tion is the resultant effect. By this contrivance the 
composition of crystals has been examined and after¬ 
wards confirmed by chemical means, whilst in many 
instances the presence of substances in quantities too 
minute for the chemist to notice has been detected by 
this ele^nt method of analysis. 

But the most striking work that has issued from 
Becquerel’s laboratory relates to the radio-.ictivity of 
matter. Of this great discovery, separating as it does 
the ideas of this century from those of the last, so much 
has been written, upon their far-reaching importance, 
so many ideas have been discussed in these columns, 
that to discourse upon them here would be but vain 
repetition of all that has been said before; yet, para¬ 
doxical though it may seem, it is unquestionablv the 
work of all works that most definitely separates, and 
at the same time most closely unites, the two sciences 
of physics and chemistry> whilst it brings into promin¬ 
ence what may appropriately be called a new science— 
that of radio-activity—a science which neither physics 
nor chemistry can claim within its old province, and 
yet neither can disclaim, nor would it very readily do 
so if it could. 

What is the influence which these laboratories have 
exerted and exert? We may ask, what is the in¬ 
fluence of the Royal Institution? Is it not to be 
measured by the work which has been done there and 
by the ideas which have been scattered from those 
great fountains of thought—if they can be measured? 
How many youthful imaginations, how many 
enthusiastic aspirations have been aroused within 
those venerable halls, of the Becquerels as of the 
Davys, the Faradays, and the Tyndalls? Parisian 
lecturers are savants, philosophers, nnd orators. For 
although the Teuton regards the gift of eloquence 
(we hope it is his own) as the gift to be designated as 
“ gab,” the southerner or the Celt thinks it indis¬ 
pensable in the expression of n clear mind and of a 
great soul, at once saturated with thoughts and the 
grandeur of its subject; and in France this counts for 
more than it usually docs among us. 

These lectures are a source of inspiration to the 
multitude as well as to the grave, and their Importance 
cannot be overrated. 

Having said thus much of the laboratories of the 
Museum d’Histoire naturelle, wc may perhaps be per¬ 
mitted to add a word as to the central figw in this 
centre of scientific thought, of M, Henri Becquerel; 
from none need we expect greater freedom, greater 
ease, or kindlier consiaeration. The brief summary 

1 British AKucisiloa and Ebtirmmit, igoo-ot; and Phil. Mmg., igai 
Pktt. Trmm., iSy^ 
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of bis researches and of that of his predecessors is the How successful have been the results both from the 
record of this branch of the museums and also of the I literary and the artistic point of view readers of his 
debt which knowledge owes and must ever owe to book will not we vtnture to think be long m de- 
the influence of one of the most remarkable of the 1 nding To whet their-ippi titcs we hi remth reproduce 
pioneer Inboratorics ind great Furopean 

centres of scientific work __ 

John Butur BiRKt I 


THE NAILRF STUD\ OF 
BIHDE ‘ 

'T'HIS book fulfils the chief conditions wi 
^ h ivp previously insisted upon as btint, 
essential in all new works relating to th ‘ 
birds of the British Isles in that it is 
original intcri sting exquisitely illustrated 
from living subjects *ind not burdened w ith 
technical names Indeed the latter are con 
spicuous by their complete absence thereby 
no doubt nndiiing tnc volume much more 
accept ible to re idt rs of til classes than it 
would hivi been hid it included the usual 
superfluous i itercnlalions in bracketed 
italics Mr Boraston it appears to k to 
die * nature-study ' of birds comparatively 
late in lift and in his case it may be truly 
said better late th in nevf r for had he 
never done so lovers of nature in general 
amfitof birds in pirticular would have been 
deprived of a very charming volume contain 
ing a number ol fresh ideas and suggtstive * 

observ tltons Having once decided to take 
up the outdoor study of bird life the author entered 
on his task with characteristic energy and at once saw 
how essential it was for him to follow in the steps of 
the Messrs Kearton and to employ the timera to 
perpetuate the see ni s th it he s > much enjoyed if his 


f M I —KitUtrakw oa an Anghsn Qiir troi Binh by Lud mmI 

work was to be one that would appeal successfully to 
the public 

1 Bttdi by Land and Sm lb* R«cofd of a Ywrt Work w th PhM 
stuo and Comm By J M Bomslon Pp »v+iSo ilhumuod 
(tondoa Joho laao 1905 } Pneo let 61/ noi 
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—Yoosf Rinsed Plovm crouching Fn n B idi by land o d Sen 

a couple of the illustrations all of which by the way 
are twen from the author s own photographs 
1 he volume opi m. with the latter of what the author 
terms the two critical periods of btrd-life namely 
Mtrch and Sept mber when the migratory species 
irc in the thick of their departure from or 
airivil at th British Islands I loin Stp 
timber until May the seasonal observations 
of thi yetr ft rmiri(, the subject t f the volume 
r 1 itc to the b rd lift < f the neij,hbourhood 
f the author s ht me it Stretford near Man 
theater I It during June the scene is trans- 
f rred to thf wild toast of Anglesea and 
Pulhn Isl ind whiU in July and August we 
ontt more return to the home district 
Itrhips the \nglesci interlude forms the 
most interesting part of the vt lume but 
whethtr on a hohdiv or whethtr at home 
tht author s ems to be endowed with a 
m irvellt us t ipacity for work both m the 
nittir ot miking and ricording observ 
tions ind 1 t iking photogrtphs 
0 1 the w Id cliffs i f Angit si i is w e are 
uld on p 1 stalking birds for the 
11 rpt se of t king their porlr iits by a well 
plinned snij shot demands i considerable 
■mount of coolness and si idiness on the 
j art of the ohservi r is if he becomes too 
much absorl d in tht objiit of his pursuit 
iwkward iciidints ire likth to oicur ind 
even if suih undesirable ontinj,enclcs are 
successfully vt ided dis ippointinents from 
unsuspected 1 unavoidable ciuses arc only 
too likely 111 many instaniis to annul the 
8»» results of all the toil and trouble Who 

for instance will fail to commiserate 
the author on having lost the chance of snapping ” 
a situng nightjar (p ’’oa) from the fact that he 
actually did not see the bird for somt stconds and 
then, when “his ejes were optnid tht camera 
slipp^? 
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Ai an example of the succesiful accomplishment 
of a difficult task, wc reproduce (Fig. i) the photo¬ 
graph of kittiwake eull^ nesting on the preapitous 
race of a cliff, approach to which was effected by climb¬ 
ing down a narrow gulley and then scrambling over 
seaweed-clad boulders, to the imminent peril of the 
camera. 

As a specimen of really excellent bird-photography, 
wc present to our readers the picture of a group ot 
young ringed plovers (Fig. a), the mottled down of 
which harmonises so admirably at a short distance with 
their surroundings. 

If it be said that this notice is purely commendatorv, 
and contains nothing in the way of criticism, the reply 
is that we have found nothing to criticise or to con¬ 
demn, It is real nature-study. R. L. 


THE ARTIFICIAL PRODUCTION OF 
RUBIES BY FUSION.^ 

'7' HIS memoir opens with a short historical account 
^ _ of the attempts previously made to produce 
rubies by fusion, starting with the researches under¬ 
taken by Gaudin with the view of obtaining fused 
alumina in a transparent state. He obtained by 
fusing potassium or ammonium alum, together with 
a little chrome alum, small globules, which became 
opaque on solidification, but had the composition of 
the ruby These were shown by Becquerel to have 
the cleavage of corundum, and contained small cavities 
lined_ with crystals of ruby. Gaudin concluded that 
alumina could not exist in the vitreous state, and this 
view was supported by C. Sainte-Ciaire Dcville, on 
account of the uniform density of the oxide before 
and after fusion. The facts at present known are in 
supfrart of this view, for the transparent alumina 
obtained by fusion is a completely crystalline mass. 
The problem was not further investigated until, in 
i8fi6, Charles Kriedel described an experiment by which 
corundum was obtain<>d by fusion, presenting most of 
the prt^rtios of the ruby, but diflcrfng from the 
natural product by the presence of certain included 
bubbles, and by a rather low density. 

As the production of the bO-ca1led “ Geneva rubies ’* 
mmained a trade secret, M. Verneuil started a scries of 
investigations, following up the work of Gaudin. He 
found that to obtain the fused material in a transparent 
state certain conditions must be rigorously fulfilled. 
He compares the solidification of alumina to that of 
water, which forms according to the method of cool¬ 
ing transparent or opaque ice. An important observ¬ 
ation which appears to have escaped Gaudin is that it 
is only the portions of alumina which are fused in the 
cooler parts of the flame which remain transparent 
on solidification. One of the greatest experimental 
difficulties is that, however carefully the cooling it 
conducted, the fused mass is excessively brittle. This 
brittleness is least marked when a very small support¬ 
ing surface is employed. The apparatus devised by 
M Verneuil is very ingenious. The blowpipe and 
furnace tube must be absolutely vertical. Tne finely 
powdered alumina, containing the requisite quantity 
of chromic oxide, and specially purified, is admitted 
by means of a fine sieve, which is given a series of 
regular taps, controlled by an electromagnet, so that 
the material falls down the tube intermittently in a 
series of thin layers It forms a cone at the bottom, 
and as soon as mis cone.reaches a hot enough part of 
the tube the apex fuses, and the fused material then 
extends gradu.illy upw.irds in a long filament. This 
eventually reaches n still hotter part of the furnace, and 
develops .i spherical mass instead of growing further; 
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this spherical globule when solidified forms the ruby. 
The cooling has to be very ^adual, so that the crystal¬ 
line partied have time to Mcome regularly arranged, 
or an opaque product is obtained. If the ovoid mass 
is carefully detached when cold, it splits up into two 
nearly equal portions, but not alonjg a cleavage-plane. 
The product so obtained is an individual crysul, and 
the direclion of its principal optic axis is never very 
different from that of the major axis of the ovoid. 

The product when cut cannot be distinguished by 
its chemical, physical, or optical properties from a 
stone cut from a natural ruby. The operation may 
be considered successful when the clear product weighs 
12 to 15 carats, and has a real diameter of 5 or 6 
millimetres. It is, however. Impossible to obtain 
stones larger than i carat free from included bubbles 
and cracks, and experts can therefore readily dis¬ 
tinguish the artificial gems from natural ones. These 
flaws do not in any way detract from the beauty of 
the stones; they arc often clearer than many natural 
rubies, which arc seldom found perfect. 

The paper is illustrated by diagrams of the very in¬ 
genious apiiar.-itus devised by the author. 


CALCIUM METAL. 

PTLECTROMETALLURGY has at last succeeded 
in producing metallic calcium in comniemial 
quantities, and at what must be considered a relatively 
low price. Until withm a few weeks ago this metal 
had only been available in very small amounts, and re¬ 
mained a rare laboratory specimen; it is now obtain¬ 
able at a price per kilogram less than that charged 
by most chemical dealers for a small one-gram sample. 
Humphry Davy first formed the amalgam by electro¬ 
lysing lime, mixed with mercuric oxide and slightly 
moistened, with a mercury kathode; he isolated the 
metal in small quantities by distilling ofl the mercury. 
Since then many chemists have tnra m vain to find 
a method suitable for its preparation on a larger scale. 
Matthiesen, making use of Bunsen’s suggestion of 
applying high current density at the kathode, only 
succeed in obtaining a few grams at a time by electro¬ 
lysis of the fused chloride, or of mixtures of calcium 
and other chlorides having a lower fusing point. 
Henri Moissnn, as the result of a critical study of the 
numerous proposed methods, was able to prepare some¬ 
what larger quantities of the metal. His method was 
essentially a modification of that proposed by Liis- 
Bodart and Jobin in 1858, which consisted in reducing 
fused calcium iodide with metallic sodium. Moissan 
found that molten sodium forms an excellent solvent 
for calcium, and by heating calcium iodide with a 
large excess of sodium obtained on cooling a cake 
of the sodium-cakium alloy resting on the sodium 
iodide Small quantities of the alloy were thrown into 
well cooled absolute alcohol, which reacts with the 
sodium leaving the calcium pure, but in the state of 
a fine crystalline powder. This powder can be 
agglomerated by pressure and fusion, and thus 
Moissan prepared the fine specimen ingots of this 
metal which so greatly interested visitors to the Paris 
Exhibition of iqoo It is largely to him that we are 
indebted for a knowledge of the properties of the pure 
metal, of 'which he prepared some 4 kilos, by this 
process. Contrary to the earlier descriptions, calcium 
18 a white metal, the yellow coloration being due to 
a film of nitride; its melting point is about 760° C., and 
its density i 85. The definite compounds which it 
forms directly with hydrogen and nitrogen promise 
useful applications in the laboratory in cases where 
it is necessary to remove these gases. 

*1116 next advance was made almost simultaneously 
by Borchers and Stockem at Aix-la-Chapelle, and 
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Ruff and Plato at Berlin fhc method employed by 
these workers was in principle that of Mattbiesen but 
hy suitable construction of apparatus and regulation 
of temperature much better yields were obtained and 
the metal was thus prepared in larger quanuties 
Borchers and Stockem electrolysed molten ciluum 
chloride, which was miintained at a temperature below 
the fusmg point of calcium, they ismbe the low yields 
At higher temperatures to the reaction of fused tikium 
with calcium chloride to form a subchloride Using 
an iron rod as kathode they obtained a metal sponge 
which wis pressed with tongs before removing from 
the electrol^e The raw matcridl prepired in this 
way contained some lo per cent of calcium chloride 
which could however be ilmost entirely removed b\ 
subsequent fusion of the metal 

fhe final step in the evolution of the commerml 
process was taken bv Suter ind Redlich of the Flektio 
chemische-Werke Bitterfcld By the ingenious em 
ployment of i kithode which only just touches th< 
surface of the fused cilcium chloride they obtain a 
small layer of fused calcium under the k ithodc, before 
the calcium has collected in sufficient amount to flow 
away the chitrodc is very slightly raised, the metal 
thus comes into a cooler /one and solidifies By con 
tinuing the process i rather irregular rod of calcium 
IS built up whiih Itself forms the kathode The metal 
IS supplied in these rough rods which in outward 
appearance strongly resemble cabbage stalks but show 
a white metallic surface when cut through 
The present price quoted in Germany is about 204 
a kilognim retail or lar a kilo in too kilogram lots 
which quotation alone proves the feasibility of the 
procc ss The technical product is said to contain about 
07 Ir per cent pure calcium 164 per cent calcium 
chloride and o 4 per cent sodium If one may judge 
b> the cise of metallic sodium there will doubtless be 
difficulties in finding any large demand for the metal 
but It will obviously be much appreciated foe experi¬ 
mental purposes m man\ chomieal and physical 
laboratories R S Ht nos 


NOTbS 

t\i regret to annrunce that Sir lonthian Bell Birt 
F R S died n Tuesdii at etghli 1 ght jears of age 
1 liB death of Mr Norman M iccoll late editor of the 
Athenaeum at sixtv one years of age will be deepiv re 
gretted hv inanv men of science Mr MaccoU did much 
to further the interests of science end lo cultivate sympathy 
with the pursuit of natural knowledge emong readers not 
actively engaged in scientific, work 
On Saturday last direct trlegriphic communication was 
establishe d between Liv e rpoe I and I eheran in Prrsi 1 t 
distanco* cf four thousind miles Ihr Une belongs to the 
Indo Furopean lelegraph Coinpanv 
On lursdav next December 27 Mr Henry Cunynghame 
Will deliver at the Rojal Institution the first of a Christmas 
course of six lectures adapted to i juvenile euditory on 
ancient and modern methods of measuring time expert 
•mentally illustrated 

At the December meeting of the Astronomical Society of 
T ranee an address was given by Mr de WatteviIIe on the 
temperatures of stars Ihe lecturer described a series of 
experiments made bv him in the Count de Labaume Pluvinel 
laboratory and exhibited a senes of photographs of spectra 
obtained by him reproducing the pnnapat types described 
by Sir Nonnan I ockver The president rongratulated the 
speaker on having obtained such brilliant results on the 
subject of which he has already delivered a thesis at the 
Sorbonne 
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It is announced by the ilhinaeum that the Circolo Mate- 
matico di Palermo intends lo offer an international prize 
for geometry at the fourth International Mathematicat 
Congress which will meet it Rome in 1908 Ibe prize 
will consist of a sm ill gold med il to be c tiled the Guiccia 
medal after is founder ind of 3000 fronts and will be 
given by prefeiencc though not net ess inly to an issuy 
which advances the knowledge of the theory of ilgebraical 
turves of space Ihe treatisc.s may be written in II than 
1 rench German or English and must be sent to the pre si 
dent of the Circolo Matcmalico before July i 1907 

We learn from the lim that on 1 nday last President 
1 oubet received Dr Otfi Nordenskjold who was presented 
bv the Minister for Sweden and Norway in Pans On the 
evening of the same d ly Dr Nordenskjold delivered a le tun 
n his Antarctic explor i( ons before the h reneh Geogruj hieol 
Society Prince (lustiv Adolph and Prime William of 
Sweden were present ind sever il Ministers were represented 
Dr Nordenskjold was ihi guest on Saturdiy afterncxin of 
ihc I ins Munic pd ( oincd al Ihe Ildtel de \ ilk He was 
wel om 1 bv the pusident of the council who presenlid 
I 1 vv th a s Ivei me Id cciiim moraling his v st to the 
itv On S turd IV evening Dr Nordenskjold delivered 1 
le u re before * large and distingv shed ludience at the 
Seibonn 

Till decih IS announced vf Mr C G Barrett one of the 
ed tors of Ihe hntomologtsi t Monthly Magatin at the age 
of sixty eight years 

la IS slated th it tan eting of the 1 rench Surgical 
Society held on Dec mber 14 a report of the committee 
appointed to mvisligite Dr Doven s researches on cancer 
and Its miciobe was real and that some of the conclusions 
support Dr Deyens di is No authentic details have 
however is vet been pul 1 h d 

lull following recent deaths lie innounced in the BulUtm 
<( the 1 rench fhysical Sucielv and the Popular Scieni 
Monthly —M Jennet lite piofessor of jiliysics Prof 
I espiault af Ihe I Diversity of Bordeaux Prof jeseph 
Thimont of the ^cole Ste (icneviive and other institutions 
Prof Clemens A W nrkler professor rf chemistry at 
Diesden Pref Max Birl 1 1 Berlin noted for his publi 

itions on ethnologv M ijoi Hinry E AIvcrd chief of the 
dviry division of the L S Department of Agriculture 

lx the Bulhtm of the lievch Physical S 1 lety No aic) 
Ihe death is innounced of Prof Ma d de I dpinay of 
Marseilles a former me I r cf the council of the society 
Piof Ma C dt I Cp nav s r r hes were mostly lonne ted 
with cptrs ind had spec a! refeience to the determination 
of wave lenglhs Iv mem f nlerference phenomina on 
the lines first laid down I v 1 i/eiu Ihe methods used were 
nterfereme duf U dniblei friction interferenc of a direct 
nv with cne pissing thr ugh i 1 iinina of the crystal ind 
intirfcrencc of twr rivs f le passing once and the other 
twice through the lamina A further series cf researches 
dealt with the inverse pr 11 111 rf determ ning the specific 
mass of water Most of lie exper ments were performed 
with sodium light Prof Mad dt I dpinay s latest re 
searches were conducted conjointly with M Buisson who 
proposes to complete them 

CiiAss hives for the observ ilion of bees it work have 
been in use for many years and latterly ants nests have 
been on view at the Crystal Palace but it may be new to 
many of our readers to learn that Messrs A W Gamage 
Ltd of Holbom have actually put on sale a contrivance 
called The Lubbock Formicarium ' which is really a 
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porubi* «nt» nMt which cmn be moved anjrwhere without 
trouble or inconvenience and which it la daimed wilt lait 
for upwardi of elx year* with ordinary care The qieciea 
■elected ii the email yellow ant Formtea ftava and the neat 
ii enrtoied in a frame 10 inchea aquare reaembling a picture 
frame except that it muat of courie be laid flat and the 
cover muat be kept over it except when the ante are under 
obaervation The neat conUina ante in their variout atagea 
and aoine of the other inaecta which are aaaoaated with 
them and it 11 aupplied with or without a queen 
and accompanied by full directiona aa to management Thia 
novelty haa attracted cons derable attention already and the 
viaitors many of whom are children ahow much interest in 
this novel exhibition 

Dr Charles Waldstein gave a lecture on Herculaneum 
and the Proposed International Excavation at the Royal 
Academy on December 14 He remarked that from 
Herculaneum many beautiful works might be expected 
The city and diatnct of Herculaneum were overwhelmed 
with volcanic material but this la not the impenetrably 
hard lava commonly supposed Geologists have shown that 
apart from actual contact with air the material is perfectly 
friable and manageable for the excavator The beautiful 
works from the city which are to be seen at Naples show 
that the disaster was not destructive of the beauty of the 
works of art at Herculaneum Manuscripts which c»n be 
unrolled and read as well as glass and marble with no 
trace of fire on them give good hope of what may be ex 
pected from thorough excavation Ihe catastrophe was a 
marvellcus preservation of a provincial city a life at the 
moment of arrest The King has expressed approval of the 
proposed international excavation and the King of Italy aa 
svell as his Prime Mmister promise support The Preai 
dent of the United States the German Emperor the Presi 
dent and Government of the French Republic the rmperor 
of Austria and the King of Sweden encourage Che under 
taking There is already a committee in Vienna suid it is 
hoped to secure the cooperation of many other national 
committees Mr Neville Rolfe our Consul at Naples has 
told Dr Waldstein that there is ample work for many 
years without mfr ngement of pnvate r ghts 

Our Norwegian namesake— Naturen —for November con 
tains an illustrated account of the mammoth discovered m 
the Kolyma district in 1901 and now mounted in the St 
Petersburg Museum The monster has been set up in the 
position in which it was found namely endeavouring to 
struggle out of a quicksand or crevasse 

In the issue of the S,t u, gsbenct te of the Vienna Academy 
for November 10 Dr F Werner gves an account of the 
zcxilogical results of his recent expedition to Egypt and 
Nubis The most important part of tl e collection appears 
to cons St of orthopterous insects—a group hitherto very im 
perfectly known from the countres n question and of 
whi h n large aeries of specimens w is obta ned Very note 
worthy is the discovery of certain Central Asian species of 
the group in the heart of this part of Africa A fish and a 
fresh water mussel previously supposed to be confined to 
the Upper Nile are recorded from the delta and some 
interesting observations with regard to certain reptiles have 
also been made 

We are indebted to the publisher—G Freytag of Leipng 
—for copies of the two issues of the new (twenty sixth) 
edition of Pokomy s Naturgeschlchte des Tierreichas ” 
a well known zoological text book for schools The pr e s en t 
enlarged edition has been supervised by Mr M Fischer, 
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of Mulhausra The book is issued m two forms one more 
expensive than the other In the cheaper issue (of whfch 
the price is 3s fid) there are only five coloured platss, 
whereas in the more expensive one (price 4s fid ) the number 
of illustrations of this description is twenty nine Smne 
difference in the arrangement and number of the cuts dls 
tinguishes the two issues Considering the price of the 
volume the coloured illustrations are all that could be 
desired Ihe fact of the work reaching its twenty sixth 
edition IS a suffic ent guarantee of its fitness for its speaol 
purpose 

We have received a copy of a new monthly publication, 
Indum Public Health (No 4 vol 1) which is to be devoted 
to the discussion of public health questions in our Indian 
Empire We cannot help expressing the opinion that it is 
undesirable to multiply small journals of which there are 
already too many It would be better to enlarge the scope 
of the exist ng journals 

In the Journal of the Quekett Microscopical Club (ix , 
No ss) Mr T B Rosseter gives a good description of the 
anatomy of Taenia sinuosa a tapeworm of geese and proves 
by feeding exper nents that the cysticercoids inhabit certain 
copepods and ostracods and Mr Weschfi investigates some 
new seni,e-organs of Diptera concluding that where the 
antennw are not particularly sensitive the palpi have struc¬ 
tures to compensate and may bear organs of touch taste, 
and smell but not more than two of these at the same time 
He also describes certain organs probably of sense on 
the legs of many species the function of which is doubtful 

We have received Researches in Helminthology and 
Parasitology by Prof Joseph Leidy edited by his son Dr 
Joseph I p dy (Smithsonian Mueellaneous CoUeetions part 
of vol \lvi) It gives a summary of Prof ledy s con 
tributions to science with bibliography and should prove 
of considerable value to those engaged in these branches 
of reseaah Commencing in 1H49 Prof Leidy s contribu¬ 
tions were continued without intermission down to 1889 and 
are no less than 378 in number many being of considerable 
importance and cinbraang jMiras tps of all k nds as well 
as some papers on comparative anatomy 

In the report for the year 1903-4 on the administration 
of the Government Museum and Connemara Public Library, 
Madras amongst other interesting matter the following 
paragraph appears — A prolonged tour was mode m the 
Mysore province in connection with the ethnographie 
survey with the primary object of contmuing my reseordiee 
into the character of the Canarese cranium (vtds Museum 
Bulletin iv a 1901) The work was carried out under 
conditions of cons derable difficulty caused by the terror 
of the natives who mistook me for a recniiting sergeant 
bent on seizmg them for employment in South Afnca or 
for the Somali war and fled before my approach from 
town to town fhe little spot which I am in the habit of 
making with Aspmall s paint to indicate the position of 
the fronto nasal suture when measuring the nose was sup¬ 
posed to possess blistenng properties and to turn mto a 
number on the forehead which would serve as a means of 
identification The untimely death of a Korava outside 
a town where 1 was halt ng was attnbuted to my evil eye 
Villages were denuded of all save senile men women and 
children The vendors of food stuffs in one basaor finding 
business slack owing to the flight of their customers raised 
their prices and a missionary complained that the prica 
of butter had gone up My arrival at one important toww 
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wayi coinckknt with a tempi# feetieat, whereat there were 
not aufBcieiit men left to draf' the temple car In proceMlon. 
The headman of another town, when he came to take leave 
of me, apologleed for the acrubby appearance of hie chin, 
ae the local barber had fled. One man, who had volunteered 
to be teeted with the tintometer, wai suddenly seized with 
fear, and, throwing his body-cloth at my feet, ran away 
and was no more seen. An elderly municipal peon wept 
bitterly when undergoing the process of measurement. 
Such are a few ezampies of the results which attend the 
progress of the Government anthropologist.” Mr. Kdgar 
Thurston finds that the average cephalic index of various 
groups of natives in the southern ^amil and Malayalam) 
districts of the Madras Presidency ranges from ya-d to 76 5, ^ 
while that In the Canarese and Maratha area ranges from | 
77.1 to 81 8. The signiflcante of this braihycephalic element 
is not yet elucidated. 1 

In the Transacttons of the Academy of Science of St 
Louis, vol. xiii., No. 8, Mr. J A Harris gives some details ' 
of polygamy and floral abnormalities in species of Solanuni 
A collection of flowers of Solatium earolmrnte showed about 
twenty staminate to eighty perfect flowers. A second paper . 
by the same writer describes the germination of seedlings 
with unequal cotyledons of Paehtra campeatru, a genus | 
sometimes allied with Bombax. | 

Th* formation of a botanic garden in sandhills does not 
perhaps suggest utility or success, but in the Gardtner't | 
ChroHtclt (November 19) Dr. Masters gives an account of 
the practical results obtained by experiments carried out in | 
the garden, or, at it may be called, the experimental station 
established in the Belgian dunes at Coxyde. As an instance 
«f the way in which experimental results are sometimes 
opposed to theoretical supposition, the writer describes the 
successful formation of a forest of dwarf poplars in the 
sandhills, and even suggests that thev would act as nurses 
to seedling pines 

It is characteristic of the scattered groups of islands 
whiih lie between the parallels of .45® and 60® south that 
in their flora they all contain a proportion of what has been 
termed a Kuegian element. Amongst these are the so- 
called Southern Islands of New Zealand, of which the latest 
account is that given by Dr. Cockayne in the Transaettotu 
of the New Zealand Institute, vol xxxvi. The plant associ¬ 
ations of the AucklMd Isles include a forest formation, with 
OUaria Ijallu as the dominant tree, which Dr. Cockayne 
regards as the primitive forest, and one that was previously 
more extensive, but which has been curtailed by the spread 
of a rata forest similar to the rata forests found in New 
Zealand, This fact, and the existence of a well marked 
New Zealand element in the flora are points of evidence in 
favour of a former extension of New Zealand to the south 

Mr. a Tinols, of the Imperial Provincial College, 
Chinanfu, Shantung, has sent a further communication upon 
the flowering of the bamboo, in which he supplements— 
in view of the letters of Prof. J B. Farmer, F.R.S., in our 
Issue for August 11, and of Mr J S. Gamble, F.R.S., in 
Natusx for September i—the information supplied in his 
previous letter. Mr. Tingle is unable to tell the species of 
the bamboos that flowered, but he reports that they were 
small, growing to a height of about 4 metres, and that the 
stems averaged about 4 cm. in circumference near the 
ground. All the bamboos have died since flowering. Mr. 
'nngle points out that the bamboo will grow in Shantung 
«nly if carefully cultivated in a garden. The seasons, he 
reinarks, have been in no way exceptional in Shgijtung. 
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Amono the interesting collection of models of Palseosoic 
seeds and cones exhibited by Mr. H. E. H. Smedley at a 
recent meeting of the Linnean Society, a few ore of special 
Interest to paUeobotanists. The example selected for illus¬ 
tration here is that of the group of three models of the 
qiorophylls of the lycopodiaccous cone, Lepidocarpon, from 
the Carboniferous formation. The model on the left shows 
the general morphology of a single sporophyll, from which 
will be seen the peculiar shape of the integument and 
micropyle, much resembling a hand-bag. The centre 
model demonstrates the general anatomy as seen in the 
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transverse section, and shows the complete lamina of the 
sporophyll, while that on the right clearly exhibits the com¬ 
plex internal structure of the sporangium containing four 
megaspores, one of which has developed a seed-like form¬ 
ation filling nearly the whole of the sporangium, the other 
three being abortive. In urging an affinity between the 
lyiopodiaceous tones and the gymnosperms, the author sub¬ 
mitted the following points of agreement.—Integument and 
micropyle, the single functional megaspore in the spor¬ 
angium, and the detaihment of the seed-like organ as a 
whole. 

Thx report of the Meteorological Countil for the year 
ending March 31, 1904, shows Inireused activity, and is 
somewhat more bulky than its predecessors, extending to 
more than zoo pages, the report proper embraces only some 
30 pages; the remainder is composed of appendices which 
I contain details of the operations of the office No change 
I has taken place in the constitution of the council during the 
year, nor Is any clue given to the future of the office result- 
I ing from the deliberations of the Meteorological Grant Com- 
I mittee; their report, however, was not issued until after 
the period to which the council’s report refers While the 
work of a former Government department is arduously per¬ 
formed, the Meteorological Office continues to hold a very 
anomalous position compared with similar eatabtlshinenta 
in other countries, it performs valuable public duties, but 
has not the status of a Government office, although sup¬ 
ported by a Government grant The operatioris may be 
summarised under four principal heads.—^i) ocean meteor¬ 
ology, the collection, tabulation, and discussion of meteor¬ 
ological data for all parts of the ocean, and the preparation 
and issue of charts and the supply of instruments to the 
Royal Navy and mercantile marine; (a) the Issue of storm 
warnings to all seaports willing to receive them, of dolly 
weather forecasts, and of forecasts for agriculturists during 
harvest seasons; (3) the climatology of the British Isles, 
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■tatiitic* relating to Bntiih cotoniea and deprademiei and 
repbet to numerooi meteorologicat uiqulnto fram all 
■ourcet (4) the diecuuion of automatic regittere received 
from the obtervattmee and other atationa iii connection with 
the office The library containt weather mapi and other 
publicatioiu received from alt parts of the world and these 
are available to all per<ions Wishing to consult them 

Past a cf the BuUeUn of the Department of Agriculture 
of Jamaica contains an interest ng article hy Mr M H 
Cousins the Government chemist on the possibility of 
manufacturing starih from cassava on such 1 scale as to 
undersell German potato starch in the English market 
The high proport cn of starih in cassava makes the latter 
twice as valuable as the potato as a raw material and 
cassava has the additional advantage that it is not liable 
to fungoid diseahei suih as produce extraordinary variations 
in the annual potato crop in Germany Ihe seasons of its 
growth and harvest are mureovir perfectly unrestricted 

SOUK apparatus left by the late M bdlix Worms de 
Romilly has been offered by the trench Physical Society 
for distribution to its members 

Thk Association of Engineers of the School of I tige is 
orgamsmg under Government pitronage a congress of 
mining metallurgy appl ed mechanics and geology to be 
held at Liige from June ati to July i 1905 on the occasion 
of the Universal Exhibition 

In the Phynkahschf Peiisthnfi for December t Mr 
Hermann Bonin contributes an interesting report on steam 
turbines based on the vr tin^s of Stodoli Feldmann 
Gutermuth and Boveri In it the Laval Curtis Rateau 
Polly and I arsons turbines are hgurt 1 and the r peculiar 
features discussed 

Prof R W Wood contributes i paper on n rajs to the 
Physikaltsche /eit ehrt/t f r December and suggests that 
those experimenters who obti n pos five and those who 
obtain negative results should arrange to make a series of 
joint experiments in the w ly that has been done m a similar 
lase by Cr^mieu and Pender 

Wx have received a thex s by Messrs H 1 Crowell and 
OLD Lenth on the Doble needle regulating nozxle 
for tire hoses and other jets This norrlc is furnished with 
1 convergent mouth piece in the centre of whiih is a 
peculiarly shaped needle the effect of which on the 
stream 1 nes is to obviate the spraying nolii cable with 
ordinary jets and thus to increase the effiiiency Ihe paper 
s printed by permiss on of the Massachusetts Inst tute of 
liihnology 

Prof N Umow contnbutas to Itrratrial Vainelum 
and Applied Kleetnciiy an inganious method of constructing 
magnetic charts It consists in developing the magnetic 
potential in a series of spherical harmonics and represent 
mg on a Mercator s chart the poles of the various harmomca 
and curves showing their xeros and so forth The advantage 
of this system is that instead of drawing a large numbw 
of magnetic curves it is possible to convey more exact 
information h^rawmg a comparatively small number of 
curves indicating the various terms in Gauss s exjunsion 

In a paper read before the Institution of Mechanical 
Engineers on November 18 Messrs A E Seaton and 
A Jude emphasise (he need of testing matenais which are 
to be subjected to rapidly repeated or to alternating loads 
by other methods than by merely determuiing the twisile 
strength and elastic limit A form of apparatus is described 
by means of which the ability of a notched bar of the 
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matenal to withstand impact c«n be moasura^, oijd If (o 
shown that although n tensile strength may bd otcMiW 
panied by a small resistance to shock ■ bar Which raipqn da 
satisfactorily to tbe Impact test always has tuAcnnt tensdo 
strength and elast ity The best results as regards redsta 
ante to shock are obtained with those steels whicdt oontsia 
only a small proportion of carbon an extraordinarily rapid 
increase of brittleness occurring with an increase m the 
percentage of carbon Tbe line of fracture of the lAettd 
follows the direct r n of the femte and avoids the perlite 
Oil quenching has the effect of increasing the shock strength 
of steel to a value which is 500 per cent to 600 per cent 
greater than that f the natural steel in its best condition 

A NSW and rev sed edition of stagfe iii of Mr Vincent *1 
Murch8 s Object 1 essons in Elementary Science baaed 
on the bchene issued by the London School Board ' has 
been issued by Messrs Macmillan and Co Ltd 

In the November 1904 issue of the Central the magaxine 
of the Central Technical College Old Students Association 
Prof H F Armstro ig F R S continues his j>apers on the 
mechanism of combustion and there is an illustrated de 
s ription of the Manhattan railway power station of New 
\ork contr buted by Mr W \ Del Mar 

In addition to the enumerition of classes and Other 
administrative matter the Johnt Hopkins C/mversity 
Circular fer Novetiler 1904 lontains one or two original 
papers Among these may be mentioned one by Prof 
M B C lark on the Matawan f >r t ation of Maryland 
Delaware and New Jersey and its relations to overlying 
and underlying formations 

liiR Department of Agriculture and ieebmeal Instruction 
for Ireland has issued a pamphlet entitled Notes for 
Manual Instructors Manu il instru tirn is comj»raiively 
new in Ireland th conditions are different from those in 
other countries and there are initial difliulties to be over 
tome For these r asons the notes here brought together 
should be of real assistance to teachers of the subject 

A COPY i f an U nanac for the year 1905 compiled at the- 
offices of the {•gyptiin Survey Department and jaiblished 
by the National Pr nting Department at Cairo has been 
received The ali lanac provides full paruculars of the dates 
of all the imjiort nt meetings of the various Government 
departments md g tee information on points in oonnectiois 
with the Gover 11 ent regulations which th uld be of service- 
to tourists an) r s dents 

In view of the 1 irgely increased facilities provided within 
the post few years by the publication deportments of vanotis- 
insututions and more especially by the Carnegis Institution 
for the promotion of original research with its incident 
jxiblications tbe Wagner Free Institute of Science, Phihi> 
delphia has dec ded to discontinue for the present its xrork 
in this department and to devote its energies mors ex¬ 
clusively to othei purposes indicated by its founder 

Wr have received a copy of the Guide tp the Archivee 
of the Government of the United States in Washington * 
just published by the Carnegie Institution of Woshingtofi 
The guide was begun by Mr C H Van Tyne and Mr 
W G Lelond and completed by tbe newly organised Bureau 
of Hietorical Reeeorch The original purpose of tbe guide- 
was to gather information of the whereabouts of important 
historical materials but os the work proceeded it was found 
desirable carefully to deal with all administrative record!. 
Fhe work in fact developed mto a survey of all the 
branches bureaus and divteions of the Federal Govenunlmt 
in Washington 
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' JW 9 iww nttumM luiv« bees added to Oetwald’i ewtoe 
« adentiftc claesict, puWehed b; Mr. W. Engelmann, 
Le)|Hig (London: WUliame and Norgate), bringing the 
oumber of reprints and translationk In the coUeedon up to 
One of the volumes Is a translation, bjr Herr F. 
Plelu), of Kepler’s “ Dloptrlce,” with an Introduction, 
notes, and sketch of Kepler’s life and work. The sdtond 
wehime (No. 145) contains reprints of two papers by Kekutd, 
«d{^ ndth notes by Herr A. Ladenburg; the papers are;— 

Uber die Constitution und die Metamor^osen dar 
ehemiMben Verbindungen und dber die chemlsche Natur 
•dee Kohlenstofls " and “ Untemuchungen uber aromatlsche 
Verbindungen.” 

Tw annual report of the Smithsonian Institution for 
the year ending June 30, 1903, has been received. As usual, 
the general appendix makes up the greater part of the 
volume. The excellent and varied selection of beautifully 
Illustrated papers by men of science of all nationalities, con¬ 
stituting the general appendix, provides a trustworthy in¬ 
dication of the extent and nature of the progress in science 
during the twelve months with which the report deals. It 
Is impossible here to give oven the titles of the fifty-three 
papers included. Some of the papers have been reprinted 
from Naturs and other periodicals, some are addresses de- 
iiverad before scientific bodies, and a few are new 
contributions. In addition to these works there are 
« number of translaiions of papers originally published in 
other languages The first plan* Is given to a reprint of 
the general description of the moon included by Prof N. S. 
Shater in the introductory chapter of his memoir on " A 
Comparison of the Features ot the Earth and the Moon ” 
This paper is illustrated by ten magnificent plates. The 
work done on radium and radio-activity it chronicled in 
papers by M. E. Curie, Prof. J. J. Ihomson, Sir William 
Ramsay, Mr, Soddy, Sir Oliver Lodge, Sir WiUiam Crookes 
—the names being mentioned in the order in which the 
papers are printed. Geographical research it represented 
by contributions by Captain E. W. Creak, Mr. Alfred H. 
Brooks, Commander Peary, Sir Clements R. Markham, 
Or. Otto Nordenskjdld, M. G. Ts. Tsyblkoff, and others. 
The articles on geographical and xoologlral subjects are 
illustrated very profusely, and the volume wilt make a 
valuable addition to reference libraries fortunate enough to 
secure copies of it 


OVR ASTROROUICAL COLUMN. 

Discovery of a New Comet (tgo^ d).—A telegram from 
the Kiel Centralstelle announces that a new lomet was dis¬ 
covered by M. Giacobin! at Nice on December 1711. Its 
position at lyh. 4i-3m. (M.T. Nice) was 

R.A,>cibh. 14m. 40s , doc -=+*7* a8', 
and its movement was in a north-easterly direction. 

This position is sitnated on the western boundary of the 
constellation Hercules, about 44m. east of « Corons, which 
has approximately the same declination (sy” s'), and is 
favourably situated for observation during the three or four 
hours preceding dawn. 

A second telegram from Kiel infhTms us that the comet 
was again observed at Nice on Dei ember 18. Its position 
at idh. 44m. (M.T. Nice) was as follows — 

R.A.iBi6h 17m. 34s, dec. »-+J7" 54' 8'. 

TiNi>xt.'s Comet (1904 e) —The following details of M 
St. Javelle’s resiiscovery of Tempel’s second comet are given 
In No. 39S4 of the Atfronomueht Naehrichttn :— 

M^Nim (spp) Dsc. (apsk) 

Nov. 30 .. 6 "7 ^ ... 19 ^ 39-89 -*4 ^ iTi 

Dsc. I ... s 55 10 ... 19 40 33-58 .. -34 4 « I 7 'S 
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The comet was a feeble and Ill-defined object os seen In 
the Nice equatorial of 0-76 m. aperture, and had the appepr- 
ance of a whitish spot i' 5 to a' o in extent; no nucleus 
was visible. 

A continued abstract of M. Conlel’s daily ephsmsris 
Utironornttcke Nachnthteu, No, 3971) is given below;— 

tali. MT Parit. 

1904 *(»PP’) '®f^ 

Dec.ao ..205130 -3355 . 0*31306 0-113 

33 ... 30 58 39 -aa 36 .. 0-31480 

„ 34 ... at 5 43 . -aa 17 ... 0-31760 .. o-io8 

„ 36 .. at la 44 . -at 57 .., 0-33044 

„ a8 .at 1941 ... -at 35 .. 033333 . 0-103 

„ 30 ... at 36 35 -at 13 ... 0-33636 

Jon 1 . at 33 34 -30 50 .. 0-33934 . 0-098 

Encke's Comft (iqoA b) -An observation of Encke's 
comet was made b> Hen van d Blit at Utrecht on 
Detember 8 At 8h 3m. 46k. (M.T. Utrecht) the position 
of the lomet was 

a (npp)=.aoh. 46m. ji us, 8 (app.)«-fs* 12' ag's, 
and Its magnitude was estimated as 7 5 This observation 
indiiated (hat a lorreition of -i-4is , -pi' a was necessary tn 
the ephemeris published bv Messis Kaminsky and Ocoulitsch 
in Ailronomtsihe Nachruhtin, No 3981 (Attronomueht 
Nachriihten, No. ^985). 

Obscrva-iioss or Olu’mauons by Planets —Di. T. J. J. 
See, writing to the Aitronomuchi Nachnehten (No. 3^4), 
explains the futility of making observations of orcuUations 
by planets for (he purpose of determining the extent of the 
planetary atmospheres Me points out that the extent of 
the irradiation about a planet’s disc, at night time, in every 
rase exceeds the probable extent of the planet’s atmosphere, 
so that the star is lost in the uradiaiion aone before the 
interposition of the atmosphere between it and the observer. 

Thus observations of this charaitei, made during the 
hours of darkness when the irradiation affects the observ¬ 
ation, can never succeed in determining the amount of re¬ 
fraction suffered by the star light in passing through the 
planet’s atmosphere, because the star is always hidden 
before It reaches even the outer limit of that atmosphere 

Relative Durr of the Hyaoes STAaa,—In a paper com¬ 
municated to the Bntish .Astronomical Assocmion Dr 
Downing, K R S , dismisses the resulting values obtained 
by Herr Weersma, and published in No. 13 of the Groningen 
Aatronomiial Laboratory Publitatioru, In order to determine 
the relative drift of the sixty-six Hyades stars dealt with 
by the latter observer. 

The results of the disiussinn show that these stars may 
be arranged in three ihief groups as regards the amount 
and dlret lion of their annual motion The first group con¬ 
tains thirty-eight stars, including most of the bright ones 
except Aldebaran, having a mean motion of o' 096 per year 
in the mean direction 106° from north towards east In the 
second group Aldebaran and three faint start are included, 
and the annual mean motion It as much as o' 160 in the 
mean direction 160*. In both these groups the magnitudes 
are In no way related to the amounts Of movement, aome 
of the fainter stars, in fait, ha-ylng a greater apparent 
motion than the brighter ones In the some group. The 
values for the third group are o' 936 and 354* reapertWely, 
and it la reasonably conjectursd that this group Is at a 
greater distance from our system than the otfiera (Journal 
British Astronomical Assorintion, No, i, vbl. xv.). 

Dxsionaiionb op hie Variabmi Stars discovered nOEisn 
1904—In No. -1984 of the tstronemurhe Nachriehtm the 
Variable Star Commission of the Astronoinischen Gesell- 
schaft publish a catalogue of fifty-eight new variables, dis¬ 
covered by various observers during the present year. They 
give for each star the number by which it will in future be 
known, the temporary designation which this replaces, its 
coordinates and the amount of precasslon in each coordinate, 
fiM- 1900, and the magnitude -The catalogue is followed by 
a detaBed Account of the discovery, varianont, and generK 
rharacterlsRcs of each variable 
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Tbb “ Companion to rra OHmvATORT.*'—The (90j 
•fUtion of the well Itnown " Comoonlon to the Obeervetonr. 


nomlcel obeervatioiw. Ephemerldee for the plenete and their 
•atellitei, the Greenwich nnagnetic elements, the times of 
maxima and minima and the periods of numerous variable 
stars and data relating to a number of double stars a~' 
given amongst the mast of Information contained. 

As in prcmous years, Mr. Denning gives the dates and 
radiant joints of the principal meteor showers and Mr. 
Maw has supplied ihe double-star tables, whilst the 
ephemerides of an ever-increasing number of variable stars 
have been taken from advance proofs generously contributed 
by M Lttwy 


GLACIATION IN NORTH AMERICAA 
'T'HIS volume, which has only recently reached us, is by 
no means of merely lotal interest The first 2*6 pages 
form a treatise on glacial geology in general, and represent 
the author's views after some twelve years of study of drift 
deposits in the field. No one who examine* plates 1. to vi. 
can mistake the character of these deposits; these excellent 
photographic pictures would meet, indeed, with international 
acceptance. On p. 30 we have some suggestive figures 
given as to the area of existing glaciers, from which it 
appears that the whole drift-covered country in North 
America is only ten times as large a* that still covered by 
ice in Greenland, The Antarctic ice-sheet, moreover, is as 
extensive as that postulated for North America in “ Glacial ’’ 
times, a fact that effectually “ removes the element of in¬ 
credibility which, at first thought, attailies to so striking 
a theory as that of the glacial origin of the drift.” -The 
northern ice, however, as Mr. Salisbury immediately points 
out, extended into temperate latitudes, and special explan¬ 
ations must thus be sought. New Jersey, we may observe. 
Ilea on the latitude of Lisbon and Sicily in the northern hemi¬ 
sphere, and correspond* with Cape Town and Melbourne 
in the southern arid more glacial hemisphere, Mr. Salis¬ 
bury at present seek* the cause of older widespread giad- 
ations (p. 19*1 in Chamberlin's hypothesis of variations in 
the amount of carbon dioxide in the atmosphere Elevation 
accelerates rock-decay, and this process promotes re¬ 
frigeration by withdrawing carbon dioxide from the air. 
The pocsibllitv of variation In the constitution of the atmo- 
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sphere, owing to the emanations of volcanoes, is also touched 
on as one of many other causes controlling the supply of 
larbon dioxide. 

Plates xviii. and xix are valuable for the comparison 
they afford between the landscapes formed by the uniform 


Ice-cap of Greanland and the protrusion of peaks through 
a dwindling ice-area In the familiar scenes m Switwriafld. 
0{fher interesting photographs from Greenland occur on 

S ates XXV. and xxvi., and <me of them is hare reproduced 
'iS- «)• 

Tlie general propoeltlons stated by the author ore illus¬ 
trated by examples of moraine-material, striated eurfacae, 
&c.i from New Jersey, eo that dweller* in that State may 
now acmire a new Insight into the topographic featurea 
round them. Mr. Salisbury restrict* the word ham* to 
material washed out from and left against the irregular 
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margin of a glacier (p. 116), while ttktn represent the 
rhannelb of bubglacial streams. Seeing how these two term* 
have been interchanged, as the author’b reference* show 
(p. 136), it might have been well to invent .« new word for 
the special type of water.formed terminal moraine which 
the author desenbeb here as a kame Chapter v., on 
changes in drainage resulting from glaciation, contains a 
very suggestive study of the former graclal lakes in the flat 
basin west of Newark The concluding sso pages are con¬ 
cerned with " loial details,” the meaning of which be¬ 
come* clear after so excellent an introduction. One of 
the most striking illubtrationi is that facing p S37 (Kig. s), 
where the ” plucking ” away of blucks along the Toint- 
planea of a glaciated suiface Is clearly shown bv the ttep- 
like structure and abrupt details of the lee side of a rochf 
moutonnit. This term, by the by, does not beem to be 
defined in the earlier portion of the book. 

In conctusion, cce c»uld wish that boine “ State Survey ” 
would give us a similarlv comprehensive memoir for the 
glacial provimeb of the British Isles. G, A. J. C. 


THE PEOPLE OF THE NORTH-EA^T OF 
SCOTLAND.^ 

T T is to the credit of the Anatomical and Anthropological 
Society of the University of Aberdeen that it can issue 
Procetdmgt in a form far superior to those of the Anatomical 
Society of Great Britain and Ireland—the only other 
anatomical society in this country. Even in the contents 
of it* Proeeedmgt the younger society, founded and fostered 
by the professor of anatomy in the university, compares not 
unfavourably with the older aodety. 

Naturally one turns first to thoae papers which deal with 
the people in the north.east of Scotland. By common repute 
they are a shrewd, ” hard-headed ” race. In a well written 
paper on the contents of short cist* found in Aberdeenshire 
and neighbouring counties, Dr. Alexander Low tells ail 
that can at preaent be known of their ancestors, the pre¬ 
historic inhabitant* of this part. The picture drawn bv Dr. 
Low ia founded on the broken skeleton* of eight men and 
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twp women which owiii|' to the foreeight of the late Prof 
Strbtheri and of Prof Reid, have been elowjgr accumulated 
and lately preeerved m the anatomical muMum of the j 
univemty neea prehistoric Aberdoniane were of low i 
atature (5 feet a inches to g feet 4 inches) with rounded heads 
which measured in breadth from 8s per cent to 85 per cent 
of their iength One can see. by referring to An Analysis 
of Anthropometnc Statistics * a contribution made to this 
volume of the Procsedmgs by Mr John Gray that only 
about IS per cent of the present inhabiteuits of Aberdeenshire 
possess heads which in the proportion of their diameters 
resemble those of the prehistoric lare Further it is 
evident that the present inhabitants of Aberdeenshire stand 
as regards the diameter of the hea I—the only racial 
(diaracteristic that can be dealt with—in an intermediate 
position between the long headed highlanders of the west 
of Scotland and the short headed prehistoric people of the 
east coast The natural inference appears to be that the 
present race of the north east of Scotland is the result of a 
fusion of the east and west types—but the west hoe exerted 
cIm stronger Influence One of the two female skulls de 
scribed by Dr I ow is that of a woman who in shape of 
head belonged to the west rather than to the east type 
bho may have been an exceptional member of the short- 
cyst race but it is more probable that she was a western 
woman captured by the eastern invaders Those who seek 
to discover the factors which determine the shape of the head 
will find moat valuable material in the fourteen plates con 
tnbuted by Prof Reid Ibey represent serial sectiona of 
the heada of two subjects which had been very successfully 
prepared 

In these Proetedtngt one can recognise the influence that 
the Anatomical Society exerts on the medical graduates of 
Aberdeen A skeleton of a Chinese coolie sent from Singa 
pore \ Boxer's skull brought from north China five wa 
Kamba skulls and ten Wasoga crania collected in Uganda 
provide material for the junior members to examine and 
report on A paper contributed by Dr F W Moir contains 
the results of a prolonged study of the people of Ashanti 
Is It not strange that the University of London in the very 
centre of the Empire offers no such stimulus to its medical 
graduates as is given m Aberdeen? When the board of 
studies for human anatomy and morphology was recently 
constituted m the University of London the study of human 
lacea was for all practical purposes completely excluded 

The eyesight of the people in the north east of Scotland 
IS remarkably good Drs Usher and Stoddort found from 
the examination of 400 students that ig per cent were 
myopic or short sighted Fuchs found in Germany that 
tx> per cent of students at a corre^nding age svere myopic 
Norns and Oliver give a8 per cent as the corresponding 
figure for American atudenta About three in every hundred 
of the Aberdeen school children are myopic the proportion 
in Edinburgh is almost twice that number Seven per cent 
of the AbeHeen police are short sighted 

In conclusion, it is to be hop^ that the oblivion which 
so fretjupntly overtakes the Proeeedmgi of local societies 
because of their inaccessibility to other workers will spare 
the Proitedtngt of which this volume is but one of a aeries 


the national domains, the survey of forest reserves and the 
preparation of topographic and geologic maps The hydro- 
graphic and hydrological branch haa charge of all inveati- 
gatione relating to the occurrence of water as a mineral and 
as a source of wealth to the country It is engaged m 
making systematic measurements of the rivers and streams 
throughout the Slates and of the flow of water and the 
supply available whether for domestic use or as a source 
of power It also through the Reclamation Service pre 
paree plant for the constiuilion of reservoirs canalt and 
other works for the irrigat c n of and lands of which there 
are very large areas in Ami r ca and superintends the carry 
inpr out of works that have been decided on for reclamation 
lo show the thorough way in which the work of the 
department is carried out and the pams taken to ensure 
eflicicncy recently a conference was called the chief 
engineer for the purpose of enabling the heade of the 
engineering staff of the Reclamation bervice (twenty five in 
number) to become acquainted with their work and of ex¬ 
changing views and information as to the works in hand 
and those planned for the future and so secure uniformity 
tf method in carrying out their work At this conference 
an address was given by the chief engineer on the duties 
of the ofiicers engaged in the work and papers were read 
by the engineers having charge of the various works in 
execution A record of these proceedings with copies of 
the papers and other information is given in one of the 
State papers issued by the department 
Nearly two hundred engineers hydrographers and topo 
grapherx are m the employ of the Reclamation Department 
alone and comprehensive instructions are issued as to the 
management of the works rates of pay for assistants and 
workmen and other matters One condition laid down by 
the Slate is that in all constructive ivork eight hours shall 
constitute a day 1 work for all labourers and mechanics 
For the use of the staff engaged in the hydrological 
department a manual* has been issued containing instruc 
tiont Of to the proper method of taking observations snd 
the best form of float and current meters to be used under 
different conditions with illustrations of the different kindt 
of meters in use and the method of using the same from 
bridge cable and boat stations forms of reports diagrams 
of discharge and current observations with formul'e and 
tables to be used in computations 
from time to time the reports sent in bv the staff as to 
the results of the various surveys and works going on are 
issued by the department some of which relating to water 
supply and irrigation the relation of rainwl to run 
off and the floods in the Mississippi have been noticed in 
Naturb of January 7 July a8 and November 3 the last re¬ 
ports Nos 8g 90 91 being on the witcr resources of the 
Salmas Vallw the geology and water resources of the 
lower James River Valley and on the natural features and 
economic development of drainage areaa in Ohio * 
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HYDROLOGY IN THE UNITED STATES 
'T'HE Geological Survm Department of the United Statea 
^ embraces much wider duties than those covered by the 
similar department in this country imd the following notes 
upon some of the various matters with which it deals and 
of the trouble taken to affewd information as to the mineral 
resources and water sun>ly of America may be of interest 
The United States Geological Survey Department was 
created by an Act of Congress In 1879 From time to time 
its duties as originally set out have been lonuderably 
exteniM tor administrative purposes the survey is now 
divided into branches and divisions comprising geology 
topography hydronaphy, with offices charged with 
administration and me publication of maps and reports 
The department of the Geological Survey baa charge and 
clataification of all public lands the examination of the 
geological structure, mineral resources and the pngfaicti of 
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A BIBLIOGRAPHY OF AGRlCULTURAI 
SCIBNCB,^ 

‘T'HC yearly increaalng output of aciantific workera, lika 
the fleaa that have leaaer fleai to bite 'em ' hai 
tailed into being another ilaae of workera who have to 
abatract the papere into Jahrekberichte Centralblatter 
recorda, and the like the next atep in the ad in/fmfum 
protesa being represented by the indexes which appear every 
decode or so to the abstracts themselves By no other 

means would the investigator be able to read up the 

literature before attacking a new problem and though 
there may be two opiniona os to the wisdom of so doing, 
there con be none as to the desirability of having the power 
if need be Ihe present volume consists of a subject index 
to the £rst twelve volumes of the fxpertment Station 
Record the well known senes of abstracts of both American 
and Furopein papers in cgriiultural science which is issued 
monthly by the United States Department of Agriculture 
ind distributed so liberally to all foreign workers Ihe 
}<\panmeHt Station Ricord ih indeed something more than 
n journal of abstracts it contains from time to time special 
articles resuming the current state of knowledge about par 
tuulor subjects and written by some acknowledged expert 
for example in this index we find mentioned special articles 
by Kuhn Stuhmann Kellner /unts and liagemann on 
nutrition investigations done 
Ihe abstracts proper m the Fxperimtnt Station Record are 
generally very full like all ibstracts they vary much in 
value but generally they fulfal their real purpose of telling 
one whether it is worth while to reed the original paper or 
not Naturally with a subject like agriculture touching 
on so many sciences the ibstraits cover a very wide held 
chemistry boteny zoology geology all have their special 
journals which must le looked through lest any article 
bearing on agriculture escljM meteorology bacteriology 
veterinary science horticulture also contribute in addition 
to the great volume of journals in every country which 
are devoted solely to agricultural topics The present index 
only adds to the debt of gratitude which all British workers 
in this field have long owed to the United States Depart 
ment of Agriculture in fact if one wents to find the 
reference to some Lnglish expenment by far the best if 
not the only way of truing it is to hunt up its abstract 
in the hxprnment Station Record Such a pursuit will 
new be greatly facilitated by the present general index 
which represents a juittliig together of the very full indexes 
to each of the annual volumes A further feature of value is 
c cximpictr list of RuUetins issued by the vinous divisions of 
the U S Department of Agriculture with references to the 
abstricts in the Record When we add that the department 
has also published card indexes to the more imjiortant 
foreign agrinilturd publications is for example to the 
well known/andni Veriuchsttationin we get 1 further idea 
of the completeness with which the Unit^ States Depart 
ment of Agriculture is pursuing its self imposed task of 
bibliographv 


UNIVERSIIY AND EDUCATIONAL 
INTELUGENCE 


At the Darmstadt lechnical College Mr Clarence Feld 
minn has been ajipointed professor of rlectrotechmcs 
Paoi W NsKNsr director of the departments of physical 
chemistry and electrochemistry at Gottingen has accepted 
ihf chair at Berlin previcusly occupied by Prof Lindolt 
Prof Vhrhenus has declined the ippointment offered 
him It Berlin the Swedish Academy of Sciences having 
feunded a tiobel Institute of Physic^d Chemistry with Prof 
\rrhenius is director 


Deal IN University has conferred the degrees of Master 
in Surgery and Dcutor in Medicine honoris cauia on Sir 
Frcderi k Treves C B and the degree of Dewtor in Science 
h noru causa on Maj r Ronild Ross C B F R S 


Dr F W Skcats demonstrator in geology at the Royal 
(ollegt of Science has been appointed to the chair of 
geology and mintnlogy in the University of Melbourne in 
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succession to Prof J W Gregory F R S , now professor 
of geology at Cdasgow University 
Chairs for research and teaching in protosoology and in 
helminthology are about to be establiMed at the London 
School of Tropical Medicine, the funds being provided by 
certain colonial (lovernments The importance of these 
branches of research in tropicaF medicine is unquestionable, 
and It IS gratifying to know that this is appreciated by the 
Governments which have thus assisted the study of the> 
subjects 

Dr Jolt has been sqipointed ordinary professor of mathe 
matics at Lausanne Dr Heinrich Liebmann hithertoi 
recognised teacher in mathematics has been opmnted 
assistant professor of philosophy at Leipzig, Dr Roland 
Scholl assistant professor of chemistry at the technical 
college Carlsruhe Dr Arthur Wehnelt assistant professor 
I of theoretical ind applied physics at Erlangen Dr Georg 
Cdler von Gcorgievics hitherto professor of chemical 
technology at Birlitz is to succeed Prof Karl Zulkowski at 
the German T e< hnical College at Prague 

Thx annual inference of teachers arranged by the 
London County Council will be held on January 5-7 next 
It the Medical Fxumination Hall Victoria Fmbnnkment 
At the first meeting addresses on the teaching of arith 
inelic will be given by Mr L 1 Millis and Mr b O 
Andrew and the discussion will be opened by Mr \ W 
Siddons Other subjects to be brought forward it sub 
sequent meetings are —the nsyrholojry of dictation the 
teaching of r< iding art teaching in Japan the influence 
on hiiidicraft cl lit ti iching in elementary ind secondary 
schools the rt training of the jrtisin and true and false 
applicitions ol Froebel s principles 

iHt promoters it the movement for providing the Uni¬ 
versity College of North Wales with new buildings on the 
site presented by the Corpurition of Bangor have within 
the list few diys been greatly encouraged in the task by 
an announce 1 it that Mr Owen Owen will contribute 
loool to the building fund Ihis donation taken in con 
junction with the lecent bequest to the college by the late 
Dr Isaac Roberts of the sum which is expected to reach 
about M ocof ml by the late Mr jehn Hughes of Liver 
pool and Mr Rich nil Hughes of Llanfwrog Anglesey of 
5000f and isod respectively for the purpose of establish 
ing s holarships affords 1 welcome indication of the interest 
which IS now b< ng taken in the firtuncs of the coll we by 
Welshmen having the like means and w sh to benefit the 
cause of higher education 

At a recent meeting with reference to Swanley Horti- 
culturil College presided over by Lady Drassey Mr J C 
Mcdd urged the claims of the college to recognition by the 
Board of Agriculture and showed how the institution now 
fulfilled the conditions which it ought to do if it were to 
expect an annual gnnt from that Government department 
He also illuded to the nature study course for teachers 
which was held it Swanley duiing the summer holidays 
Sir John lockbuin pointed out that all educational establish 
nicnts that did their duty were in need of funds ind that 
Swinley C Ilige was no exception Mr Buckmaster chief 
insjxctor to the Board of Education spoke of the efficiency 
of Swanley College at the present time and thought that 
all energy should be direiled towards maintaining and im 
proving the position which Swanley hid attained rather 
than to naugurating similar undert things 

Ai imnsisO the boys at St Clement Danes Holborn 
Estate Grammar School on Monday 1 ord Alverstone re 
marked thit it wis the knowledge acquiied in youth which 
tasted longest Ihe effort to retatn impressions in later 
life was in mtrked contrast to that made when the brain 
was younger Modern languages therefore should be 
earnestly and carefully studied at school He wis glad to 
see a considerable number of pupils had gamed honours in 
English literature In the hurry and race of mcxlern life 
there was a tendency to advocate education which would 
be of immediate assistance to professional life, but he was 
strongly of opinion that up to the age of sixteen or seven 
teen a boy s education should be general and the tempt 
ition to specialise too much should be resisted A boy 
vould be a better student and would make a better man 
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of th« world if up to saventeon he received • liberal educa¬ 
tion rather than one directed to any special object Most 
educationists would affree with Lord Alverstone in 
his objection to sjiecialisation at school, but in connec¬ 
tion with this subject it is pertinent to ask whether the 
study of Greek is not specialisation to a boy who is taught 
English and Latin properly 

At the annual speech diy of Scarborough Municipal 
School on Tuesday the Right Hon A H Dyke Acland 
chairman of the governing bMy of the school remarked thit 
if he were asked what the seconduiy schools of the country 
needed most he would say more money fewer rx’lminations 
ind a more effective instruction in huglish linguige and 
literature Ihcy wmted the means which would enable 
them to try to follow the example of other countries in the 
matter of secondary education 1 he culprit in this case 
was not the Board of Education but the Treasury If it 
hod to put down ten millions for elementary education it 
tried to take it out of secondsry rduc ition and at this pri 
sent moment of our country s histoiy there w is nothing 
which needed more assistance than secondaiy tdiii-ition 
>\ith regard to examinations Mr \tland strongly con 
tended that the old system of paper examinations was not 
i true test of the eflSciencv of a school and was often 
altogether deceptice The true test wis when h ilf a dcren 
inspectors spent four days ind witched the work of the 
pupils as was done xt Srarlmrough In ^tlurll i there wire 
ilmost no examin itions xnd in (jermani the < rdinary p iper 
exammxtion of which wc thought so much wxs unknown 


iiOCTSTlBS AND ACADEMIES 

Londoh 

Royal Soeleiy, October 37 —“ Some Physical Characters of 
the Sodium Borates with a New and Rapid Method for the 
Determin ition of Melting Points Hv C H BursoM 
snd A Holt< jun 

Ihe glasses obtained by fusing sodium larbonate with 
boric anhjdride c in be transformed cither wholly or in pirt 
on prolonged heating into si ible crystalline varieties, 
which mvaiiably melt at higher timperatures thin the 
glasses from which thiy were dinccd 
A study of the melting points of the crystalline and 
vitreous forms of mixtures of different compositions leads 
to the conclusion that only two sodium borates tan be 
obtained by fusion—Na ,0 + 8 , 0 , end Na ,0 HiO, 

1 he addition of N i ,0 to boric inhydride produci s in the 
first place a solution of the borite Na,0 48,0, in boric 
inhydride Ihis then becomes supcrsatuixt^ end the 
borate in excess sepirxtrs on heating for some time The 
imount which sepirites continues to increise until the 
mixture has the composition of nearly pure Na O 48^0, 
when complete crystallisation CKcurs Between this point 
end the compound Na ,0 B, 0 , the crystalline forms appear 
to be solid solutions of the two above mentioned borates 
tnhvdrous borax itself being almost the lulectic point 
In mixtures containing more sodium than Na ,0 8 , 0 , Ihe 
crystals seem to be solid solutions of this compound with 
sodium carbonate 1 he glasses appear to be the superfused 
and metastable forms of the crystxls 

\nalyses of glasses and crystals of various composition 
confirm the observations derived from the melting points 
The melting point method employed consisted essentially 
of a platinum wire which was heated electric dly to which 
1 small bead of the substance under investigation was 
hung \ light weight wxs attached to the bead When 
Ihe wire was heated to the melting point of the substance 
the bend and weight fell off Ihe resistance of the wire 
was determined at this moment and thence the temperature 
Ihe method proved good for substances like glass which 
have hitherto not been supposed to melt at anv definite 
temperature 

November 17 —" On the Group IV I met of Silicium ” 
By Sir Norman Loekywr, KCB ILD ScD FRS 
and b E BsuuuKlsUlt A R C Sc 
In previous communications to the Royal Sexxety an 
account has been given of the behaviour of the lines of 
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sillcjum under varying eiqidriinenta) conditions and as a 
result of the inquiry the lines were divided into four dis¬ 
tinctive groups Ihe genuineness of the lines of group iv , 
as silirium lines has recently been questioned by M 
de Gramont of Pans He concludes that, as the lines of 
poup iv always disippear from his spectra with the air 
lines they ue really due to oxygen or nitrogen This is 
so inuch at vinincc wnh the Kensington conclusions that 
It has considered necessary to give in the piesent 
paper the phe l« gr iphii evidence on which those conclusions 
were based Rejirodui tirns of photographs of silicium 
spectre under vinous ilnincal cunditions are given and 
from the behiviour of tl e Si iv lines in the different photo¬ 
graphs It IS claimed th it they c moot be due to anything 
other than silicium ” 

In the vacuum tube speitriini of SiP^ the Si iv I nes are 
si>en to be slrongir (hm even the strongest of Neovius’s 
•ir lines which appe ir in the same spectrum 
In one of Ihe rcpiodmtions the spark spectrum of 
s idiuni silico fluoride vol itiliscd between plctinum poles 
IS compared with the sp irk spectrum of air also made in 
< indescent between platinum jxiles In each spectrum the 
ordinary lines of nilrogin and oxygen are well seen The 
silicium lines in questicn are shown in (he former spectrum 
but hive no corresponding lines in the xir spectrum It is * 
ilso menitnned tint these lines do not occur in the Kensing 
ton speck spectrum of anv element other thin silicium 
Ihere ire iccording to \i nius viry weak lines of 
oxygen or luliogm near the p< sitions of the silicium lines 
f4>b<l 1 md 4111 4) These font iir linis ere possibly the 
lines whiih ( rimoiil gits in h s spcHri but from the 
evidince adduitil in Ihi present paper thiv in not the lines 
which appear so sttrngly in the Kensingt in silicium spectra 
In another repioduction the S1F4 xpeiticni is given along 
side that of 4 Oronis md the identity f position of the 
Si IV lines md strong lines in the stcll ir s Hctrum is shown 


Linnean Society, December i —Prof W A Ilerdman, 
FRS president in the ih ur —Protcid digestion in animals 
and plants Piof S H VIhm, IRS In this discourse 
Prof Vines fust remarked that the found ition of our know 
ledge of gastru digestion in animals w is I iid by van Hel- 
mont so Icng u,( is early in the sevinleenth century 
( Ortus Mcdicmx 1048) who held that it was effeilod 

by an acid fermi nt But in spite of luntinued research 
by Reaumur Sicvens, Spallanrani and others it was not 
until two hundred yiirs litir that thi feiment w is iitually 
detcitcd Tilts important discovery was made in 1836 by 
Ihe celebrated Schw mn who give to thi ferment the name 
pepsin In the <curse of subsequent investigation it 
cimc to be ri ego sc cl ih it the digesti m of the food is not 
by cny nu ins complete I in thi stomai h but that the greater 
pirt cf the digistiyi priKiss is larriid on in the small 
inipstinr (duodenum) by the panireatic secieticii Claude 
Bern lid iscert lined in iSV that the pmcreatic juice con 
t uns a ferment Ih it digests proteids to this ferment the 
name trypsin’ was given liy Kuhne in 1876 Ihesi two 
wire the only protc isi s I rii ivn until quite recently (iqoi) a 
new piotease teimed cnjisin by Cohnhcim its dis 
iiverer was idded to Ihi list like tiypsin this protease 
peptolyses peptones and is active in alk time liquids but 
Its piptenising jMwer is inu h less marked as it is without 
action on ilbumin and hhrin though it lan peptonise casein 
Ihe discovery of eiepsin suggested the posvilulity that 
trvpsin might be not 1 sin^lr enzyme as had hitherto been 
thought but a nuxtuic of enrynics possibly of peptonising 
with peptolysing inzvmes Rc larch n this dircccion has, 
in thi hinds of Dr \criion ilready (1003) shown that 
what IS generally known is trypsin is 1 inixturi of crepsin 
(pinirexto erepsm) with what mi\ hi teimed trypsin 
proper It is not ininnn iv ihle ih it analysis may bo carried 
still further and th it trvpsin piopir miv itself be found 
to be a mixture of a peplonising with a peptolysing enzyme 
Prof Vines next turned tr jirotcid digestion in plants His 
own contrihulicn m ide within the last three years lonslsts 
of a number 1 f observ il i ns on m my different plants or 
parts of plants shewing that a protease of some kind is 
probably to be found in ill parts of all plants at one stage 
or other of their development It appeirs that whilst alt 
plants thit have been investigated can effect peptolysis. 
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only d limitpd number have been found capable of digesting 
(ibnn Prof Vines hei asiertuned that m certain cases 
(yeast mushroom) the tissues contain a mixture of erepsin 
with a fibrin-digMting enzyme, a result which finds its 
analogue in Vernon s researi hes on pancreatic trypsin 

Entomological bociety December 7 — 1 rof h B 
Poulton r R S president in the chair —Mr H St J 
OonlatiMrpo exhibited Quidtu^ unrocoeruleus taken by 
Mr H C Dollman in 1 ribbithole at Ditchling Sussex 
this being the fourth recorded British specimen -Prof 
1 Hudson Bassro exhibited a spiiimen of the rare longi 
xorn Tetro^um castaneum taken about two years ago in 
the viiinity of the quays it llirtlepool and probably intro 
duced fri n abroad —Mr fi J Arrow exhibited i sines 
of the I aniellicorn bectli s fri 111 the Burchell collection and 
remarked that Burchell hud at the time of their cipture 
some seventy years ago already noted their powers of pro 
ducing musical sound — Mr C O WsitorlMUso exhibited 
drawings illustrating the development of the front wing m 
the pupa of the Fusser silk moth shewing the relation of 
the tnehete to the veins prepared ftr ixhibition m the 
Natural History Museum He also exhibited some coffee 
berries from Uganda injured by a sin ill beetle belonging 
to the Scoivtidiac and two toleopterous lirvi from (hr 
Buichell collection from Brazil submitted to him for deter 
mination by Prof Poulton Oni w is 1 h teromerous larva 
two inches long much resembling Ihi 1 irva if Helops Ihe 
more interesting one was noted by Hurt hi II to be luminous 
and appeared to be the I irva f 111 I I it< rid Mr J J 
WsUkar exhibited the tvpespeciiun <f Haplothorax 
burckelU G R Waterhouse from the Hepe lollection a 
remirkable ( arahid discmeicd bt Burchell in St Helena 
It IS now exieedinglv rare if not entiielv extinct m its sole 
locality the late Mr Wolltstun during his visit to the 
island in iHjs 6 having tntitely filled to find the beetle 
alive though its dead and mutilated remains were often 
met with —The Praoitfant exhibited < ases showing the 
results of breeding experiments upon PaptUo ttnea con 
ducted by Mr O r 1 eigh who h id for lh< f rst time bred 
the trophomut form from trophomu^ tsdf Hr also ex 
hibited a photograph tiken by Mr Alfred Robinson of 
the Oxford University Museum shiwing the Xylocopid 
model and its Asilid mimic exhibited by Mr I I Green 
dt a recent meeting The ex miple was part cuUrlv interi st 
ing inasmuch as Mr Green s record of the mimic circling 
round Its model tended to support the view that the bee 
IS the prey of the fly Erebia palarica n sp ind Artbti 
sfygne chiefly in regard to its osscKiition with E emas in 
Spain Dr 1 A Ohstpntstn 1 he author described 
hr (iia palarica a new species from the ( antabrian range 
he s lid It W1S phylogenetic ally a recent offshoot of E slygne 
and the largest and most brilliint in colouring of all the 
knewn members of the family—I ntnm I giril ixperiemes 
during a tour through Iidii end Cevlon fhteber 10 igoj 
to March 26 11)04 Di G K Lanvataff 

Geological Society Deceml er 7 —Dr I L Marr 
1 RS president in the chair—I he hi mu at ind mineral 
ogicdl evidence as to the origin of (he dolomites of 
southern Tyrol Prof t W Skaato Recent work on 
modern coral reefs his shown that these limestones contain 
very little if any insoluble residue Ihe study of the re 
lative pn portions of the orginisms composing these reefs 
ind the alterations that they undeigo has further shown 
that c irils pliy 1 subordinit p irt n them ind thit il 
ar us ilgt fonminifera and other organisms form the 
bulk of the rcxks of the reefs The i Jthor his ipplicul Ih s 
infc niiati n in ihe examination of rollections from the mu h 
del ited irei of the dolomites of southern Tyrol The 
cht meal examination of numerous specimens frwi the 
Sc hlei n ilol mutes of the Sc hlern the L ingkofl the Marmo 
lati (he Selli the St Cassian district the Richthofen Reef 
incl nu 11 r us other localities is described so f ir as relates 
to the pr poi turns of lime and mognesii ind cf insoluble 
I s due 1 best results irt omparcid with s 1 ilar malysc s 
11 me t nes frou) |ower and higher horizons 

Physi al Society 1) e ml er 8 —Dr K T Glizebrook 
1 K S pres dent In the h r On i npid method of 
cpiioximite harmonic nnalvss Prof S I Thompoan 
1 r the study of ilterniting Ir tiic urrents ind for severil 
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other aj^ications harmonic analysis is simpiifiad by the 
consideration that all the even tetmu in the Fourier ex¬ 
pansion are absent In this case the second half period la 
similar to the first half period but with the orduiates of 
the corresponding angles reversed in sign Given a com¬ 
plicated harmonic curve containing constituents of the odd 
orders only the zero line ran always be drawn so that the 
constant term vanishes from the Fourier series the mean 
ordinate being zero and it is then always possible to choose 
as origin a point for which the ordinates at 0° and 180° 
ore zero 1 he paper gives 1 r^sumi of the various methods 
which have been employed for harmonic analysis by re¬ 
duction from simultaneous equations graphical means and 
by harmonic analyse rs The method adopted by the author 
IS a simplification of 1 general methcxl of analysis published 
by Prof Runge \ high frequency alternator W 
DuddwII I he author described and showed in action a 
high frequency altctnitor which he had constructed in 1900 
f< r s me 1 xpe r ti I Is on the resistance of the electric arc 
and with which frequencies up to izucxx) ~ per second had 
been obt lined \n illustration will perhaps convey some 
idei cf how high a fr quency of izooexi'-' per second really 
IS In plotting curves for oidinary frequencies of jo to 
too O' per second 1 scale often adopted is 10 inches for 
too ~ If It were attempted to plot a curve up to 
120 000 ~ per second to this stale the curve paper would 
require to be is 000 inches or neirly one fifth of a mils 
f< ng F xhibition of experiments t > show the retardation 
cf the signalling current on 341x1 miles of the Pacific cable 
between Vancouver and Fanning Island Prof W E 
Ayrton Ihe experiments were performed upon a cable 
electrically equivalent to the portion of the Pacihe cable 
between Vancouver and Fanning Island the product of the 
capiritv (in mfds ) and the resistance (in ohms) being nine 
millions Thice dead beat galvanometers were employed to 
indicate the current at the beginning in the muldle and 
It the end of the cable It was shown that upon applying 
an k M r at one end of the cable the current at that end 
w IS enormously y,''' tier than its ste tdy value and that 
one fifth of a second 1 lapsed before anv indications c f current 
were shown at the far end of the cable By that time the 
lunent it the sendiig end was 37 times its steady value 
and after two fifths of a setond it bad fallen to 2 j times 
Its steadv value In about five se onds the current became 
steady 

Royal Astronomical Society December 9 —Prof H H 
turner in the chair -On a very sensitive method of deter 
mining the irregularities of a pivot and on the influence 
of the pivot errors cf the Radcliffe transit circle upon the 
right cscensions of the Radcliffe latalogue Dr R«inbaiit 
I he method is a mndification of that of M Hamy a small 
steel pin being inserted in each pivot by means of n lever 
arrangement noriz mtal as well as vi rtic al displacements 
due to pivot irregularities can be c bserve d I he apparatus 
which had been found entirely satisfactor) was fully de 
scribed and illustrated—On the vilidity of meteor radiants 
as determined from three observed tricks Mr Olwpiitsui. 

A note accompanying a photograph of the detached nebula 
in Cygnus W S Prmnka Ihe nebula was the one 
lecentlv photogrephed bv Dr Max Wolf the present plate 
taken with the I ile Dr Isaac Roberts s zo inch reflector 
showed the details of the nebula on a larger scale A 
second note by Mr 1 ranks upon dark nebulosities was also 
riad It was illustrited bv four photographs of long lenti 
ular ncbul e each of whi h w is sharply divided lonp 
tudtnally throughout its entire length by a dark line Ihe 
uthcr suggested that these nebule probably spirals seen 
(dK<wa\k were cooler nt their pxtre Tie edges and that this 
band of cooler matter absorbed their light and caused the 
appe »r in e of the dark bands seen in the photographs — 
I wo papers on the lunar theory one being a note on the 
ompletion of the solution of the main problem Prof 
I meet W Brown —An analysis of 144 terms in the moon s 
longitude P H Cewoll —On the decline m the magnitude 
if the variable 159 1914 Pegasi Mr Wlokhsun. 

Zoological Society, December 13 —Mr Herbert Druce, 
Tice president in the chair—Some specimens of a gazelle 
f om 1 destine 1 new species Oldfield Thomiw, F R S 

The inthropoid apes illustrated by a large collection of 
mounted skins skeletons and skulls the Hon Walter 
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ll»tlwohll«li The gortlla from South Cameroon and the 
whitedaced chimpanxee of the Gaboon were choracteriaed 
aa new —The cranial oataotogy of the clupeoid fitfaea Dr 
W G UMawrood.—Charaiten and aynonymy of the Britiah 
apeciea of apongea of the genus Leuioaolenia Prof E A 
MInoMii — Deacriptiona of eighteen apeciea of land ahelU 
belo^ng to the genua Macroihlaniya and ita allies Dr 
W T Wamforcl, F R S —Descnpliona of a new genua and 
thirty two new apeciea of phytophagoua Coleoptera of the 
family Haltiridie from South and Central America M 
teowby. 

CAMBRltX.V 

PhUoaophical Society, November 38 —Prof Marshall 
Ward president in the chair—Remarks on Piroplasmoaia 
with euibition cl apecimena G H h Nuttali—Note on 
some peculiar fe iturea in seedlings of Peperomia A W 
Hill rhe seedlings of Peperoma uMibifiroia were found in 
the Andes of Bolivia at about i ^ 500 fiet above sea level 
The species is a geophilous one with small bulbs and peltate 
leaves Thf peculiarity of the smdlings lies in the fart that 
though they are dicotyledonous in structure only one of 
the two cotyledons leaves the seed to function aa an aaaimil 
ating organ the other remains permanently in the seed as 
an absorbent organ fhe other bulbous species from the 
Andes apparently show the same features of germination 
and Severn other species from Central America preserved 
in the herbaria of Kew and South Kensington whilst differ 
mg in their vegetative habits show a simlur type of germin 
ation —Exhibition of new and rare Arachnids taken near 
Cambridge C Wsirburbin and N D F bass r oa—^Tho 
inheritance of tortoiseshell and related colours m i its I 
DonoMtar rortoiseshell cats ire heteroxygotes contain 
ing the two colours black and orange Ihey ran be pro 
duced by mating orange with black but o tortoiseshell 
paired with either orange oy bUik may throw all three 
colours Male tortoiseshells are exceedingly rare and tht 
normal colour of the black orange bet* rozygote m the male 
IS orange the black in this case being lomphtely recessive 
When a male tortoiseshell is paired with a female all three 
colours may be produced in the kittens Cream and blue 
are dilute forms of orange and black and behave similarly 
when crossed the females being blue tortoiseshells the 
males creams Creams may be obtained by pairing blue 
with orange the dilution being transferred from one colour 
to the other Blue is recessive to black and so probably 
Is cream to orange it appears also that blue may be com 
pletely recessive to orange in the female although black 
by orange in the female g ves tortoiseshell 

Manuibsisr 

Literary and Philosophical Society November 39 — 
Prof W Boyd Dawkins F R S president in the chair 
—Determination of wave lengths in the extreme ultra violet 
part of the spectrum H M«rrie>Afrair After a brief 
histoncal sketch of the work of earlier investigators the 
classical experiments of Si hum inn were descriM Schu 
mann was not able to measure the wave lengths of the new 
lines beyond 185^^ which he photc graphed on account of 
our defective knowledge of the dispersion of the material 
of which his pnsm was constructed The author ittempted 
to do this by producing the spectra by means of a concave 
grating in vacuo but without success However using a 
plane transmission grating ruled on a plate of white fluor 
spar to resolve the light from a powerful induction coil 
discharge between aluminium electrodes four new standard 
wave-lengths were measured extending to the wave length 
1 he experiments were carried out after Schumann 
tn vacuo and the spectra recorded on photographic plates 
specially designed for the work 

Paris 

Academy of Scieneoe, December 13 —M Masesrt in (he 
chair —Remarki on tome thermochemical rules rel King to 
the possibility and the prediction of chi mical real tions M 
Ror U ielot The author discusses the statement that a 
chemical reaction roust ilwavs be 1 companied with in 
evolution of heat and refers to his eirlier works to show 
the exact meaning to be attributed to the won)j^ rhemical 
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reaction —The determination of the difference m longitude 
between Greenwich and Pans made in 190s M Lomenr. 
A detailed account if given of the precautions necessary for 
the accurate determination of this constant Particular core 
was given to the studv of the personal equation of each 
observer and to redu e still further the errurs due to this 
source the I nglish and 1 rinrh observers changed stations 
Ihe mean result ubt lined bv the latter for the difference of 
longitude between Pans and tireenwich wis ini zo974t 
On the element 7, I tcoi) ilw KolalMiHIrmn In dis 
cussing the presence of 1 band A —488 M Urbun regurds 
the existence of a new ilenent corresponding tn this band 
as hypothetical Ihe a thor gvis reasons for his state 
ment that this band is realiv due to a new element and 
maintains the atcurirv of his work published in 1895 — 
Observations of Ihe sun made at the Observator) of I yons 
with the 16 cm Brunner equatoncl during the third quarter 
of 1904 1 OullIMm* Ihe results ire summarised in 

three tables giving the numbers of spots iheir distribution 
m latitude and the distiibution of the faculi. in latitude — 
On the approximation of incominensurablcs and of trigono 
metric series M Piktwu On continuous spare groups 
linite ind inflnite M Us V*vaaa«ur Rem irks on a 
nethod for the study of the convergeno c f c ertain con 
tinuous fractions H Pad*— The detnn ition f 1 xplosive 
substances under water M Jmoob —An ele tricallv driven 
nickel steel pendulum Jean Maaeart A preliminary 
at ount tf the results obtained with a pendulum of invar 
driven by the electrical airangement devised bv M I ipp 
mann Its rate was about two seconds ] cr d iv fne 
author regards K as preferable to use several pendulums of 
this kind which con be set up with eise to attempt an 
absolute compensation -On the registration of the n rajs 
by photography G Walaa and I Bull V descripdon of 
the arrangement adopted is given in detail the obji t being 
to produce three squares in contact with each other the 
centre one corresponding to the effect produced bv the 
phosphorescent surface when not exposed to the rays Ihe 
two outer squares shculd have been darker if an tn rease 
of the light mtensilv had been produced under the iction 
of the ravs The experiment w is repeated a great number 
of times varying the natuie of the plates the time of ex 
posure and the intensity of lighting Ihe shortest ex 
posure was twenty seconds and the longest five minutes 
In no case was a positive result obtained there being no 
difference between the intensity of the squares corrispond 
ing to the til le of ac tion of the rays On some new den 
vatives of telrahvdrc benzene I don Brunol By the simul 
taneous action of iodine (in the presence of mercury i side) 
and acetic anhydride upon tetrahydrobenzi ne an lodoacetate 
IS formed ( H, ( O, t,H ,I The synthesis and study of 
cyclic substituted thio-hjdantoins Emm Poaal-laodt 
I he methcxl of preparation adopted consisted in acting upon 
the a b disubstitut^ thiu ureas with a monoalkyl fatty acid 
On the possibilitv of producing a non brittle steel 
tempered blue Ch Prdment It is generally supposed 
that all irons and steels whatever their quality become 
brittle under shock at t n peratures between 200® t and 
440® C An exampli is given showing th it this is not 
necessarily the 1 ise On a inethid of diicmpositicn of 
complex statistical curves into irreducible curves Chirles 
Hwnrif—On the acccssoiy (,1 inds of the larve of the I epi 
doptera I Bnrdm—ihi development of the tenta les t 
the < ampanul iriida an I the Plumul ir id i ^rii ind 
BIHard — Ihe resistance t desictation of s me fungi 

Mme 7 Osttlsi-QnsBwcMafcSk It has been foun I lhat 
certain fungi inriuding three species of fVIvporus ire not 
killed by a prolonged drvinf, at jy® ( is ihe diied (ingi 
when moistened possess th same respiratory loefficiint as 
the undried plant I he a 11 int of nrbin dioxide given off 
per hrur is however less n the firmer case than in the 
latter On the consiitut on of irul le earth A Dalaar* 
and H LsiCBtu Bj the application of the methexU of 
petrogriphv to the smvilest particles if irvlle earth the 
authors come to the con lusiin th it instead of the earth 
being as is usually represented in vlassi il works <n the 
subject the result of a d siggregation follow(d bj 1 de¬ 
composition of the m mral lonstituents of rocks it simply 
consists of the various minerals of the rocks from which 
It IS derived in a verv hne state of d vision T he 11 i a 
quartz felspar t nil ite toi r ualine ap Kite & are per 
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foftly normal and thow no signa of decompofition or of 
locBliiMid lorromon Ihe advantage* of thii method of ex 
imining arable earth* when used to kupplemrnt the leiult* 
of a rhemicnl examination are point^ out—On a new 
potato suitable for rultiv itlon m damp soils M 
Labarvwrla Solanum romnti riont which up to the prr 
t.pn( has been regarded ns only good for forage has been i 
found t( give an extelicnt edible tuber and it possegses the 
great advantage of preferring a damp soil for its growth 
On the gasiflntion of vegetable (ombustibles nnd the 
aeration of an economical motive power in agriculture 
•ordwnavo An irrount of the production of gaseous 
fuel fro 11 agritullunl refuse uwd in conjunction with n 
gns engini designel for gas of low i d rific value—The 
( oal measures in 1 rench 1 err line 1 rmcis Lawr Ihe 
\iews of the author regarding the prolongntmn of the 
Saarbruck I is ii into I r in i following an nx al line 
Neukirchen Pont 4 Mousse n have been confirineil b\ two 
borings 700 metres deep T urther borings ire in progresk 
for the thcr ugh esplorition of the coal field The cool 
contains a per cent of miisture 36 per rent of \olatile 
matt r 40 per cint of oke and n 1>rr cent of ash — 
<i1m iI griwth It the i il f the ninetirnlh lentuiy ind 
the different factors wb h h ive determ ned the anomalies 
of this growth in the ni tssif of Pelvoux t h Jacob and 
( Pluslii Ihe cbsenationk put forward furnish an ex 
plan jtK n of tin anc malies c f glac 11 r growth in th s region 
indicated in 1 lu bv Kill in On siihterr ini in c irros on at 
lAells (Lngl ind) and the thronomilry of subtirranean 
er S in T A Martel 

Nrw Sol III Waiis 

Lmnean Society, Oci ler 36—Dr T bit rie Dixsrn 
president in the <hur Notes on Austriliin lyianidc 
put 11 (i A Watopheuoa ind R 1 Tupimp Re 

vision il nitis on Austi ili in Carabidx pait 1 tribes 
< iiabini Ixiilonni Psiudozinini ( livintni and the genus 
Ntbricson 1 1 G Sloan* Sites on Ihe native flori of 

Niw Si ulh Wiles part 1 K II Oambaga The nute 
triverseil—Bog(,abii t T ngha via N irrabri Moree 
Zinaida ind Invercll— ffirs kufhrient virialicns in alti 
tude ml geologi al fiiii ition (iniluding portion of the 
black s)il plains) to privide intiresting exiimplis of the 
result* traced 1 to th se f 1 tors in thi distribution of spe ics 
under Austrilian rinditions IhUs the effect of elimatir 
inffucme is exhibited Iv suih specie* as Eucalyptus 
siifiroxyfon (irenbark or muggo) h conaa (a box tree) ind 
h melanophloii (silver leivid ironbirk) whi h in the scuth 
griw at lower eleviticns than is the c ise tow aids the ncrlh 
wher th y are able to is « id the niiinta ns owing to the 
wirmlh of ni rthern lat tildes being letup red b\ the in 
creiscd elevation Ihe s ime influence ilsi allows certain 
eisiern and western speciis to mingle on the nirthern high 
I mils wh I in the sc uth the Ore it Dividing K mge si rves 
IS 1 Id bariier to keep them apirt As an mstanct of 
the influence of geological formation the caw? of a sand 
stone area between Boggibri and Narrabri was mentioned 
here Anf,ophora laii olata is a conspicuous feature of the 
flora -Notes from th Bifanic Gardens S\dnev No 10 
J H Maldon r ( I bat c h* Miscillaneous note* 

( h II fly taxonomic) on I u alyptus part 1 J H Malden 
Ihe author deals with some plants formerly included under 
f amygdalma Labill Ihi confusion which has gathered 
ar und F radiata Hook f (non Sieb ) is finatls iliared 
up 1 hat whiti gum included under radt ita by Ben 
tham and others is described as a ntw variety or species 
u ider the n ime F numi rasa from the number of fiuit* in 

(lOITTNORN 

Royal Society oC Science* —The Nachri kt n (pby*ico 
matheiiatiral section) pirt v for IP04 contains the follow 
ing memoirs conimumc ited to the socipt> 

July 2-\ A bommcrfcld Contributions to the theory 
of ell i irons (a) bases of a general dynamic of the electron 
ti V d Bopn* Seisn ir records in tjottingen July- 
Deienbir 11)03 ^ V*l*t The icti in of electric vibra 

tions upon cptically artier bodies M Lau* On the pro 
pigation of radiation n lisprrsive and d sorptive meciia 
September 10— J Thomas* On a (iiussan sene* in 
various parts of its re(,Kn of convergence 
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Auatic Bocloty of Bengal, Novemtmr a —Some enhaeo 
logical remain* in Biihnath W N bdiwbPd*. The oM 
earthsvorks round Bishnath and Pertabghur are described, 
as well a* the Buroi Fortiflration —Noviciss Indicm, xxlli 
four orchids new to the Indian flora D breUn Deecnp' 
tions of two new species Microstylts Cardom from Cbota 
Nagpur and huhphta Campbcllti from Manbhum and 
Singbhum and clso of I ecanorchtt japontca B1 and 
L malaeeensu R II orchids now first added to the Indian 
flora —Novieis In lie to xxiv some new Indian plants 
D brain Sime notes on species of the orders Anonaceae 
SlerculiacesB Celastracete leguminose Rosaceae Com 
bretacec Oroban hiiet Labiat-e and Monotropem 
together with des r ptions of new aperies —language map 
of west Tibet with notes A H Praneka. Tne distribu 
tion IS given of the Rong I eth Sham Pung and Balti 
dialects in the Ind is and Shayog valleys and in Zangskhar 
and Kubshu —Adi lima to the crllc tion of oriental snake* 
in the Indnn Mus urn Calcutta Nelson Annandala. A 
paper adding t iir knowledge of the distribution of 
Typhlopida, I ropeltid-e C olubridir and Viperidae in India 
On htoscot I I II idei Wall D qutnqueloha Thunb 
and their allies D Praia and I H Burfclll 
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THE FUTLRF OF FHE HUMAN RACE 
(i) Mankind m the Making Pj! \iit+439 Price 
7 * bd (1) AnliLtpihrtm Pp 133 Priic 6 d 
(I ondon Chipman md Hill I td 1903 ) (3) fhe 
Food of tin 6 Pp 5,1*’ (I ondoa MariniUm 
and Co Ltd 1904) Price hs By H O Wtlli 

M r W EI I S is a mm of ini iginalton md h 
his let his imigimhvL fieulty pliy ibout th 
ffreit problems thit obtrude themstlvts whin we i n 
tempi lie (hi new conditions tinder whuh civihsid mm 
IS now living conditions which must inevitably iindtr 
go further change as science advances Three bxiks 
of his more cspccnllv chim to forecast the future 
of our me and (o lay down the lines on whi h 
education should proceed Pliese three are Antic 1 
pations 1 very bold attempt to peer into the future 
“ The Food of the Gcxls \ lively romance full of 
humoiv thM does not pill from beginning to end of 
the book Ipnd Mankind in the Miking a series 
of essays paling mainly with education and advo 
eating radical changes in oui methods 

As to style Mr Wells is a hard hitter He pounds 
at all classes or professions or trades which fall below 
his standard of efhcicncy or who represent as he 
thinks mouldering ideas and systems He cannot 
talk patiently of bishops schoolmasters army men or 
plumbers His philosophy has had its origin in the 
theory of evolution He looks at the race of men in 
the past the present and the future and he sees a 
long senes of births The individual is trustee for 
the race of the principle of life The idea of this 
trusteeship is to Mr Wells a great and ennobling one 
A min must not look upon hts individual life as the 
ill impc rtant thing but must find his true happiness 
in the pr pagation and education of offspring Never 
theless we find in Anticipations that this ideal will 
be shared only by a limited number of people In the 
world ho pictures are many childless m£nage\ and 
Mr Wells himself is prepared to tolerate relax ition 
of the marriage law and even sterile gratification 
But in this new world there will be also many men 
of strenuous earnestness and of religious purpose 
though not professing a definitely C hnstian faith who 
will be the leading spirits As a rule they will be 
fathers of families for the childless minages will mt 
fit in with their theory of things 
These men of energy—men of science engineers 
dcKtors and so forth—will shipe policy and admims 
tration Ehe result will be marvellous efficiency such 
as IS rarely if ever seen now There will be no king 
Monarchy will have given place to the New Republic 
Royalty is connected with all things out of date with 
aristocratic privileges ridiculous costumes and decor 
ations Therefore it must go In the New Republic 
though so efficiently managed there will be many 
idlers There will be an enormous development of 
irrebponsible wealth great numbers of people living 
on invested money hiving no cares of management 
and no duties m connection with their property It 
IS among this cliss mainly that will be found t;)ie chiid- 
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kss miuagLS ihe lass that supplies unskilled 
labour the old servile ilass will tend to disappear 
Ihe invention cf mirhines capable of performing 
more cheaply ill the w rk that has hitherto f illcn to 
the unsl 11 d will I ke such men unnecessary 
Peasant pi< pri tors and all small land holders must 
piss avay Ihiv repre ent stagnation and thirc is 
rof m only for go aho id idaptable people Thos who 
fill to adipt themselves will fall into the abyss the 
gnat sink in which wallw all those who aic infittcd 
for the new conditions The people of the abyss ire 
to be encouraged to extinguish themselves to 
prictise what would commonly be called vice without 
i ITspring resulting 

Mr Wills IS quite alive to the netd of an antiseptic 
in a wealthy society such as he foresees To keep 
down excessive accumulations of wealth he proposes 
heavy death duti s and heavy graduated duties upon 
irresponsible incomes with perh ips in addition 
1 system of terminable liability for borrowers But 
besides this there will be at work for many years to 
come that most stern md educational of all masters 
—war In its methods war will be very unlike any¬ 
thing of which we have as yet had experience There 
will be marksmen few in number but possess! d of 
skill altogether beyond thit of the mirksmen of to¬ 
day The army will no longer be officered by men 
too stupid and indifferent to use properly the invin 
tions of science No masses of raw unskilled lads 
will be driven on to ih slaughter 

Some greater synthesis will emerge Mr Wells 
reviews the various large groups of jieoples which 
make up the gnater part of the population of the 
earth There is the Russian group the German 
I atin and English groups and there are the Yellow 
Rices Mr Wills does not think the Russian or the 
German likely to predominate In the French he his 
a great belief though they do not breed like 
ribbits The richness 11 d power of their literature 
make him think their language will extend itself far 
He laments Ih compvi tivc piverty md meagreness 
of our litcriture Still he inclines K the belief that 
a grtat dominant synthesis of the Eaglish spe iking 
peoples m»y be fermed (lermany will be eowed by 
the combined English and American Navies and 
Anglo Saxonism will ev ntually triumph 

I here remain the Yellow Races Their star too 
will pale before that of the Anglo Saxons But ill 
syntheses however greet will cvehtuilly fuse into 
cne There will be a World State and rival nation 
alittes will be a thing of the past “ Against these 
old isolations these obsolescent particularisms the 
forces of mechanical and scientific devil pment fight 
and fight irresistibly 

All these speculations aie very interesting reading 
but we cannot help regretting that Mr Wells did n >t 
study and reflect a little longer before writing His 
imagination unclogged by knowledge is apt to run 
away with him Though he expresses the greatest 
reverence for Darwin and his successors he does not 
show a very thorough gnp of the principles of evolu 
tion To begin with he seems unaware of the part 
in the national hfe that is played by the lower stratum 
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of Mciety ttitf' stagnant ’* mosses as he would call 
them From tfua stratum emerge the men of energy 
so dear to Mr Wells s heart Occasionally the son 
of a poor man s^ in Scotland or Yorkshire rises to 
emuience Far more often it tikes more than one 
generabon to climb the ladder But this docs not alter 
the fact that this substratum is an absolute necessity 
For the upper strata do not keep up their numbers 
and society has been truly described as an organism 
that IS perpetually renea ing itself from its base But 
Mr Wells knows only of the abyss into which tumble 
nil the failures of modem life Such a valuable 
national asset as peasmt land>holdcrs he despises and 
wishes to abolish Yet from such stagnint classes 
spring the families that work upward ind product the 
men of energy that do the highest work of the nition 
rhe downward movement tf which Mr WtlK tilks 
jfho much IS comp irntively but i punv streiin No 
doubt there is an abyss no doubt ^erc are in our big 
towns not a few degraded families which are tending 
to die out Yet even thi most degraded produce here 
md there a man of grit a man for instance who 
enlists and rises to be i non tommissioned officer 
Xhr pick of the slum bred men moke fine fighters 

Mr Welts wishes all citiscns to be energetic and 
up to date The unadaptable masses must be got rid 
of They must be instructed so that the indulgence 
of their sexual instincts mav not lead to their having 
offspring Reckless parentage must be in every way 
discouraged And yet Mr Wells declares thit he 
cannot devise any system of selection by which it 
would be possible to breed good citirens the qualities 
demanded aa too diverse So wc are to get nd of 
the reckless classes and depend solely on the eareful 
classes We are to introduce careful parentage that 
It, put a stop to natural selection but there is to be. 
no scientific selection to take its place Ihe result 
would indeed be disastrous \s it is our national 
physique may be poor but what there is in the nation 
of physical vigour is due to the gnat amount of 
(limination probably not far short of 50 per cent 
that still goes on 

Here is another strange forecast War is the 
most educational of all masters and yet after many 
vtars a great world state will arise md there will be 
a kind of millennium If war the great educator 
the great antiseptic is no more surely the world is 
likily to be the wers for its bsenee What is to 
make the world bell r No doubt Mr Wells would 
sav The advance of science Science is his sheet 
inchor It is to ennoble the nation il life so that even 
the idle holders of irresponsible wealth will be power 
k bk to degrade it But will this be so? No doubt the 
inventor is ennobled bv his brain labour by his striving 
to make his dream a rcabty And the men of energy 
who hnd practical applications of his discoveries are 
doing woiic d|||a kind that often though not always 
elevates the character But what of the people who 
merely make ubc of the discoveries and inventions of 
ethers? Theisnin who invents a locomotive engine 
IS likely at the lowest to be above the pettiest mean 
nesses But the myic travelling in riilway trams 
leaves men morally no better and no worse The 
striving after know lodge is the ennobling thing and 
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nctf the knowledge itself the making of du c o vs ri *^ 
not the enye^ment of them 
This being so thOre is a fallacy funning all thrmif^ 
that very humorous romance The Food of the 
Gexls * , in the story those who are fed on this food 
in their infancy and youth grow to a height of some 
forty feet The inventors do not add to their mdiea. 
In Its application this is not true The mass of aian> 
kind remain small in brain and character—they grow 
but do not grow much when their youth is nurtured 
on the clearest and noblest ideas Tlie few thinkers 
discoverers inventors iro the giants As to education^ 
Mr Wells his ntitch to say that is worth pondermg 
He wishes bovs to make a real study of the English 
language and literature On our success in teaching- 
Engbsh and pioducing good literature depends the 
answer to the question Will English retreat before 
the tongue of so tie rival synthesis or will it become 
the language of the world^ For educational pur¬ 
poses the dcid languages as we might expect are 
tried and found wanting Those who teach them are 
fumbling with the keys at the door of a room that 
was ransacked long ago P W H 


BRIIISH hKE<iHn IIFR ALG^ 

A Treatise on the Bntish freihuater Algae By Prof 
O S West Pp XV+372 (Cambridge At the 
Lniversitv Press 1904) Price 10 6d not 
A Monograph 0] the Bnttsh Desmtdtaceae Vol 1 
ByW West and Prof 0 S West Pp xxxvi-l-224 
(London Printc d for the R ly Society 1904) Price 
25* net 

HOEVFR h lb sought to gam a practical know¬ 
ledge if the British freshwater Alga has in 
the past be<n oft n checked by the impossibility of 
determining bv the aid of English works many of the 
forms met with Durmg the twenty yean diat have 
elapsed since th issue of the latest large English 
work on the gr up (Cooke s British Freshwater 
Algae ) very gnat progress his been made in most 
countries of Europe in North America and to some 
extent in other countries also in the study of these 
plants Very many species previously unknosvn have 
been detected nd much light has been thrown on 
obscure life histones on the effects of environment 
and on the relationships of the vanous Algce to one 
another and to other organisms of simple structure 
But while so much new knowledge has bwn gained it 
IS diqiersed in vinous languages and in numerous 
volumes, and th re has been in English no trust¬ 
worthy guide even to the published results of these 
years dealing with the Bntish freshwater Algse Thua 
it has become more ind more difficult to pursue the 
study with success and the need of adequate present¬ 
ation of the subject has been felt to be very urgent 
The worics just issued by the Messrs West are most 
welcome and mark a very great advance on earher 
books in English dealing with these Algse The 
authors possess i unique knowledge of the apeoea and 
of their distnbution in Britain the result of penodal 
investigations earned on unweariedly m many and 
vaned distnets of the Bntish Islands They havo 
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«ddc4 l«rg«1jr to previona records m tpeoM new to 
•cunce, in others new to Bntish lists and m the fuller 
Imoadedge of tfad bfe-histories of species alrei^y > 
known The task was no easy one but none more j 
competent could have undertaken it, and it has been 
accomplished in a way to deserve the ffrititude of all I 
interested in the freshwater Algw of Great Britain and 1 
Ireland 

The ** Treatise is one of the well known and excel 
knt Cambridge Biological Series Its aim is suted as 

to give the student a concise account of the struc 
ture habits and life histones of breshwater Algse and 
also to enable him to place within the presenbed limitb 
of a genus any Alga he may find in the freahwaters of 
the Bntish Islands To do this within the limits of I 
an octavo volume of less than 400 pages in which 
are numerous illustrations is a task possible of 
accomphshment only by one very familiar with the 
subject and skilled in concise expression but that it 
has been successfully done will we think be the verdict 
after testing the botdc thoroughly The views and 
labours of others receive due attention and footnotes 
direct the student to the original pubhcitions but 
Prof West IS no mere follower of the views of others 
and much of the excellence of his book is due to bts 
personal researches 'ind to the conclusions he has 
drawn from them In the prefice we read that there 
IS no single book or nccessible set of books by means 
of which a student can hope to nccurately identify one 
third of the freshwater A1j,ae he may find in 1 snj^k 
day s ramble through a reason ibly productive part of 
the country ’ Wito the aid of this guide he may 
hope to determine the genus of all save the more 
critical forms and even the species in some of the 
genera But the book is much more than a guide to 
the identification of genera and species The intro 
duction gives a very readable and interesting general 
account of freshwater Algw in respect of their habitats 
distribution relations to and associations with certain 
other plants and even with the lower animals some 
of thw correlations being of very curious kinds 
Their relabons to temperature (some thriving on tee 
and snow while others can live around hot springs 
at 94° 5 C) to surface conditions and exposure and 
to gei^ogical strata are discussed and the author s 
wide experience in field work gives much interest to 
the discussion Mountainous districU are the richer 
especially m Myzophycese and Conjugatse of which 
latter the desmids and Mougeotia are peculiarly 
numerous in species in these regions The older 
PalsBoaoic and Igneous regions are preeminent in this 
respect and the richest localities in BriUin and 
perhaps in the whole of Europe are tarns and peat 
bogs In hollows of the Lewislhn gneiss of north west 
Scotland while the fen district of eastern England is 
the poorest in Britain in freshwater species t f Algae 

The methods of collection of cultivation (so im 
portant as a means of study) and of preservation for 
future use are desenbed The structure cell contents 
nutrition and growth of the cells and plant bodies the 
methods of multiplication by division and of reproduc 
tion (asexual and sexual) the alternation of gener 
ations the range of polymorphism obscrYpd in some 
Species and al|e^ to occur in othera are considered 
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and the behef is stated that the higher types have- 
originated by gradual evolution from the more lowly 
types but that the latter still persist and must not 
be confounded with stages in the bfe-bistones of the 
higher forms as the luthor behoves has been done 
by some The phylogeny and scheme of classification 
take full note of the discoveries and views of Black 
man Bohlin Borzi Chodat Wille and others com 
bined with the author s own discoveries 

Six greit classes re recognised of which four 
(Rhodophyce» Phaophyceae Bacillanaccse or dn 
toms and Myxophyce r) are of the usual compass the 
two former including ft v species in fresh waters ITie 
HeterokontB a group proposed a few years ago by 
luther for a few f-imilits characterised by jellowish 
green chromatophores and the production of oil as a 
reserve of food are sep iratcd off from the other green 
Algae but all the rtm lining green types are included, 
in the class Chlorophycea the methods of rcproduilion 
not being accepted as justifying their separation into 
dilTirint classes Chlamydomonas is regarded as 
nearest to the ongin from which all have sprung 
scarcely different from the Flagellata and the divergent 
lines of increasing tomploxity are traced three chief 
tendencies as pointed out by Blackman showmg 
themselves and resulting in three types of structure 
vu the mohle ccenobium the multinucleate unicellular 
ccenocyte and the mulUcellular aggregate the cells of 
which become more and more intimately related and 
specialised to form the definite organism This last 
t)pe has resulted in the most complex structures among 
Algs and is regarded as having given wigin through 
them to the archegoniatc plants 

All grades of cl issific ition of the British fresbw iter 
Algss down to genera arc defined in this Treatise ’ 
and each genus is well illustrated by drawmgs frem 
the plants themselves with few exceptions onginal 
The number of Diitish species is stated under each 
genus and information is often added regarding the 
more representative species For each genus also the 
synonymy is given along with references to the htera- 
ture 

Prof West 6 treatment of his subject is instnictive 
and stimulating and th book will do much to extend 
the study of these pi ir ts But it also excites the hope 
that he will supplement this work by giving us one 
descriptive of ill the species and varieties of these 
Mgm that h ivc been found in Britain with if practic 
able mdicitiins of those likely to be added to the 
flora He has pointed out the need of such a guide 
and has proved that it covld be attempted by none 
more fit to make it a iccess 

The volume on British DcsmidiaceB also illus- 
trites the extranrd nary dvance in the study of Bnbsh 
freshwater Algte in rccoit years due to the researches 
of but a few workers raong whom the authors are 
in the front rink In this monograph will be brought 
together not only much information that though pub* 
lished was often scarcely accessible but also much 
acquired through researches in many regions from 
Shetland to Cornwall m Wales and Ireland and not 
yet (lublished N early 700 speaes and d||k vanj)9Ke «t« 
now known from the Bntuh IslanOT^being* rathhk 
more than one third of alt named species) Of fiiesfib 
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many have been tfucovered and made known Iqr the 
autlm Cooke a ' Britidi Deemida leaued ml 
x88d^ an a compilation of all tiie forma daen known 
included leta than 300 apeciea and lees than 50 vane- 
tiea In this drat volume rather more than one-dfth 
of the British species and vanebes are included so 
that the Motneraph will probably extend to five 
volumes 

Each form is described with references to its 
synonyms and its bibliography and its distnbubon in 
the Bntish Islands is detailed the authority for each 
locality being stated The figures are original except 
where it was not possible to procure speamens Whm 
borrowed the sources are always acknowledged A 
very full hst of books and papers on desmids adds to 
the value of the work 

The Monograph of Bntish Desmidiacess m 
worthy of a place among the numerous valuable works 
issued by the Ray Society and will be mdispensable 
in the study of these plants 

THEORY OF RAPID MOTION IN A COM 
PRESSIBLE FLUID 

Lifont sur la Propagatum det Ondet H Its Equations 
dt I Hydrodynamiqut By Jacques Ha^mard 
xiii+375 (Pans Hermann 1903) Pnce 18 
francs 

HE theory of fluid nootion os ordinanly wotked 
out presents several lacunae One notable 
omission is the absence oi any detailed dis 
cussion of the effects of compression and rarefacbon 
of air owing to the rapid motion of bodies through 
It An arbllenst se^ng by the aid of the theory 
for pnodples that would help him to understand the 
resistance of the air to the mobon of projecbles would 
be likely to be disappmnted He would find an 
explanabon of the effect of rifling m keepmg the 
points of projecbles forward but whle he might 
admire the ingenuity displayed in the development 
of the theory he would feel that with this cxcepbon it 
shed but little light upon his bus ness The present 
book represents the outcome of efforts made in recent 
years by some French mathemabcians and especially 
by Hugoniot and P Duhem to widen the scope of 
the tradibonal hydrodynamics so as to mclude rapid 
motions in compressible fluids 
Our hypothebcal artillerist would need to exercise 
much patience ui order to get on with the book He 
would probably soon give it up as too intensely mathe 
mabcat The first chapter u devoted to an account of 
an existence theorem in the theory of potenbal It is 
to be Droved that provided a cerbun condibon is 
sat sfied there exists a funebon whidi is harmonic m 
a given r^on and has a given normal rate of van 
atlon at the boundary of the region in other words 
that irrotabonal motion of moompressible fluid u 
possible within a closed surface whidi changes its form 
m a presenbed manner without changing its vdUime 
The author givqs a proof which is very mteresbng from 
the pout of viiw of analysis He also expresses the 
required funebon by means of a subsidiary funedoo 
which he calk^ Fonebon de Frans Neumann and 
of another which he calls Fonction de Klem The 
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latter is the veioetty potentiel due to a soofte tod <t 
sink withu the given surface and the former also csin 
interpreted physically but the mtetpretyifBas |mi 
not recced In the ease of a spherical boundaryi 
which is worked out the results are attributed to 
Bjerknes and Beltrami It would seem that these 
writers therefore virtually anbupated Hicks s die* 
covery of the image of a source with respect to a 
sphere One m sses the interpretabon in terms of 
images The mithemabcs is there but the author 
does not tell us what it means Nevertheless the 
mathemabes is excellent 

In diapters 1 and 111 we have so much of the 
ordinary theory as is requisite for the purpoee of 
setbng out the cqi abons and condibone whiih govern 
the mobont of flu ds and we have also an extension to 
discontinuous mot ons The fact that was emphasised 
by Hugoniot is that the mobon is not necessarily 
oonbnuous He paid especial attention to the caoe 
in which the velocity la everywhere oonbnuous but 
the differential coefflcients of the components of 
velocity are disconbnuous at a moving surface The 
disconbnuibes at such a surface are not arbitrary but 
are subject to three sorts of condibont The surface 
moves through the fluid like a wave One set 
of coodbons connects the discontmmbes with ttte 
direction of the normal to the surface A second s^ 
connects them with the velocity of prt^gation These 
two sets of cond t ons are kinematical To determme 
the velocity of propagabon the dynamical equabont 
must be introduced The kmemabcal conditions are 
called conditions d idenbtd and condibons de 
oompabbihtd and they are expressed by means of 
some elegant geometry The necessity for such con 
dtbons has been recognised by other writers m the 
case of disconbnuibes that affect the veloaty The 
latter are here called waves of file first order 
The origin of Hugoniot s disoontinuibre called 

waves of the second order is found m an analybeal 
paradox If the pressure is a funebon of fiie density 
the equabons of motion determine the acceleration of 
every parbclc but if the motion of a boundary Is 
presenbed the normal component of the accelerabm 
of the port cles th t are in contact with the boundary 
IS presenbed also The two values thus obtained for 
this acceleraton are m general different Waves of 
the second order ongmate at the boundary and are 
propagated through the fluid 

Chapter iv deals with recblinear mobon in a gas 
and IS ma nly occupied with the proUem first attacked 
by Riemann of d soonbnutbes ^t affect the velocity 
Riemann s theory was condemned by Lotd Rayleifl^ 
on the ground that it violated the pnnnple of energy 
and the problem remained in an unsatisfactory state 
for many years It was taken up agam by Hugoniot 
m 1887 without knowledge of Riemann s work 
Hugoniot introduced exprecely the condition that the 
increment of energy—kmebc and internal—of file 
pomon of fluid which undergoes a sudden change of 
vtate IS equal to (he work done upon it by the prcfr 
•ures (A neighbouring porbons and he concluded that 
the law conneebng pressure and density (^oi^T) 
cannot be maintamed during fiie pasaage of the die* 
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eootfmiiijr ‘fhU coadiulQa i» oppoMd to Ricmatin • 
H W 4 )er tn hit recent lotion of Riemonn a 
** Vortet m ig en tiber die perhenen Dtfferentialgloch 
ungen der aMtbenuititchen Phjnik ' b«t contended 
tfut « complete celculaticm of the energy nipports 
Rwnutiin’t ^eory eguntt Lord Rayleigh a objection 
but he did not refer to Hugontot In die book under 
renew no mention ia made of Lord Rayleigh a objec 
bon or of H Weber’a contention but Riemann a 
dieory and Hugoniot a are developed dde by aide and 
the reaulta are compared both ^th each other and 
with the reaulta of oertam expenmenta by Vietlle 
Much of the analysia is worked out and interpreted 
by the aid of geometrical conatructuma but the reader 
v^hea often for a more physical interpretation 
Chapters v and vi contain extensions of the 
theories of the preceding chapters to motion in three 
dimensions and to waves in elastic solid media The 
physical value of a theorv of rapid motions accom 
panted by strains that are not small in an elastic 
■olid supposed to have a strain energy function is 
extremely doubtful but no exception can be taken to 
the analyural methods by which the theory is de 
veloped Chapter vii brings the theory of waves that 
do not involve discontinuities of velocity or strain into 
relation with the theory of characteristics of parttal 
differential equations The discovery of the relations 
between biese two theories has attracted a good deal 
of attention recently and we may be grateful to M 
Hadatnard for hia masterly exposition of the subject 
A few notes are appended to the volume Of these the 
most interesting is the one in which it la shown that 
discontinuities of the first order may give nse to vortex 
mot on even when the pressure and density in the 
undisturbed state are uniform throughout the fluid 
It IS a sign of the healthy state of mathematics in 
France that the ablest analysts are bringing their 
powerful methods to bear upo 1 recondite physical 
questions The book under notice » a very valuable 
contribution to a most important and at the same 
time a most difficult subject It breaks fresh gro md 
and It cannot fail to stimulate inquiry It may be 
expected to conduce to the further advance of our 
knowledge of aerodynamics A F H L 


IHJS G^EAT ST BERNARD PASS 
Across ths Great St Bernard The Modes of Nature 
and the Manners of Man By A R Sennett Pp 
XVI+A44 and III illustrated (I ondon Bemrosc 
and Sons 1904) 

FLUENT but not too accurate pen and a general 
knowledge of the moiH fi^uentcd distruts of 
the Alps appear to be Mr A R Sennett s chief 
qualifications for svnttng this book It has a compre 
bensive title and needs it for the St Bernard Pass 
Is hardly more than a thread to connect if possible 
quotations in prose and verse scraps of siienie and 
history descriptions of scenery and moralisings on 
things in general The author has nothing new to 
Ml us about the St Bernard whidi is not sur 
pnsuig for the pass has been often described and a 
damage read now goes the whole way frofh Martigny 
KO i 835 » V(H 71] 


to Aoeta Mr Sennett however uiforms us tiiat 
Hannibal crossed it with his vast army of whidi 
he proceeds to describe the sufferings Notwithstand* 
mg what has been written by Law Ellis FresbSeld 
and others we are well aware that it is not easy to 
determine what route Hannibal did follow but diought 
that the Great St Bernard was no longer advocated 
by anyone who had studied the question 
Other statements are disputable We are told the 
soldanella flower protr des through the edge of the 
nivi (which does not mean the wmter snow) that the 
edelweiss dwells m bnou owning s habitat where 
no other flowering plant may survive and as its 
haunt is far removed from all verdant vegetabon and 
in the most craggy and inaccessible posibons we 
imnot expect to see it growmg at the botanical stabon 
in Bourg St Pierre and so forth This village is 
rather more than 5300 feet above aea level and the 
plant IS often found betvieen this and 6000 feet indeed 
t can be culbvated in England As for the craggy and 
inaccessible posibons we had thought newspaper 
correspondents now enjoyed a monopoly of this ficbon 
Like any other Alpine plant it may grow in a break 
neck place but its favourite hahitat la a rough dope 
of grass and stone It used to grow profusely on a 
I lice of this kind where it could gathered in perfect 
safety on a mounta n ndge about a thousand feet 
above San Bernardino 

But Mr Sennett though prone to discuss scienbfic 
questions does not always win our confidence The 
Tertiary period of the London Clay is an odd 
phrase and adamanbne an mapproprute epithet the 
fim or upper basin of a glacier and m what reqiect the 
Lago di Garda resembles a diadem we fail to perceive 
To his vision of a Europe the glacier fields of which 
only just failed m rcacbmg the Alps we are perhaps 
accustomed but th nk that most geologists at the pre* 
bent day would speak less confidently of glaciers havmg 
scooped out the Alpine lake basins or having cut out 
gorges for themselves through the solid mountain 
^vided enormous peaks in twain planed down and 
levelled great asperities The Marjelen See does not 
I he in a lake basin but simply at the head of a glen 
! blocked by the great Aletsdi Glaaer and after seemg 
It one day full and the next empty wd utterly disbeheve 
Mr Sennett s explanation that it is emptied on the 
I principle of a syphon The name Mbrjelen which he 
I prefers may bie patois but the other form is more 
! usual so also is Gondo for Gonda Guttannen for 
Guttenen Meinngen for M^rengen and notwith 
standing Baedeker Penninus for Poeninus (the btle of 
the Alpme Jupiter) The science is duciusive and 
commonplace where not enriched by extracts from 
Tyndall or Ruskin or yet more ornamental writing 
Mr Sennett may think m English but is so 
prone to translate into journalese that we 8U»i 
pect he was trained in a certain Fleet Street 
haunt of young lions We cannot welcome the verb 
resurrect the adjective rivenan (of or bekmgmg 
to <1 nver) or llthic (a favourite one) when plam 
folks woiM say stony or rocky The book however 
containd numerous illustrations often pretty but it la 
brtsom* to have them (cxcflpt In the appendu) only 
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many him l>««n ditcorefed and made known by the; 
audwn. Cooke'* *' BritiA DeeoUd*," itaued in i 
1886-7 a* a compilation of ail tiie form* dien known, 
included leM titan 300 ipede* and less titan 50 varie¬ 
ties. In this first volume rather more than one-fifth 
of the British spedes and varieties are included, so 
that the “ Monograph ” will probably extend to five 
volumes. 

Eadt form is described, with references to its 
synonyms and its bibliography; and its distribution in 
the British Islands Is detailed, the authority for eadi 
locally being sUted. The figures are original, except 
where it was not possible to procure specimens. When 
borrowed the sources are always acknowledged. A 
very full list of books and papers on desmids adds to 
the value of the woric. 

The “ Monograph of British Desmidiacess ” is 
worthy of a place ammg the numerous valuable woriu 
issued by the Ray Society, and will be indispensable 
in the study of these plants. 

THEORY OF RAPID MOTION IN A COM- 
PRESSIBLE FLUID. 

Lifont $ur la PropagatioH des Ondat et let Equatumt 
de I’Hydrodynamtque. By Jacques Hadamard. 
Pp. xtii-f375. (Paris: Hermann, 1903.) Price 18 
franc*. 

HE theory of fluid motion, as ontinarily worked 
out, presents several lacunae One notable 
omission is the absence of any detailed dis¬ 
cussion of the effects of omipression and rarefaction 
of air owing to the rapid motion of bodies through 
it. An artillerist, seeking by the aid of the theory 
for principles that would help him to understand the 
reristance of the air to the motion of projectiles, would 
be likely to be disappointed. He would tod on 
explanation of the effect of rifling in keeping the 
points of projectiles forward; but, while he might 
admire the ingenuity display^ in the development 
•of the theory, he would feel that, with this exception, it 
shed but little light upon his business. The present 
book represents the outcome of efforts made in recent 
years by some French mathematicians, and espedally 
by Hugoniot and P. Duhem, to widen the scope 
the traditional hydrodynamics so as to include rapid 
motions in compressible fluids. 

Our hypothetical artillerist would need to exercise 
much patience in order to get on with the book. He 
would probably soon give it up as too Intwisely mathe¬ 
matical. The first chapter is devoted to an account of 
an existence theorem in the tiieory of potential. It is 
to be proved that, provided a certain condition is 
satisfied, there exists a function which is harmonic in 
a i^ven region and has a given normal rate of vari¬ 
ation at the boundary of the reg^, in other words, 
that irrotational motion of incompressible fluid is 
possible within a closed surface which changes its form 
in a prescribed mannw without changing its volume. 
The author gives a proof which is very Interesting from 
the point of view of analysis. He also expresses the 
required functon means of a subsidiary function 
which he catles" Fonction de Frans Neumann," and 
of another which he calls " Fonction de Klein." The 
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latter is tiie velocity potential due to a source and a 
sink within the given surface, and the fbenwr also can 
be, interpreted phyrically, but the interju^tiont aid 
not recorded. In the case of a spherical DOundary, 
which is woiked out, the results ore attributed to 
Bjerknes and Beltrami. It would seem that these 
writers, therefore, virtually anticipated Hides'* dl^ 
covery of the imag^ of a source with respect to a 
sphere. One misses the intopretation in terms of 
images. The mathematics is there, but the author 
does not tell us what it means. Nevertheless the 
mathenutics is excellent. 

In chapters ii. and iii. we have so much of tha 
ordinary theory as is requisite for the purpose of 
setting out the equations and conditions which govern 
the motions of fluids, and we have also an extension to 
discontinuous motions. The fact that was empbarised 
by Hugoniot is that the motion is not necessarily 
continuous. He paid especial attention t6 tiie case 
in which the velodty is everywhere continuous, but 
the differential coeffidents of the components of 
velodty are discontinuous at a moving surface. The 
discontinuities at such a surface are not arbitrary, but 
are subject to three sorts of conditions. The surface 
moves through the fluid like a wave. One set 
of conditions connects the discontinuities with the 
direction of the normal to the surface. A second set 
connects them with the velocity of propagation. These 
two sets of conditions are kinematical. To determine 
the velocity of propagation the dynamical equation* 
must be introduced. The kinematical conditions are 
called " conditions dldentitd " and " condition* de 
oompatibilitd," and they are expressed by mean* of 
some elegant geometry. The necessity for such con¬ 
ditions has been recognised by other writers in the 
case of discontinuities that affect the velodty. The 
latter are here called "wave* of the first order." 
The origin of Hugoniot's discontinuities, called 
" waves of the second order," is found in an analytical 
paradox. If the pressure is a function of the density, 
the equations of motion determine the acceleration of 
every particle; but, if the motion of a boundary is 
prescribed, the normal component of the acceleration 
of the particles that are in contact with the boundary 
is pres^bed also Tha two values thus obtained for 
this acceleration are in general different. Waves of 
the second order originate at tiie boundary, and are 
propagated through the fluid. 

Chapter Iv. deals with rectilinear motion in a gas, 
and is mainly occupied with the problem, first attacked 
by Riemann, of discontinuities that affect the velocity. 
Riemann’s theory was condemned by Lord Rayleigh 
on the ground that it vkdated the prtociple of energy, 
and the problem remained in an unsatisfactory state 
for many years. It was taken up again by Hugoniot 
in 1887 without knowledge of Riemann’s wixk. 
Hugoniot introduced expressly the condition that tiw 
increment of energy—kinetic and internal—of the 
portim of fluid which undergoes a sudden change of 
state is equal to the woric done upon it by tiw pres¬ 
sures of nrighbouring portions, and he concluded that 
the law connecting pressure and density 
cannot be maintained dtnring tiie passage of tiu di»i 
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eondwii^ Tiiit condiMion u oppoNd to Riemann’s 
tfuory H W«b«r in hu recent edidon of Riemann • 
»tVarlMt«igm (Uwr die partiellen DiiferentifllifleiGb 
ttngen der nmtfae m ntie c ben Phystk '* bns contended 
tbat • complete calculatMn of the energy (upports 
Rlemann’fe dieory ngunet Lord Rayleigh'e dbjection 
but he did not refer to Hugoniot In the book under 
review no mention le made td Lord Rayleigh a objec j 
turn or of H Weber'a contention but Riemann a j 
theory and Hugomot a are developed dde by aide and I 
the reeulta are compared both with each other and 
with the reaulta of certain expenmenta by Vieille 
Much of the analyaia is worked out and interpreted 
by the aid of geometrical conatructions but the render 
wishes often for a more physical interpretation 
Chapters v and vi contain extensions of the 
theories of the preceding chapters to motion in three 
dimenslont and to waves m elastic solid media The 
physical value of a theorv of rapid motions necom 
panied by strains that are not ' small in an elast c 
solid supposed to have a strain energy function is 
extremely doubtful but no exception can be taken to 
the analyticnl methods by which the theory is de 
veloped Chnpter vii brings the theory of waves that 
do not involve discontinuities of velocity or strain into 
relation with the theory of charactenstica of partial 
differential equations The discovery of the relations 
between these two theories has attracted a good deal 
of attention recently and we may be grateful to M 
Hadamard for his masterly exposition of the subject 
A few notes are appended to the volume Of these the 
most interesting is the one in which it is shown that 
discontinuities of the first order may give nee to vortex 
motion even when the pressure and density in the 
undisturbed state are uniform throughout the fluid 
It IS a sign of the healthy state of mathemabes in 
France that the ablest analysts are bring ng their 
powerful methods to bear upon recondite physical 
questions The book under notici is a very valuable 
contribubon to a most important and at the same 
time a most difficult subject It breaks fresh ground 
and It cannot fail to stimulate inquiry It may be 
expected to conduce to the further advance of our 
knowledge of aerodynamics \ F H I 


THE GSEAT ST BERNARD PASS 
Across ths Great St Bernard The Modes of Nature 
and the Manners of Man By A R Sennett Pp 
XVI+444 and iii illustrated (London Bemrosc 
and Sons 1904) 

FLUENT but not too accurate pen and a general 
knowledge of the mofit* frequented districts of 
the Alps appear to be Mr A R Sennett s chief 
qualifications for wnbng this book It has s compre 
henttve btle and needs it for the $t Bernard Pass 
is hardly more than a thread to connect if possible 
quotabons in prose and verse scraps of science and 
histoty descriptions of scenery and moralisings on 
things In general The author has notbmg new to 
«eU us about the St Bernard whidt is not sur 
prutog for the pass has been often described atid a 
carria]^ road now goes tha whole way Jrote Martigny 
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to Aosta Mr Sennett however informs us that 
Hanmbal crossed it with his vast army of which 
he proceeds to desenbe the sufferings Notwithstand* 
ing what has been written by Law Ellis Freshfiekl 
and others we are well aware that it is not easy to 
determme what route Hannibal did follow but thought 
that the Great St Bernard was no longer advocated 
by anyone who had studied the question 
Other Statements are disputable We are told the 
soldanella flower protr des through the edge of the 
ndv 4 (which does not mean the wmter snow) that the 
edelweiss dwells in snow owning a habitat where 
no other flowering plant may survive and as its 
haunt IS far removed fr m all verdant vegetation and 
in the most crag{,y and inaccessible posibons we 
cannot expect to see it growmg at the botanical station 
in Bourg St Pierre and so forth This village is 
rather more than 5300 feet above sea level and the 
plant IS often found between this and 6000 feet indeed 
t can be cultivated ui England As for the craggy and 
inaccessible posibons we had thought newspaper 
correspondents now oijoyed a monopoly of this ficbon 
L ke any other Alpine plant it may grow in a break 
ne k place bit its favourite habitat u a rough slopa 
of grass and stone It used to grow profusely on a 
pi ice of this kind where it could be gathered m perfect 
safety on a mountain ridge about a thousand feet 
above San Bernardino 

But Mr Sennett though prone to discuss scienbfic 
quesbons does not always win our confidence The 
Tertiary period of the London Clay is an odd 
phrase and adamantine an mappropnate epithet for the 
fim or upper basin of a glacier, and m what respect the 
Lago di Garda resembles a diadem we fail to perceive 
To his vision of a Europe the glacier fields of which 
only just failed in reaching the Alps we are peiliape 
accustomed but think that most geologists at the pre¬ 
sent day would speak lest confidently of glaciers having 
scooped out the Alpine lake basins or having cut out 
gorges for themselves through the solid mounUun 
dvided enormous peaks in twain planed down and 
levelled great asperities The Marjelen See does not 
lie in a lake basin but simply at the head of a glen 
blocked by the great Aletsch Glaaer and after seemg 
It one day full and the next empty wd utterly ditbeheve 
Mr Sennett s explanation that it is emptied on the 
principle of a syphon The name Mttrjelen which he 
prefers may be patois but the other form u more 
usual so also is Gondo for Gonda Guttannen for 
Guttenen Meinngen for Meyrengen and notwith 
standing Baedeker Pennmus fw Poeninus (the btle of 
the Alpme Jupiter) The science is discursive and 
commonplace where not enriched by extracts from 
Tyndall or Ruskin or yet more omamoital writing 
Mr Sennett may think m Engluh but is s» 
prone to translate into journalese tiiat we sii*> 
pect hp was trained in a certain Fleet Street 
haunt of young lions We cannot welcome the verb 
resurrect the adject ve nvenan (of or belonging 
to "I river) or lithic (a favourite one) when plain 
folks would say stony or rocky The b^ however 
cqntainf numerous illustratiofie often pretty but it is 
bresome to have them {exaspt m the appendu) only 
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numbered and to be obliged to consult a list to see what 
they are especially when we are sometimes greeted 
with fanciful titles instead of place names ** Dame 
Nature s Painters docs not much enlighten us but 
It looks very like a view down the lower part of 
the Via Mala But the 'luthor has tried the dangerous 
experiment of mingling poetry nnd science and we 
cannot honestly congratuhte turn on his success 
r G B 


ihachoiaa 

Trachoma By Dr J Boldt TransI ited by J 
Herbert Parsons D Sc F R C S and Thom is 
Snowball MB CM With an introductory 
chapter by E Trcicher Collins 1 R C S Pp lu+ 
333 (London Hodder and Stoughton 1904 ) 

R BOI DX S mono^r iph on Irachoma pub 
lishcd at the end of last ye ir deals w ith a subject 
presenting many problems to which no satisfactory 
solutions can at present be offend It is therefore a 
matter for congratulation that an English translation 
of such an excellent ritumi of the subject has been 
prepared Dr Boldt has been working for many years 
in one of the trachomi infested centres of Germany 
and has been constantly faced during that time with 
these unsolved jiroblems and in the book before us he 
clears the ground of all the lumber which gathers 
round any subject of d scussion and states clearly the 
present condition of our knovt ledge ind the Imes on 
which future investigation must go 
The hnt and most important difficulty met in deal 
Ing with trachoma la that at present the setiological 
factor IS unknoivn The discussion of thu question 
in chapter iv particul irly and incidentally in chapters 
III and V will be to cphthalmic surgeons the most 
interesting part of the book The author distinctly 
inclines to the view that there is a specific organism 
the primary cause of traihoma as yet undiscovered 
but that also in individual predisposition and a number 
of subsidiary causes such as Climate soil and race 
overcrowding uncleanhness and other social evils arc 
also contributing causes 

Many workers at the present time are inclining to 
lay much greater stress on the importance of the in- 
dividual predisposition and to hold the view that the 
disease may be set up by any bacterium ishtch is patho> 
genic for the conjunctiva The large number of cases 
in which some scrofulous taint can be traced is dis 
tinctly m favour of this view It has been frequently 
shown that in such people any infection will give nse 
to a lymphoid hypertrophy and the essi ntial pathology 
of trachoma is pnraanly a hypertrophy of lymphoid 
follicles with sub^uent degeneration of the lymphoid 
tissue and formation of scar tissue Dr Boldt with 
absolute fairness giveSH&oth hypotheses and the argu* 
raents which have been advanced by various writers 
in support of theta 

It would be of undoubted benefit to the community 
if this book were to get mto the hands of two classes in 
particular the men who are concerned in the admlnis- 
tr ition of the Poor Laws of the country and those con 
cemed in the medical and sanitary administration of 
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the Army The excellent introductoiT diaptar by Idr 
Treacher Collins gives details of the most useful work 
which IS being earned on at Ssvanley and'Kif the tn* 
fluence that proper hygienic measures have bod 
generally m checking the disease Dr Boldt giVM 
similar details of the progress and subsequent cbeclk« 
ing of trachoma throughout the vanous countnes of 
Europe It would indeed be well if the last chapter 
were separately pnntcd and distnbuted as a pamphlet 
to the various boards of guardians and health officers 
throughout the Lmpire 

Wo have nothing but praise for the way in which 
the translators have earned out their work We 
could nowhere detect a trace of German ongin in the 
style 


OLR BOOK SHhLF 

The Cyclones tj He Far hast By Rev Josd Algud 

SJ Sect nd (K vised) Edition Pp 383 (Manila 

Bureiu of Publ i Printing 1904) 

In the present td tion the author has extended the. 
area dealt with in the earlier editions and as abundant 
additional data h v e been eoUcctcd not only from the 
Philippines thi motives but also from the surrounding 
toasts this information has now been embodied llit 
uthor says that owing to the opening up of the 
bar East in r«r« it years an endiavour has been made 
to extend the usi fulness of the work by giving a 
greater comp iss to the study of the phenomena which 
cause accompany and follow the atmosphenc per 
turbances which are experienced in the various seas 
of the Fir Fast fhe title of the revised edition is 

changed from Cyclones of the Philippines to 

The Cyclones ol the 1 sr F ist The present edition 
appears in English and is freed from the formidable 
list of errors found in the English version of an earlier 
odibon Among the many additions contained in this 
new edition may be mentioned some practical rules 
for navigating in case of enrountenng a typhoon and 
a list and descr ption of the ports of refu^ during 
storms in the Far East especially in the Philippine 
Archipelago 

Commendation should certainly be given of the care 
ful arrangement ind division of the wholG woiic whtd) 
aid much the g ncral study and grip of the valuable 
material whilst umerous illustrations add much to 
the elucidation of the subject Father Algud must 
be credited with what is only too commonly over 
looked At the otclusion of lach chapter reference 
IS given to the works which may be consulted in con 
nechon with the branch of the subject dealt with 
The references ippear to have bwn chosen with the 
greatest imjiartiality and with the sole desire to render 
the work as compl tc as possible This example may 
Lommtnd itself to authors of other branches of seten 
tific work 

The principal cause which influences the progressive 
movement of tvpho ns is said to be the general move 
ment of the atim sphere in which thev take place 
not of that jiart only which overlies the land and sea 
ova* which they pass but especially of that portion of 
the atmosphere which moves at higher altitudes as 
we are to look there for the seat of the greater part 
of the energy and power which nourish and sustam 
die atmosphenc whirls This opinion is endonad hy 
all who discuss the nature and law of storms hut 
unfortunately too little light can be thrown on due 
movement of the upper au* although praisewort^ 
efforts are being made In this directton 
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The Morms which nsit the Phihppute Archipelago 
vwy gre«^ in frequency according to 6eaM>n tte 
month* with the greatett number being July Vugust 
and September whilst the months uith the least 
frequency are January Februarv and March Much 
good wonc IS done in the clnssifii. ition of c\ clones and 
diajgrams ire given showing thi paths of eleven 
diderent types Considerable attention is paid to the 
precursory signs of cyclones and naturally much im 
portance in this direction is attached to the form end 
movement of cknuds 

The whole treatise is suggestive of further scientific 
inquiry and Father Algud has done much by this work 
to advance our knowledge of the law of storms 
C H 

The Ammals of Nevt Zealand an Account of thi 
Colony s Air bnathmg 1 ertebrates Bv T VV 
Hutton and J Drummond Pp xiv+^Si illus 
trated (Christchurch and London Whitcombe and 
Tombs Ltd 1904) 

Sour months ago when noticing Captain Hutton s 
valuable Index of the Ntw/e ihnd faun 1 we hid 
occasion to refer to the impending issue of the present 
volume, now thit it is belore us we irt happy to b< 
able to state that it fuliv realises our expectations 
and forms a most valuable history of the air bicath 
ing vertebrites of the colony written in a pie isant style 
which cannot fail to make it acceptable to a large cireli 
of readers At st irting the authors refer to (hen in 
debtedness to the litcMr T H Potts who did sueh 
good work in describing a fast vanishing fauna before 
It w is too 1 ite The mel incholj story of the waning 
of this curious and interesting fauna forms indeed 
the key note of the introduction of the volume 1 roni 
the time that ( aptain Cook in 1773 turned down pigs 
in Queen Ch irlotte s Sound the native fauna has h id 
to contend with competitors from Purope of a stronger 
end more aggressive type the nitural result bung 
that many forms like the tuateri lirard have ilrcady 
disappeared from the mainlind although m soim 
instances surviving in the idjaccnt islets and mans 
more arc destined to go ere long \mong the latter 
(if indeed it be not alreadv ext net) is the short tailed 
bat the sole representative of the genus Ms stare ps 
Its rarity or extermination being attributed to ihi 
destruction of insect life ciuscd bi the introduction of 
huropcan birds 

From a purely commercial standpoint the authens do 
not however by inv means condemn the introduction 
of m my of the foreign specii s having cvi n a gen d 
word to say for the much ibuscd sp irrow Without 
ihe sparrow or some other bird equally common Ihiy 
write residents in the ci lonv would be over run with 
the insects again and life would be insupportable 
rhe phrise concerning insects it raa> be explained 
refers to the plaguis of various spines whieh 
occurred when huropean food crops were first intro 
duced into the colony On the other hand the intro 
duction of certain species sueh as the greenfinch and 
ibove all the rabbit is most strongly condemned The 
acclimatisation of sever il kinds of deer is considered 
to be of considerable advantan, to the general pro¬ 
sperity of the islands is it leids to the visits of 
Furo^n sportsmen 

Vmong the species which have suffered most seven Iv 
from foreign competition mat be mentioned the two 
bat* the luwis, the weka rail and the tuatera The 
mods appear to have been completely and the 
Notomis all but exterminated by the Maones before 
the Eurc^iean advent 

Limitations of space alone prevent further commtnd- 
ation of a verv excellent interesting and beautifully 
illustrated woiic 
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Zellenmechamk und Zellenleben By Prof Dr. 
Khumbler Pp 43 (Leipzig J A Barth 1904 > 
Price I mark 

This little work represents a sketch of the author’s- 
views on the causes and means of manifestation, 
of cellular aitivity The point of view adopted is a 
materialistic one It is considered thit the whole 
subject should be dealt with from the ph> steal or the 
physico-chemical aspect even when this fails to present 
a complete solution of ill the difliculties that m ly arise 
It IS becoming more and more recognised th it many 
of the acts which used 10 be regard^ as spetnlly the 
outeome of vital activit> find their parallel in inorganic 
niture An amoeba when ingesting a filament of 
oseillatona much longer than itself is able com 
pletely to enilose it bcciuse the algal thread becoints 
coiled up withm the protoplasmic body of the proto¬ 
zoan But an exactly similar state of things is pro¬ 
duced if a drop of chloroform is placed in water and 
I filament of shell ic be then presented to it The fila 
nunt IS drawn into (he chloroform and coiled up much 
IS the alga in the amccbi, and if a short glass thread 
be totted with shellac it is also ingested ’ but as 
the lac beiomcs dissolved the gi^s thread is 
gradually extruded Th whole question htrr resolves 
Itself into one of surfaei tension and perhaps the pro¬ 
cesses of ingestion ind cxireiion may ultimately prove 
to be essentially s milar m nature 

\gain tlu remark ibic uniformity in the details of 
nuclear divisions (k. iryokinesis) from wh itevcr source 
the cells mav orig natc strongly suggests that a com 
pnhensive physical cxpitnation of the process will one 
d ty be forthcoming 

But although thi physical aspects of cellular activity 
will (irtainh betonu nnie clear and definite this is 
(nlv the first step on to the threshold of the temple in 
whiih the seen t of life is guarded Behind the proxi 
mill physic il phenointn 1 lies a v ist complex of chang 
mg chemical eenduions and vt will be long before we 
ire likely to bi able exh lustivcly to analyse them The 
more successfully we do so howiver the more nearly 
shall we be able to grapple with the physual problems 
< f movement and the like Rhumbler regards changes 
of surface tension and the reactions that affect it as 
constituting one of the most profitable of the many 
possible lines of cjtologinl investigation 

Sludus in Astronomy B\ J Elhrd Gore I< R \ S 
MR I A Pn xt + 3t6 (London Chatto and 

Windiis 1904 ) Price (s 

In this book the rtidir is presented with i series of 
disconmeted tssiys on a variety of astronomical sub 
jects many of which ini lude intcrestiog and suggestivi 
results of calculations mide by the author The sub- 
jects range from gi ml telescopes to the consirui 
tion of the visible univ rse but Jupiter is thi only 
planet to which my d tailed reference is made and 
the sun IS only dealt w ih from the point of view of 
Its stellar magnitude ind its motion m space The 
chapter on Messier s nibuUe ’ bnngmg together all 
the recent inform ition w ith regard to these objects 
will be of considerabi vtlui to those who possess 
telescopes and the notis comprising •'recent adv inccs 
in stellar astronomy give a useful summary of the 
state of our knowledge of the subjects dealt with at 
the beginnmg of the pnstnt year 
Most of the papers have alreadv appeared ns 
magazine articles and notwithstanding the revision' 
which baa been made for the present purpose there is 
necessarily a considerable amount of Repetition Apart 
from this however the book provides a very accept-^ 
able course of not too difficult reading for those who 
hive a general elementary acquaintance with the 
subject 
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SiOtM ntd thtir RemcUont By Dr L DoUh Md H 

Marsha]! Pp (Edinhui^ James Thin 

1904 ) Price 3$ 6a net 

This bode is intended to serve as an introduction to 
the study of practical chemistry and has for its basis 
a senes of notes intended for use in the Edinbtu^ 
classes In an interesting preface Prof Crum Brown 
states his belief In the possibility of devising a course 
that would be “ something better than a mechanical 
training to enable students to pass a mechanical ex 
anunaoon consisting in the detection of simple salts 
in solution ’ Notwithsunding this assurance one 
^ds that about hilf the book consists of descriptions 
of the ordinary tests and schemes of analysis common 
to most boi^ treating of elementaty practical 
chemistry 

The first part of the work consists of a Short and 
very clear account of the general physical properties 
of salts and salt solutions An outline is given of the 
ionisation hypothesis and of Its applications some of 
which are practically illustrated at a later stage 
After a short account of the nature and use of in 
dKitors a chapter is devoted to alkalimetry and 
acidimetry The experimental part of the bode ex 
eluding the sections on qualitative anal3rsi8 is only 
represented by about twenty five pages and although 
the selection of experiments has evidently been care¬ 
fully made it seems a pity that the practical illustra* 
twn of a really excellent theoretical introduction should 
be BO meagre 

The remainder of the book is taken up with a de 
scnption of the reactions of metallic and salt radicals 
and with schemes for analysis In several small par 
ticulars a departure from the conventional methods 
has been made with distinct advantage Dry way 
reactions which so few chemists appear to appreciate 
are relegated to an appendix which also contiins the 
uevitable and perfectly useleu description of the re 
actions of the so-called rare elements Teachers who 
have the management of Iirge practical classes should 
find the volume of value 


LETTERS TO THE EDITOR 
{The Editor do*$ not hold htmttlf rtspontthU for optmons 
exprttsed by hu eerrotpondonU Ruthor can h* nnd*rtak$ 
to return or to correspond with the vrtters of rejected 
MsnMcrtpU untended far thu or any other part of Natuhx 
No notice is tahen of anonymous communicatioHs ] 

l^adlation Preasure 

On p 515 of your issue of September 21 1 stoted that 
there is a retarding force on the earth os it moves along its 
orbit amounting in all to about so kgm The calculation 
was made on the auppoaition that the earth is a full rsdiator 
of uniform temperature I have found on revising the 
calculation that there was an error in the ar thmetic and 
that the force la considerably greater though still too small 
to have an effect worth conndenng The following is a 
■imple method of obUining its value It assumes that the 
earth may be treated as a black sphere exposed to sun 
light radiatng as ifhicb as it receives and with all its 
surface at one temperature 

If the stream of solar energy falling normally on 
I sq cm IS S per second a Mack sphere radius a 
receives mi*S pt a j M cond If it radiates R per cecond per 
■q cm Its touRHuUion is 4va'R and the assunmtion of 
equal receipt and^nndiiure gives RaS/4 The total 
nm ilsive force exerted bv the sun s radiation is SraVU 
where U s the velocity of light fhe total retarding force 
dm to velocity u in the orb t is 4/3 Ra/U* vo* This la the 
Doppler effect due to otowding of energy in front and open 
NO. 183s VOL 71] 



RetardlBg force . 
Seder revision 


At the earth e distance u/U la about 10“^ so that the f»- 
tarding force Is about 1/30 000 of the eolar rapuMoo 

If we take S/U as 58x10-* dyne/sq cm (PM TroM 
loe elt p 539) and the radius of the earth as 
637x10* cm the total tolar repulsion is Shorn 
75X10* kgm say 75 000 tons end the retarding force Is 
shout tsoo kgm 

But another effect comet in which will more than countap- 
balance this Ihe hemiiphars of the earth which ia 
advancing in the orbit is on ths whole oedder than ttat 
which IS retreat ng owing to the Itg m the warmliig of 
the eurface exposed to the sun I And that if one hemlKoare 
is at SOI** A and the other at 300* A the greater radiation 
from the warmer sde gives a net push directed from that 
tide to the colder of a^t 165 000 kgm Of course tble 
hemis|dierical distr button of temperature is only a rough 
approximation to the real condition and even if the force M 
as large as 165 000 kgm only a component of it acts along 
the orbit tending to accelerate the motion Still that com¬ 
ponent must almost i-ertainly be much greater than the r^ 
tarding force due to the Doppler efUrt and on the whole 
therefore there Is probably a small acceleration in the orbit 
A force of asoo kgm would destrov about 4/10” of tbo 
earth t momentum n one year Lven if the accdcratuig 
force were twenty live timet at great as this t would only 
generate i/io * of the present momentum in one year 
This illustrates the insignificance of radiation pressure on 
the larger bodies in the solar system 

I take this opportunity of correcting another error in the 
address in Natubb of S^ember 22 which has been pomted 
out to me by Mr C T whitmell It aroae from some vary 
faulty arithmetic on p (41 of the paper in the Philosophical 
Transactions already referred to Apparently in the fonnula 
giving the rad us of each of two equal spheres the mutual 
radiation repuls on of which balances their gravitative 
attraction a square root of 10 was omitted and the value 
of that radius diould be aao69S*/io*p A wrow value 
was also assigned to the density of the sun Mr whitmMl 
has very kindly re calculated the reauits depending on thit 
formula and 1 have worked them out mdependently We 
now find that two equal spheres will have equal radiation 
p^Iauw and grav tative attraction with rad I as given 


The last was given previously os 3 4 cm 
The effect of radiation preasurs on terrestrial dust ia 
worthy of consideration for It may be quite aptMaeiabte 
when the part clet are amall and are onu^ auiroundlngs 
at different temperaturea For simplicity of calculation M 
us suppose a very small dust particle of density s to be 
cylindrical w th radius a and length a and let its flat enda 
be black and let its curved surface be perfectly reflectiM 
Let It be situated between two mdefinltely extemed paralM 
vertical walla one at a temperature S ” A the odier at a 
lower temperature S,** A and IM its enda be parallel to tba 
walls The two faces of the dust particle wiH H it Is small 
enough be at very nearly the same temperature to that 
we may leave out of account tha pleasures due to the emitted 
radiat on and cons der only those dim to that received from 
the walls If o is the radlatioa oonetant 5 3sx to-' end If 
U is the veloaty of light the difference ot pres su re on the 
two sides win be 3ir(l,M,*)/3U and tha aecaleratioa due 
to this on area wo* and most paef is a«(r,*-#,*)/3Ufa, 
Wbeapsit awio-* #,-400)* A S,w3o6*A this ael^ 
tHon Is oos cm /sac * 
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IKW of nidlatioa pnikura emit b* tdeen at tbH 

« ivii«ii tfaa ndhu it raduead to n-m lo-* tha a^celtr 
a an /toe.' Thia (oiidtaa that tuch a partida o< 
duat in a vacuum and batwaan vertical waUa reapectivaljr 
at 37* C and laT* C would not fall vertically but would 
donate about a mm per metre towarda the colder watt 
The efect found by Prof Oabome Reyndda (PM Tratu 
U tSw p 770) on a tilk fibre expooM to radiation from 
a hot bMy and aaeigned by him to radiometer action 
la far largrer than thia The rad ua of the fibre wat 
oOoofiaa cm and ita length waa probably about it cm 
When it waa hung up in a teat tube containing hydrogen 
at atmoaphenc preaaure and waa espoeed to radiation from 
a neighbouring jar filled with boiling water the lower end 
of tiM fibre moved through o 01 cm Thia would imply an 
hcoeieration of about 07 cm /aec' about aixty timea the 
acceleration on a duct p^ide of the aame radiua under the 
conditiona aaaumed above The action detected by Reynold* 
increaaed too very rapidly aa the preaaure fell being ten 
timea a* great when the preaaure waa reduced to 1 inch of 
mercury J H PovNtiiir 

The Univeraity Birmingham December 15 


The Date of Eeater in 1905 
Auuusv guenea have been addraaaed to me on the aubject 
of the date of Baater in 1905 owing to the fact that accord 
ing to the almanaca the moon la full at 4h 56m Green 
wich mean time on the mornitm of March ai next and that 
therefore according to the Prayer Boole rule it would 
anpear that Eaater Day ahould m the Sunday following 
March ai via March a6 Aa the miaunderatanding on the 
aubject aeema widely qrread whapa you will allow me to 
oMaln that the moon referred to in the eccleaiaabcal 
calendar la not the actual itioon In the aky which la full 
at a definite inatant of time but a flctitloua moon the timea 
of the fdiaaea of which are *0 arranged aa not to differ much 
from tkoae of the actual moon Theae pbaaea are held to 
occur vaguely on certain daya and therefore hold good 
for an longitudea and ao avoid a practical inconvenience 
that would anae from the uae of the actual moon Thu* n 
tha inatance before u* in which the actual moon 1* full at 

& 56m a m Greenwich mean time the aame moon 1* 
at Iih 48m pm (on tb* frtctimg day) Wadiington 
mean time The people adopting Greenwich time would 
therefore m the auppoaed circumatancea keep Eaater Day 
on March ad whiiat thoae adopting Waahington time would 
keep It on April ay 

Perhapa the aimpleat etpreaaion for the date of tha Paachai 
fuU moon ia March (ae-epaot) which givea the date 
directly when the epact ia leaa than 34 When the epact ia 
equal to or greater than *4 thia ezpreaaion give* the date 
of tha preceding full moon and the Paachai full moon U 
found adding *9 to thia date 
Thu* in iqos the epact 1* aa therefor* the calendar moon 
t* fuH on Mai^ ao and again on April 18 The latter 1* 
by the rule the Paachai fun moon and Eaater Day 1* the 
follewing Sunday via April 33 

A M W Downing 
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Lepidoearpoa and the Oymnoaperm* 

Thi ooodndliig aentence m your note on Mr H E H 
Smedley^ admirable model* of the fructification* of 
Palasocoic plant* (NATon Detanber aa p 183) may 
poaaibly be mialeading to aonw of your reader* Aa the 
mo<M* of Lapidocarpon abown m your figure were pro 
pared from mv inatruetkm* I may be auppoaed to ahare 
the reaponaibiilty for the hypotheaia of an affinity between 
the lycopodiaceoua cone* and tha Gymnoaperm* atated to 
have b*M urged by tiie author emcialty a* the point* 
of agremnent mentioned ore quoted with aome alight 
abridgment from my paper on the seed like fructification 
of Lepidoearpoa in me PhtlotophUal TratuaeUent ‘ Such 
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an affimty has never appeared to me to be probaUa Tbfr 
ebaraetar* otad—the pretence of an Integument end micro. 
pyte the single functional megaapore and the datariiment 
of the mdeblacmt eeed 1 ke organ aa a wholo~are im* 
portant polnta of analogy with true eeeda but in L«Mo> 
carpoa these organa d ffer too much in deta I from the 
aeeda of Gymnoapernu to afford any evidence of affiniM * 

1 doubt whether my friend Mr Smedley really intendad^ 
to auggeat anything more than an analogy 

Aa regards the Gymnoeperme evidence has been accumu 
lating for some time past indicating their connection with 
the fern phylum rather than with the Lycopodi Some 
account of thia evidence w 11 be found in my discourse at 
tho Inetitution on the ongm of seed bearing jdanta 

(* 9 ® 3 ) * while a more recent summary is given in Mr 
Arber ■ article on Pabeoaoic seed plants m Natum for 
November 17 p 68 

The seed like organe of aome Palaeosoic I ycopode such 
as Lepldocaroon and Miadesmia • teem to be cases of homo, 
plastic modification and not to be indicative of any affinity 
w th those groups of teed jdants which have come down 
to our own day D H Scott 

Jodrell laboratory Kew 


Fiabing at Might 

Tm notice in your Journal of the bea Fishing Indus¬ 
try written by Mr Aflalo luggesta to me that he or some 
ouier of your readers may inform me why tea fiehing takes 
place for the most part at night I have heard the tubjeel 
ditcueaed all my life and the anawere have been of the mott 
oj^waite and unsatisfai tory character tuch as to obtain n 
supply of fish for the morning markets and because fish 
come nearer to the surface in &e dark Everyone mutt be 
familiar with the sight of our firiiing boats preparing to 
take their departure as the evenly approachaa in the 
different harbourt on our coast* ^me of the fflaatere 
unfortunately like the Apoetle Peter have toiled all night 
and cauf^t nothing b W 

De en ber ao 


A Now Bmlah Bird' 

A PIN! axample a mole of the Pacific eider-duck Soma 
Urut V mgrum was killed at Scarborough on December 16. 
This * the first recorded nstance of the occurrence of this 
bird on our shore* Closely resembling the common eider 
Somatena moluMima it n ay yet be readily diatinguiehed 
therefrom by the bright orange colour of the bill and tha 
sharply deftnad black V ihap^ mark on the throat—hanca 
the specific name v mgrui 1 

The Pacific e der occur* in abundance along the cooata 
of north weitern Amer ra and nortb'«aatmi Asia 

W P PvemArr 

Natural H story Mute m South Kensington 


Intelligence of Aeitnela 

In reference to the qu« I on of intriligence in ammala it 
may be of interast to nent on a cave of distinct reasoning 
power in a cat which for n ne or ten year* associated him 
self with our family he would have scorned the suggestion 
that be belonged to t When he found himself on the wrong 
aide of a clcMd door.-a very co ivtant occurrence—he stood 
up and catching the handle n hi* fore paws rattltd it 
I do not think he tr ed to turn the handle but he certrinly 
knew that it played on assent ol part in die opening of the 
domr He le now no n ore and dt tnorfuu ml nut bomm 
bare any further reference to his career for he was a duet 
pated oM scoundrel but t s a pleasure to me to pay with 
your permission the above little tribute to h a memory 
Greenock December 17 T S PATmaoN 
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fAVUk OT THE HIGHLAND!) * 

T his hamhome new additun to Mr Harvie> 
Brown ■ * Vertebrate Fauna of Scotland nunn- 
<ta»nB the high Btandard of excellence which hac marked 
the preceding volumec It is punttiliously accurate 
and at the same time picturesque and full of interest 
One of tht. authors the 
Rev H A MaePherson 
-sacrificed himself t x 
whole-heortedly to in 
-enthusiasm lor umith 
ology and died in 1901 at 
the age of for^ three and 
Mr Harvie Brown h-is 
also to deplore the loss of 
another collaborator Mr 
T E Buikley who died 
in 1903 Of both these 
naturalists there 1 r o 
tpproprniti m tnentortam 
sketches 

This \ olume deals 
specially with the western 
parts of the counties c( 

Sutherland and Cromarty 
- west of the *,redt 
watershed —and with 
similar portions of Ross 
•hire, and Invc rntsa-shire 
<own to the boundary of 
\rgvH In the intro 
doctory matter we find 
terse physiographic il 
dciounts of Skye the 
Ascrib Islands Handa 
Pnest Island and the 
coast of the mainland 
■designed to illustrate the 
most outstanding faunal 
feature of the area 
nameh its isolation Mr 
Lionel W Hinxman con 
tributes a bnef account of 
the gcologv of the north 
west Highlands and 
then IS another interest 
ing section dealing with 
dimatK and other 
changes including those 
due to the hand of man 
Pew of these can be said 
to do mins intclligince 
much credit 
Mr Harvie Brow n con 
fesses that the chief in 
terest of the area in ques 
tion IS the cf mpar it vi 
poverty of its fauna 
The true faunal value 
lies in Its isolation by sta 
and mountain ranges 
It appears to me to hi 
almost the poorest and 
least favoured of our 
Scottish I aumi Areas 
both Is regards apecies 
and in its paigfiy of m 
dividualfc of flnmy of them ’ But it includes 
some old frequented haunts of some of our now 
rarer birds it illustrates faunisbc changes traceable 
to 1 limat ^ changes and it gives evidence of a keen 
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for emsteilce' oimd which mow ttpecM mi 

_ncing What Mr HanrM.Brown portiesUari^ 

sedts to show is that the hstnmed^n nature ^ tbf oreg 
IS a main reason for Itb faunal pover^, thus sone ot 
the more promment huid-features of toe coikitfy^ sot^ 
as the long tongue of lend of Ardnanhirchan^ act os 
deterrents to the advance of land birds from soudi to 
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north The nature of the soil the vegetation the die 
tnbution and character of wooded areas aid the 
climatic conditions have also to be borne in imnd but 
Mr Harvie Brown has not done justice to himself or 
to his theme in his treatment of this aspect of the 
problem Of course it » not given to everyone to be 
a Humboldt but without attautmg to hw oomfure. 
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__j« of outlook It would not have be«n difficult 

tp ImjMore die diapter on die Faunal Position ' of 
the ana in quasbon, and oven m ttgard to the par¬ 
ticular factors which Mr Hanne-Brown emphasises 
in Ins interpretation of the faunistie peculianbea of the 
areas his * argumsit' as he calls it appears to us too 
jerky and elh^cal to win conviction But he gives 
some references to papers deiling with the. ph>sio 
giMhtcai conditions in some detail 

Turning to the list of mammals which is somewhat 
moumfuC-we find that there is only one bat the 
inptstrelle, the hedgihog the lesser shrew and tht 
water shrew are rare tm true wild cat still lingers 
foxM ooceatfy numerous are now scarce the marten 
once abundant is trembling m the balinee between 
ranty and extinction the poieLat has become decidedlt 
rare, a colony of badgers suit persists, the rabbit intro¬ 
duced about i8>o IS in many places taking a rapid— 
lamentably r^id—hold of newly afforested groinds 
ind so on Ihe chief vslue of such 
information lies in the precision with 
which It records increase or decrease 
«g of squirrel and polecat within a 
<tMrm of years and thus illustrates 
evolutionary processes going on around 
us 

We need hardly refer to the reem’ds 
of adder lirard and slow worm of 
frog and toad and two newts but wi 
may be allowed to note without beinj, 
captious that the title on the back of 
the book and on the beautiful frontis 
piece \ 1 auna of the North West 
Highlands and bkyc is somewhat 
<00 big for the lofume which deals 
with mammals birds reptiles and 
amphibians and no more 

T^e most enUrtaining part of the 
book IS that which deals with the birds 
in regard to which the authors speak 
from rich experience and with infec 
tious enthusiasm There is naturaOy 
enough a dominant noU pertonful but 
it 18 always pleasant even when the 
information given does not seem very 
important 4mong the rare visitors 
we may mention the lesser whitethroat 
the barred warbler the nuthatch the 
golden ori<^ the great grey shnke 
die waxwing the rose colovirra pastor 
the roller the hoopoe the osprev the 
bittern Pallas s sand grouse the red 
necked phalarope the great crested 
grebe and the fulmar \mong the 
most interesting residents are the 
•chough the raven the hen hamer^ the 
sea-eagle the rock dove and thi 
ptarmigan This section is rich in bis 
toncal material eg in regard to the 
starling the golden eagle the sea- 
•eagle the osprey the grey lag goose and (hi 
fulmar Apart from their historical interest the 
notes on the birds are full of interesting observa 
tions and some of the descnptions by thi latt 
Mr MaePherson are fine pieces of picturesque wmting 
Mr Harvte Brown gives here and there an inkling 
of hu strong views on bird prottehon, thus the 
Bud Acts require steady and relentless revision and 
diange The idea of saving trouble at Westminster 
and Oninty Council and Sheriff Courts by dividing 
Great Scotland into two divisions—north and south— 
for all speaei mentioned in these Acts Is absurd and 
sqipears to me to be eminently calculated to defeat all 
useful purposes of the Acts ' 
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fhe book IS beautifully got up and illustrated and 
though unfortunately somewhat of a luxury is sure 
to be welcomed by those who are interested in the 
wild hfe of Scotland Its mood is one that will foster 
mterest in open air natural history and the thorough¬ 
ness of Its lists should help to lessen the ruthiw 
killing of supposed ranties J \ T 


A NATUKAUST IN SARAWAK 

N FARIY forty yi rs ago Dr Becc in the well 
known travelh naturahst made extcnsivi 
journeys in Sariwak lut not until now has ho pub 
lishfd an accxint of hin experiences indeed for this 
lolumt we havi to thank, the Rnnoe H H Lady 
Brooke who wisely uigtd Dr Beccan to give the 
public the benefit of h s knowledj,! for is she justly 
stated the conditions have practically rtmained un 
hanged from times unknown 
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Dr Beccari Collected in thi land of thi I and Dyaks 
of the Sea Dyaks and of the K lyane not to mention 
less numerous peoples and he gives a firsthand 
accountof the people ih r houses dress weapons and 
ways All this is vin interesting reading but there. 
IS little if anyth ni, that has net been recorded in 
I mg Roth s 't mpilation The Natives of 
Sarawak and British Ncrth Borneo or in the writinm 
of more recent travellers Indeed it is the great fault 
of this th It the numerous contribuuons that have 
of late years been mad to the nitural history and 

1 Wa)>d«rUt*il>lk«GrwtraraMi^BanMa TnMb ^ Rwoiuato* 

afs NuMUwte SunwsV. HyO Bneon Iru^td byDr E R 
ffltWi*«3S*dnd Mid sdMdbyF H R Ouilkniie Pf oit+sh 
iUaMtsMd (Undon A Caiuublam|IC« 1904) PncaiWuM 
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ethnology of S«H«ak are one nod all ignored A few 
references are given to older publicationa or the 
Sorawafc GattUt and to some of the papers bated on 
the collections tent home by Or Beccan The reader 
must consequently bear in mind that there is a con 
siderablp amount of Information about the animals and 
people of Sarawak which to say the least of it supple¬ 
ments Dr Beccan t book To the ethrtolo(,itt the 
chief value of the book lies m the identification of 
animals and especially of plants employed by the 
nabvea as the author not only gives meir uses but 
their native and scientific names 
The general naturalut will find the book packed 
with interesting information Dr Beccan is an 
enthusiastic and keen witted field naturalist Fhe in 
tending traveller will pick up many valu-ible sugges¬ 
tions and the stay at home naturalist uill gam an 
extremely good idea of the conditions of life m the 


opinion that at leatt two speciet of ocangHUtan evat 
tn Borneo- Dr Beecan has come to the fofiowilng 
conclusions —There is no well authenticated case of a 
female with lateral face expansions though there la 
some evidence that such do occur but there are yo ang 
orange with milk dentition which have well d^ 
velop^ and adult male individuals are found with 
the expansions rudimentary Not associated with tho 
above character is the frequent absence of the terminal 
phalange of the hallux with the total or parbal sup¬ 
pression of the nail Evidently there is great vari> 
ability in the ormg but Dr Beccan holds that diere if 
only one species of Simta satyrut with two mom vane* 
ties tjamng with lateral adipose cheek-expansuma 
and highly developed cranial crests and ‘ Icassa *' 
with no lateral cheek expansions and its skull devoid 
of strongly pronounceo crests Nevertheless he 
suggeaU thst in a remote past the Mayak tjapmg 



jungles of Borneo The author not only describes 
what he saw but he seeks to trace the mteraependence 
of organisms upon one mother and their rel itionv to 
the environment As Dr Becrari is a professional 
bptanist the botany of a tropical forest is dealt with 
mon fully and with greater knowledge than is usual 
m umilar books and those botanists who are interested 
m ecology will find much that will be of service to 
them 

The most important zoological observations are 
those on the orang utan The Dyaka recognise 
several varieties of oran^ the tno more important 
being the Mayas kissa and the Mayas tjaping 
with a laminar lateral expansion of naked skin in front 
of each ear (In a foot note we read that tjaptng in 
Malay is the term cqiplied to a small nearly triangular 
piece of silver which is hung in front of bsby girls 
as a fig leaf ) Wallace and others have expressed the 
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and the Mayas ka^sa were two quite d stinct species 
perhips having their origin in separate regions and 
only later com nj, into contict on thi same arei 
at present it sectis hardly likely that the two races 
should remain d stinct Dr Beccan brou(,ht home 
a large number of skins skeletons and heads of tbeoe 
animals ind he confesses to hive killed ind wounded 
others which he could not take auiy He ad^ 
practically nothing, to our knowledge of their habits 
Dr Beccin does not hcsitite to throw out a number 
of hypotheses many of which w 11 by no means be 
implicitly accepted by biologists for e'umnple he 
suggests (p 3a) that the prominent nose with narrow 
nostnis directed downwaras of the Semitic pe<q>le if 
associated with living in an open country whilst 
Negpoes and Malays for the most part dwellers m the 
forest have snub noses with wide nostnis turned up¬ 
wards such as characterise most monkeys Agun 
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Ito aa^. “ I have alwm drought that there mutt have 
laeo a formative epoch, m which every creature had 
die power of tpeaa) adaptation to its own needs—nay 
even to its own wishes or caprice In this epoch of 
* plastnahon ' when the so-csilpd force of heredity— 
which tends to reproduction accordingr to the type of 
die progenitor—had but httle power the world being 
ihll young the (H^nism must have been far mori 
ausc^ble of modification by external forces (p 36) 
The actual power of adaptation in organisms L 
at the present day well nigh non existent as compared 
With what they must have possessed m the past (p an) 
The varied forms assumed by those groups of 
Individuals called by naturahsts speaes would be 
merely die result of a plasmative force exerted by 
surrounding conditions on primitive beings (p aoS) 
May It not be that the Rafflesla, and a host of 
other aberrant species both animals and plants are 
examples of the autocreation of organisms (derived 
from exceptional circumstances of me environment) 
and suddenly appeared A I tmprovuU as it were m 
that primitive epoch during which organic matter was 
easily plasmated so as to adapt itself with faciti^ 
even to extraordinary conditions of existence ? (p 389) 
Therefore contrary to the present prevailing 
tendency to attribute a powerful acbon to variability 
during me existing penoo and to consider every species 
as inconstant I hold the opposite opinion namely 
that at the present time species do not vary in Nature 
returning thus to the old idea of the nearly absolute 
fixity of existing species (p sio) ’ It is interesting 
to compare these views with those arrived at by Alfred 
Wallace who wandered in the same jungles and as 
Dr Guillemard the English editor rightly observes 
“ Whether the scientific reader does or does not admit 
die validity of all Dr Beccari s theories concerning 
species formation he cannot call in question his 
abundant experience of the country or his knowledge 
of the subjects of which he trcits A C H 


OILS FOR MOTORCARS 
*0 OSSIBLY this article may be of interest to readers 
^ of Naturb who are not chemists and therefore 
no apology need be made for treating certain parts 
of the subject in an elementary manner The com 
mercial names for motor oils are numerous and con 
fusing and the automobilist may well be puzzled to 
disdnminate between them even if his chemistry hat 
by no means become a mere schoolboy reminiscence 
The various liquids in use at the present time as 
fuels for motors are derived from three sources namely 
crude petroleum coal tar and alcohols By far the 
largest quantity is furnished by the petroleum Coal 
tar“ spirit is scarcely beyond the experimental stage 
Alcotwl la somewhat largely used abroad but at pre 
sent IS almost out of the question in this country 
PtoAucU from Crudt Petroleum —These so far as 
motor fuel is concerned are two a hjgkt oil and a 
heavier or burning otl The light oil in one grade 
or another is variously known as gasc^ine petrmeum 
spirit petrol petrol spint motdk* spirit mmeral spirit 
motol mofoi^ssence naphtha petroleum benzine and 
benaobne Of these gasoline has the loweat density 
benroline the highest The oil is obtained in the dis 
dilation of American crude petroleum and may be 
said generally to be the portion of the dutillate hass 
mg mroup^ the still between the temperaturo-Omits 
of 60^ C and ico° C and having a specific gravity 
nuiging from o 08 to o 74 The limits however vary 
somewhat with the different refineries To obtain a 
good motor '* mnt ” this fraction of the distillate is 
purified with auiphurtc acid and wlfii soda and rectified 
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by re distillation Such a mint u clear has no strong 
odour and leaves no residue when evaporated from 
the hand Two or three years ago the best English 
petrol had a specific gravity of o-w but for reasons 
to be mentioned later the density has been gradually 
raised and is now generally about 0 720 or more 

Chemically light oil or petrol is a mixture of se\« ral 
members of the homologous senes of paraffin h\dro< 
carbons It is generally assumed to be 

mamly heptane C,Hi, and octane C,H , but both 
lower and higher members are usually present md 
some analyses indicate that the range may commonly 
be from hexane C,H,4 to undecane C Aroint 

to notice IS that whilst petrol as a wltole is a 1 ght 
volatile oil It is by no means a homogeneous liquid 
The different hydrocarbons composing it have not the 
same volatility as one another and they require 
different quantities of air for their complete corn* 
bustiim 

The heavier oil obtamed from crude petroleum corre 
spends to what is ordinarily known as kerosene petro¬ 
leum oil or paraffin It is obtamed by refimng the 
fraction whi<^ distils between 150° and 200° and 
has a density of about o 78 to o 81 This product con 
tarns higher members of the paraffin senes than those 
of petrol It is consequently less volatile and has a 
higher flash point 

Kerosene is not niy cheaper than petrol but fer 
in the handling Why then is petrol used so h gely 
as a motor fuel instead of keros ne? And whv are 
some kmds of petrol better than others’ To answer 
these questions we h ivc to remember that to form the 
proper explosive mixture for the engine it is necessary 
to have the vapour of the liquid mixed with a particular 
proportion of air With too little air the mixture bums 
too gently with too much there is a diluent ilTect 
and liability to failure of ignition The ready volatility 
of petrol allows of the requisite mixture being made 
more easily more certainly and with a simpler form 
of carburetter than when kerosene is used Failure to 
Ignite IS less frequent and the combustion is cleaner 

Nevertheless since the supply of petrol is not 1 mit 
less attempts are being made with some suricss to 
utilise kerosene as a source of motor energy The 
principle employed is that of healing up the vapour of 
the kerosene or the Iw^u d itself m order to allow of 
a readier admixture with the air in the carburetter 
This 18 effected either by the heat of the exhaust or 
by some other special contnvance K smokeless 
petroleum engine has recently been described which 
IS said to run without moke or smell and without 

sooting the Lvlindbi It w II not however start 
with the cold kerosene Petrol is used for the first 
revolutions in order to heat the vaporiser and raise 
the kerosene to the necessary temperature 

As regards differences of quality met with in motor 
spints (^tro!) the first thing to notice is that the 
higher the density of the liquid the nearer docs it 
approach to the character of kerosene and to the 
ppsaession of the disadvantages pecului to the latter 
To meet the growing demand makers have bt-cn ere 
and more inclined to eke out their supply of petrol by 
mcluding a portion of the heavier fractions that were 
formerly rejected Heme many of the present oils are 
to that extent of inferior quality Next the densirt 
alone is not an infallible criterion berause a spirit 
havii^ a density of let us say o 700 may be madt up 
in diffmnt ways Ideally it might consist of a single 
hydrocarbon having the density in question On Die 
other hand it tmght bt compounded of two hydro¬ 
carbons having widely different densihes such as o 660 
and 0-740 respectively In the first case it would distil 
completely at one uniform temperature in the second 
there would be a difference of perhaps a hundred 
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dagrecs between die initud and the final boilmg points 
With honuriogoua hydrocarbons the lower-teiling 
member vapon^ more rcadi^ th'in the higher, con 
sequently in practice the vapour from the second 
spirit would in the early stagM of a run contain in 
excessive proportion of the more volatile constituent 
and in the later stiges too much of that which is 
less volatile Tor satisfactory combustion ihest two 
constituents require very different proportions of air 
hence if the carburetter was initially inan^^td to give 
the proper quantity it ivould not do so in the later 
stages The prictical bearing is tint to avoid nastt 
of fuel or loss of he it min. attention must be paid to 
the carburetter when the petrol has i wide range of 
boihng paints th in wh n it is more ni rly homo¬ 
geneous 

As alrndy mintiincd the petrols in ictuil uw 
consist of sever il h}drn(irbons thin is none coni iin 
ing only one or even onl> two Bit thi {arrf;,oing 
examples typify the bettor and the inferior quilities 
respectiv ly 

Products from Coal tar— These ire known com 
mercnlly is benaol or bcnzoli bcnnni ind coal tar 
ipint all of which terms ncin nearly the bame thing 
and toluol which is a scry similir 1 quid of lower { 
density (Bcnrol or ben/inc should be dist nguishcd 
from benzoline thi petroleum product previously re 
ferred to) In the first group the arom itic hydro 
carbon benzene C.H is the chief constituent but 
toluene C,H, and xylenes C.H , ilao iciompany i( 
Benzol IS commercni benzene i t bcn/enc with some 
tmpuriti s nd htmolo^urs benzine is i cruder 
variety these differ o ily in the proporl ons of the 
admixtures ind arc oft n indtstinf;ui!>hibt the one 
from thi other Coal tnr spirit is i general timi for 
either In \mer c ind in Prince is well is some 
times in this country ihi term bcnzim rifers to 
the petroleum niphthi not to the c il tnr produ t 

Benzol has s great! r density than pclrol (shout t 88} 
at IS® s t ) and i hif,htr bo I po nt v / about 
qo® C Neverthiless it his the idvantig of dis 
tilling IS a whoU within much narrow r limits thin 
most varieties of petrol do Thus while there miy 
be a difference of mori thin too® C between the imt il 
ind final boiling, point of petrol a good simple of 

90 s ben/ol will distil completiK w ithin 1 ranj, of 
ibout C or less te between jo® ind 145° 
Benzol is const quently more like the idcil hnno- 
gcncous fuel thin petrol is ind this together with the 
necessiti of suppl minting thi supply of petrol by 
some other fuel has led to its fr quent employment 
ibroid and to experiment il trials in this country 
Drutz benzol locomotives have been used for some time 
in Germ iny md the tram cars of the Sailgau 
Herbertingcn RiedI ngiii line ire worked by a 14 h p 
benzol motor whilst 1 m xture of benzol ind alcohol 
IS used in some of the Prench nr ng i ars So fir is 
the German expcnince his gone the results arc siid 
to indiiite that the benzol motor is ibout 10 pir cent 
cheaper in workinj^ thin the alcohol engine The 
British tnals seem to show that benzol works more 
uniformly than petrol and is giner Ih satisfactory 
except that with too great 1 compress on in the 
cylmders there is a liibilitv to pie ignition 

One disadvantage of benzol is the presence in it of 
sulphur compounds chiefly carbon disulph de ind thio¬ 
phene These not only give an 1 vil smelling exhaust 
but miv conceivably corrode the mi t il of the cylinder 
dirough the formation of acid vapours in the combus 
tlon Probably at a cost of about a penny per gallon 
the benzol could be sufficiently freed from sulphur 
and It IB thought that with a good demand the purified 
liquid might be tuppbed at a price of atwut yd a 
KO 1835 VOL 71] 


gallon or lets Unfortunately however the 
supply of benzol is even more limited Burn that of 
petrol, the yield from coaUtar u only some 06 per 
cent and much of what could be produced u already 
absorbed by the chemical and dye industnee It leems 
therefore very unlikdy that benzol will ever largdy 
supplant petrol though it may usefully supplement 
this fuel 

Toluol (crude toluene) of lower density but higher 
boihng point than benzol has also been recently triad 
though not on i sufficiently extended scale to nve 
much practical information Benzol u essential^ a 
mixture of pure benzene and toluol and in one respect 
the mixture is better than pure benzene because the 
latter freezes at o® C and this is prevented by the 
presence of toluol 

Alcohols as hueU —^The industrial side of the ques 
tion has cncourigcd the use of alcohol in Prince and 
Germany since other thmgs being iqual it is better 
to suppwt home agriculture than foreign oil fields 
Strong alcohol 1 m be bought m German) at a cost 
of g}d to lod per gallon and at this price its use 
IS said to be economical compared with petrol Puri 
alcohol of cours is heavily taxed in this country 
the duty amounts to lyr per gallon of 90 per cent 
alcohol—and that used for motor purposes is dc 
natured by the addition of foreign substances In 
England the di natured product is methylated spint 
obtained by mixing spirits of wine with not less 
than one ninth of its bulk of wood naphtha and when 
intended for retailing with t a8 per cent of mineral 
naphtha or petroleum oil in addition In Trance the 
denaturant is a mixture of heavy benzine and 
malachite grei n Ordinary methylated spirit in some 
experiments m de a short time ago was said to give 
an exhaust with an odour so vile is would preclude 
Its general use this is attributed to the denaturant 
and to obviate it one suggestion is that alcohol in 
tended for motcr fuel should be denatured with petrol 
There are however some hsc il difficulties in the way 

Alcohol IS a s ibstance already p irtlv oxidised it 
contains rather less hydrogen than does petrol and 
only about ore h itf is much carbon the difference 
being made up of oxygen Consequently Us available 
heat energy viz the heat develop^ by the complete 
oxidation of its carbon and hydrogen is not much 
more than one half that of good petrol Nevertheless 
it his some compensations It is of nearly uniform 
composition and distils within much narrower limits 
than petrol in fact strong alcohol not denatured is 
an almost home geneous bods which boils away com 
pletely at a prictically constant temperature More¬ 
over it IS chimed that the alcohol engine has a much 
greater efficiency than the petrol motor To get the 
best results however it has been found necessary to 
use a higher compression than that given by the 
ordinary petrol ngine In some cases both petrol and 
alcohol are cmplo^ with two carburetters the petrol 
IS used for starting and is automatically cut oft by a 
governor when the motor is sufficiently hot The net 
result of the alcohol trials at present seems to bo that 
for equal volumep petrol is appreciably more efficient 
than denatured alcohol but the difference is not con 
■tderable and fluctuations in price may vot make 
alcohol a serious competitor with petrol where the fiscal 
difficulhes ran be overcome 

The cheaper higher alcohols of fusel oil (chiefly 
amyl and butyl alcohols) have also been propmled foi* 
use as motor fuels But practical tnals are lacking 
and in any case the supply of fusel oil is only a limhM 
one Tor the pnncip it motor fuel of the future it is 
probablv to kerosene that we must look 
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/ ADMIRAL SIR ERASMUS OMMANNEY, 

K.CR^ F.R^. 

A WELL-KNOWN figure has been lost to adentific 
drclea by the death of Admiral Sir Brasmua 
Omttwnney, K.C.B., F.R.S., which occurred on 
December ar, at ninety year* of age. 

Eraemus Ommanney was bom in London so long 
aM as the year 1814, and entered the Navy in i8a6. 
He became Lieutenant Ommanney in 1835, and at 
once volunteered to serve under Sir James Ross in 
the voyage for the relief of a number of missing 
A'halers reported to be caught by the ice of Baffin’s 
Bay. and on the coasts of Greenland and Labrador 
The objects of the expedition were successfully carried 
out, notu'ithstanding the extreme danger of the navi¬ 
gation during the winter months 

In 1850 he was appointed second in command under 
Captain Horatio Austin on the .Arctic expedition in 
search of Sir John Franklin; and in .August of that 
year was the actual discoverer of the first winter 
quarters of Franklin’s ships. He also directed an 
extensive system of sledge journeys, by which the 
coast of Prince of Wales r..and was laid dow n. After 
his return from the .Arctic he was elected a Fellow 
of the Royal Society for his services to science. 

After his retirement in 1877, he threw himself w'ith 
real into the work of numerous learned societies, of 
which he was an energetic member. He was a 
Fellow of the Royal Geographical Soclet\, and had 
been a member of the council He was also a Fellow 
of the Royal Astronomical Society. An nctive mem¬ 
ber of the British Association, he had served upon its 
council, and went with it to Canada in 18K4 .as 
treasurer, receiving on that occasion the honorary 
degree of LL D. from the McGill University, 
Montreal. 

The funeral took place at Mortlake Cemetery on 
Tuesday afternoon. Among the wreaths placed upon 
the coffin was one from the president and members 
of the Roval Geographical Socii'ti 


NOTES. 

It is proposed to establish in the Cnnerslty of Liverpool 
a memorial to Mr R. W. H. T. Hudson, late lerturei in 
mathematics, whose brilliant career was so tragically rut 
short at the end of last September, The memorial will 
probably take the form of an annual prize in mathematics, 
to be awarded for disrinition in geometry, the subject in 
which Mr. Hudson’s work chiefly lay. For this purpose 
a sum of tool, would be required Contributions to the 
fund should be sent to Mr. Alexander Mair, the University, 
Liverpool. 

Da. J. MACiNrosii Beil, a nephew of Dr Robert Bell, 
F.R.S., has just been appointed Gosernment geologist of 
New Zealand. Dr. Macintosh Bell has seen much active 
service on the Canadian Geological Survey, having worked 
during four seasons under his unde, the director. In the 
spring of iSqq he went with Dr. Robiirt Belt to Great Slave 
Lake, where hr spent the following winter, and in 1900 
he was sent to Great Bear Lake, several hundred miles 
further north. On h)s return he was employed In 1901 and 
190a as geologist by the Lake Superior Commercial Co., 
and In 1903 by the Ontario Bureau of Mines. 

Rbplsino to a vote of thanks, after laying the foundation- 
stone of the Chelmsford Free Library, School of Art, and 
Museum oa December si. Lord Rayleigh said that the visit 
to Stockholm from which he had just returned was of great 
interest. Mis colleagues and he received almost ^a roya^ 
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wdeome, and at die banquet which formed part of tte pro¬ 
ceedings It was very much impressed upon them that what 
Nobet had In view In providing his prizes was to bring 
scientifii men of the various countries together not merely 
for the advancement of science, but to promote good feeling 
and the cause of peace between the nations of the world 
Lady Rayleigh afterwAids distributed the prizes to the 
students of the local science and art < hisses 

Loan Kelvin has accepted the nomination ot the council 
for the presidency of the I aradav Society, in succession to 
Sir Jos^ Swan, F R S. 

I'liL death is announied of the Rev J M Bacon at the 
age of fifty-eight Mr Baton had made a number of 
balloon as. Pills for siientiflc purposes, and some of the 
results of his studies are described in his works “ The 
Dominion of the .\ir ” and “ Bj Land and Sky ” 

At CORDING to the Patna, negotiations hate been entered 
upon by the Italian .Minister of Posts and Telegraphs and 
the British Postmasier-(leneral with a view to establish 
wireless telegraphic communic.ition between the stations of 
I’oldhu and Ban 

Wl are informed that the ronstitutional amendment 
evempliog the California .Academy of Sc lent es fiom further 
taxation was earned at the eteclion. Noseniber 8, bj a 
inajorili of nearl> 11,000 

Ini' bog-shde lepoitcd in seveial newspapers as having 
o« I Hired on December 7 between Fremhpark .ind Cositereo, 
In the north part of the county of Roscommon, appears 
now to have come to rest, after invading a village and 
lovering a large area of agricultural land faecal inftvrm- 
atlon re.Khps us to the effect that clefts still remain visible 
m the hog, but that the hollow formed at the origin of 
the slide is graduallj closing in Ihe flow is attributed to 
heavv ram, with which esisting means of drainage were 
unable to rope Ixird de Krone is erecting huts for the 
dislodged tenantr), and about twenty men were still 
engaged at Chiisimas in cle.iring the main road from its 
peaty tovenng 

On December 32 the airship I.rhaudy ll. made Its 
thirtieth experiment in aerial direction at Molsson, near 
Mantes, fn these vO)ages the /.chaudy II., the volume of 
which has been brought up to 20(13 ntetres, returned each 
time to the shed which shelters it, after having gone awav 
to distances so great as ten miles The length of the 
balloon is 64 metres, and its regular crew consists of three 
people, ‘leveral times, however, it has taken passengers, 
as mans as six persons hiving ascended at one time The 
speed attained bv its own piopulsion, measured with a 
registering anemometer, 111 iv be estimated at 40 kilometres 
per hour. The airship has been taken out in wind blow- 
ing at s ot <1 kilometres, .ind In rain, ft has risen to the 
attitude of goo metros ihe oacent of December 22 was 
the last of the autumn campaign, eighteen ascents having 
been made during the months of November and December. 
During this season experiments were made to deride 
whether an astronomer aboard an airship can know the 
precise geographical position of the bullcxin when he makes 
his observation An ascent was made between i and a a m. 
on a foggy inoming. In the car had been taken an 
acetylene searchlight equalling 100,000 lamps of ten candles 
each, like those at the Exposition of the Grand Palais. 
The baUoon was invisible to persona on the earth, and the 
earth itself could not be seen by the aeronauts But the 
light cnuld easily be distinguished, and its tnovements 
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followed Nest yvu new voyegee to considerable diitaocee 
will be undertaken like that frooi Moiston to Paris or to 
the Crystal Palace from London In its last tnal the 
/ €bamdy It remained inflated for sixty four days 

With Mr C G Barritt whose death was announced 
last week hat disappeared one of the last of the old school 
of British lepidopterists contemporary with Doubleday and 
Newnnan The first mention we can And of Mr Barrett s 
name It In the list of entomologists in the " Entomologist s 
Annua]' for 18^7 but from that time onwards he became 
a frequent contnbutor to the Snlomologtti t Weekly 
Intelbgencer and afterwards to Its successor the Sniom 
ologute Monthly Magoeine the first number of which 
appeared in June 1864 so that the fortieth year of this 
periodical has been marked by the demise of two out of 
the Seven editors whose names appear on the early numbers 
of 1904 Robert McLachlan the last of the original staff 
who still continued to act and C G Barrett who joined 
the staff of that mogasme m 1880 and became a member 
of the Entomotog:ii.at Society of London in 1884 Mr 
Barrett was an enthusiastic and very suciessful collactor of 
British Lepidoptera and as he held a position in the Excise 
which involved his being moved from one station to another 
he had great facilities for investigating the insects of 
widely separated localities Perhaps the most Important of 
his captures was the extremely interesting moth which he 
obtained on the Hill of Howth near Dublin and was named 
Oianthoeui Barretiu after him Mr Barrett s contributions 
tp entomology with one notable exception were published 
almost exclusively in magazines but in 189a he commenced 
his great work fhe I epidoptera of the British Isles ' in 
serud paits and he had completed the Macro Lepidoptera 
at the time of his death Mr Barrett s last paper a de 
scrption of the larva of Doryphora palusireUa Douglas 
(one of the Tinema) appeared in the Sntomologiet t 
Monthly Magaatne for the present month so that he may 
be said to have died in harness 

The ’ttanJard e correspondent states (December a6) that 
the Vienna Veterinary Institute has just opened a labor 
atory for the study of the diseases of fish which will be 
in charge of Prof Flebinger 

Tiix Pans correspondent of the Bntub Medical Journal 
dets Is some of the conclusions of the committee appointed 
ti investigate Dr Doyen s claims respectmg the cause and 
treatment of an er (December 84 p lyso) M Metschni 
Icoff one of the committee states (1) that in culture tubes 
inoiulated by Dr Doyen with cancerous material in his 
presence the Microcorcus neoformans developed (j) that 
the characters of the microbe so obtained agreed with 
those desiribrd by Dr Doyen as tharacteristic of the 
W nteformant (3) it is not yet possble to report on the 
specificity or pathogenic characters of the microbe (4) it 
IS nqt possible yet to state whether Dr Doyen s serum has 
a curative action or no It will be seen that this report 
is a very guarded one and very different from the details 
published in the daily Press 

Wx learn from the Times (December si) that a consider 
able number of beautifully worked flints have recentiy been 
discovered at Culmore which ts said to be in the south 
of Scotland but we have been unable to find the locality on 
maps The spot where the flints were found has the appear* 
smee of having been surrounded by marshy ground and it 
IS possible that the flint tools may have belonged to lake- 
dwellers Arrow heads scrapers anvil and hammar stones 
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are abundant among the worited fllhts The coUaetlMt V* 
been acquired by Mr Ludovie Maon and arill ba ajriilbthNl 
lor a law weeke in the Paojde a Palace Glaegnw 

Tub annual converaosione of the Royal Ckillaga of Sdttca 
and Royal School of Mlnee was hold at the college ae we 
went to prett last waak, and waa ottendad by about five 
hundred guests ITi# compeny induded Sir Norman 
Lockyer Sir ArBiur Rlicker Mr Morant Prof Judd (tba 
dean) Prof Tilden Prof Perry Prof CoBendar Praf 
Gowland and Mr G W C Kaye (eecretary) There were 
many intereeting exhibits in the vanoue deportmente 111 
chemistry physics astrotfliysics mechanics metallurgy, 
muting geolo^ and biokigy under the direction of their 
ra^ective profesaors The Solar Phyeice Obaervatory wM 
open by permtuion of Sir Norman Lockyer and a kinemato- 
gra^ exhibition wae given while the collega company of 
the Coipa of Electrical Bngineera showed a aearchlight 
Dr W Watson P R S delivered a lecture during the 
evening on radium and twentieth century alchemy 

Spolta Zeylanlca for October conttuii the deacription by 
Mr Boulanger of a new snake of the genus Aspidura, and 
an illustrated iccount by Mr J L Hancock of th* 
Cingalese representativea of the grasshoppers of the family 
Tettigidss 

Thb October number of the Amenean Ifaluralut is 
entirely devoted to botanical subjects even the usual pages 
of notes being omitted In the first article Prof Penhallow 
completee his account of the anatomy of comfort in the 
second Dr B M Davie contributee the fourth instalment 
of hit studies of the plant cell while m the third Prof 
D H Campbell discusses the afiSnitiee of the ferns of the 
groups Ophioglouacese and Marsilacese 

Ar the meeting of the Zoological Society held on 
December 13 Mr Rothschild exhibited a wonderful series 
of mounted skins and skulls of gorillas and clum|MUiceet, 
most of which bad been set up by Rowland Ward Ltd A 
long paper was also read on this unique collection in the 
course of which the author stated that he recognised four 
different forms of gonlla two of which constituted species 
Unfortunately in our opinion he advocated the tranaferenca 
the name Stmta ealyrus to long ap|died to the orang¬ 
utan to the chimpansee Surely a title to a name ought 
to become valid after such a long jieriod of unchallenged 


Two articles from the twentieth volume of the Joumat 
of the Imperial University of Tokyo were received by last 
mail In the first Mr T Fujita discusses the mode of 
formation of the germinal layere in gastropod molluscs 
More general interest attaches however to the second in 
which Mr 11 Yabe describee a number of cepholcqiod re¬ 
mains from the Cretaceous rocks of Japan this being hla 
second contribution to the subject Most of the qiedaa 
bdong to European genera and the large eisa of soma 
of the ipeamens of tumlitea it very noticeable We hav* 
also received article 8 from vol xviii of the same aerial, 
m which Mr B Hayata gives a list of the plants of the 
order Compositte found m Pormoea 

In the December number of Bird Notes oad Newt the 
Royal Society for the Protection of Birde records Ita rilarte 
in regard to the late oaprey caea In Surrey It may hin^ 
ever be asked whether it would not ba wall to admit that 
the preservation of auch atragglera la a practical Impooal- 
Ulity and that ospreya end motors are incompaHMa 
Similarly in view of recant Mtara in FteU, the qiiaottoo 
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laMt If tUttiy are provod harmful we ran decide whether 
«• wUi put up widi tile damage for the eake of the attrac- 
ttoB titer add to the landaeape but let ue abandon attempti 
te gloea over chargee of damage and to defend birda at all 
ooMa The aociety urges the advisability of establishing 
a '* bird and tree day *’ throughout the country possibly 
an eaceUent way of developing interest in nature—but this 
dme will show 


WB have received four soological papers from American 
etflals The first (from the Proceedings of the Boston 
Natural History Society) contains a list of molluscs from 
Preochman’s Bay Maine by Mr D Blaney while in the 
eaeond (from the same journal) Mr W R Coe discusses 
the terrestrial nemertean worms of the genus Geonemertes 
from Bermuda These worms, it may be remembered, were 
first discovered dwelling in company with ordinary earth 
worms during the ChalUngtr cruise but the specimens 
were lost and no others were ever collected until 1898 and 
1901 In the third paper (from the Procesdingt of the 
U S National Museum) Mr P Schmidt re-determines a 
Japanese fish while in the fourth (from the Proettimgt 
of the American Academy) Meeere Parker and Starratt 
record aome interesting experiments with regard to the 
ofiect of heet on the colour-changes of the American 
ehamaeleon-iguana (AmoUs earoiiweiMM) 

MBssaa Jordan Russell, and Zeit puUiah details of ex 
penments on the longevity of the typhoid bacillus in water 
</oum 0/ Dutoitt 1 No 4 p 641) from which 

tt appears tlwt under conditions probably clo^y simulating 
tbosa in nature the vast majority of t^hoid bacilli intro 
duced into a water perish within three or four days Hus 
» rather opposed to the views now generally prevailing 
«nd neode confirmation before it can be absolutely accepted 
a meeting of the Institute of Mining and Metallurgy 
bald on December 15 Measra Thomas and Macqueen read 
a paper on metboda of dealing with dust in the air and 
gaaae from explosives in a Cornish mine (Dalcoath) 
Miners' phthisis is eqiecially due to inhalation of stone 
dust, and it is found that the use of a water jet with machine 
drills entirely prevent! duet if used from the commence 
meat of operations and properly directed a coarse spray 
baing mora efficient than a fine one but is difficult to apply 
when the drill holes become deeper than about two feet 
Jamee'e water blast was found particularly effective for 
Uying the dust caused by shovelling and blasting 

An interim report has been issued by a committee 
sqipomted by the British Aasociation to inquire into 
nakyloetoffliasif in Britain The Ankylostoms la an mtes- 
riaal poraeite producing aenous and sometlmea fatal effects 
The report states that there ore many chennele by which 
the Ankylostoma might be mttoduced into British coal 
mines (it has bean uitroduced into the liVeetphalian cool 
fields and into the Dalcoath tin mine In Cornwall as 
already recorded in these columns) The conditions exist¬ 
ing In our mines are such that it would probably flounsb 
and baooma firmly esublished Once introduced it is 
doubtful if It could ever be eradiuitcd end therefore it is 
recommended that proper sanitary regulabona should with¬ 
out daisy be formulated end enforced to prevent infection 
«f the pits 

A UFOKT by Drs Haldane end Wads has been issued 
by the Local Government Board on the destruction of rats 
and dleinfectioa on shipboard with epeeial reference to 
plagna Foe deetraying rate the burning of sutplnir, <he 
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use of liquid sulphurous acid carbonic oxide carbonic add, 
and the Qeyton process ers discussed Cerbomo oxide, 
while very fatal to rata has no effect on Insect vermin and 
no disinfecting action and having no odour may ba 
dangerous to man and may form on explosive mixture 
with air Carbonic acid while fetal to rats is airoilerly 
Without lethal effect on vermin has no disinfecting action, 
and a large quantity is required which makes it exprasiva, 
but It IS less dangerous to man than carbonic oxide Burn¬ 
ing sulphur IS tedious and only appliiable in empty cabins 
and holds but is cheap ind fairly effective Much the 
san p may be said of liquid s Iphurous and but it is quicker 
though mere costly 1 hr Cl lyton process lonsists in burn¬ 
ing sulphur in a furnarr the fumes from which ore pumped 
into the holds &c an I is probably the best of the meth^s 
discussed Properly i u-ncU out it is fatal to rats and all 
\ermm has considerable disinfecting and penetrative 
power is not likely to cause accident as its odour is so 
marked but it damages lertain artules especially It 
damp snd does not diffuse will in a ilosely packed hold 

The area planted with cotton this season in the West 
Indies IS estimated in the Igricullural Newt November 19 
It from eight to ten thou<iand acres excluding Camacou 
where four thousand aires were planted mostly with Mane 
Galante cotton Of this amount Barbados ind St Vincent 
each have sixteen bundled airts under cotton and in St 
Kltta the acreage exceeds two thousand seres The crops 
generally are much healthier than in the previous year and 
an output of about 5000 b lies may be expected 

lux Quarterly Record of the Royal Botanic Society of 
London for the second qutrter of this year contains an 
account of the horticultural exhibition held m Jucm and 
most of the papers read at the conferences have been pub¬ 
lished The educational section attracted a number of 
speakers and visitors when nature study and hoitieultura 
formed the subjects of addresses by Sir George Kekewich, 
Mr F Vemey and others At the forestry conferwice 
Prof W R riihet delivered the address m the course 
of which he discussed the selection of seeds of forest trees 
and advocated the formation of experimental stations In 
order to study the suitability of different trees for particular 
dietnets and soils 


Thx morphological nature of the ovary in the genua 
'annabis has engaged the ittention nf many botanists in- 
:luding Payer C B (Hrki and Briosi and Tognlnl, 
inolly Dr Pram hiving been deputed by the Government 
>f India to report upon the cultivation of ginji has upon 
:he evidence of certiin ibnormal forms contributed a new 
•xplanotion in No 12 of the Indian SoenUfic Memotrt 
Previously the views had bien expressed that the pistil 
xmsists either of a single larpel or of two carpels of 
vhich the anterior alone is developed and bears an ovule 
the bicarpellarv naturi of the ovary is In Dr Pram’s 
Binnion fully bwne out b\ vpectmens dwiwing phtllody of 
the gynoBcium but it is the posterior carpel which is fertil# 
With resjiect to the chsmeter of the diclinitni of the flower 


Wx have received trim the Rev J de Moidrey S J of 
the Zi-ka wei Observ ilory an interesting and useful 
memoir on the climate of Shanghai based upon observ¬ 
ations made between 1873 and » 9 oa rhe «oldest weather 
occurs about the beginning of 1 ebruary and the warmest 
about August i nearly forty days after the solstices The 
mean temperature for thirty years at Zl-ka wei was 59“ » F , 
and the moan range 43“ * H** extreme readings ww — 

maximum im^9s minimum lo^* A variation of tha 
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climate u not apparent. The average monthly relative 
humidity is 78 per cent.: the annual variation is inaignifi- 
cant, averaging only 4 per cent. The average yearly rain¬ 
fall Is 43 6 inches; June is preeminently the rainy month, 
both for frequency and amount, while December it the 
driest month. The paper lontalns useful remarks upon the 
cyclones experienced over the China seas. 

Wa have received a copy of “ Meteorology in Mysore " 
for 1903, being the results of observations at Bangalore, 
Mysore, Hassun, and Chitaldrug; these observing stations 
lie at the corners of a qu.idrilateral comprised between 
la' 18' and 14“ 14' N. latitude and 76* to' and 77* 36' E. 
longitude. Bangalore being 190 miles west of and 3000 
feet higher than Madras The results, including the meant 
for eleven years, 1893-1903, have been very carefully 
worked out by the director, Mr, John Cook, and contsdn 
some interesting features. The highest reading for eleven 
jears of air temperature in shade was 103“ at Chitaldrug 
in April 1901 and 1903, and the lowest 42'’-7 at Hasson in 
December, 1895 The mean relative humidity vaned from 
47 per tent, to 6a per cent., but extreme dryness was 
occasionally experienced, the humidity varying between 
4 per cent, and 6 per cent. Rainfall it fairly uniform 
throughout the province, varying from adf to 37J inches 
per annum. The value of the report would be enhanced 
by a key-map of Mysore and surrounding districts 

In the Sittungsberiihle of the Vienna Atademy, cxili., 3 
and 4, Dr. Fritz Hosennhrl discusses the laws of reflection 
and refraction of light os applied to a body which is moving 
relative to the ether, in connexion with the thermodynamical 
aspects of the principle of reciprocity, and also the vari¬ 
ations in the dimensions of matter due to motion through 
the ether. 

In No 86 of the CommuHuatioti^ from the Leyden 
Physical Laboratory Dr H. Kameriingh Onnes and Dr. 
il. Ilappel discuss the appluation of Gibbs's volume-energy- 
entropy model to the representation of the contfnulty of the 
liquid and gaseous states on the one hand, and the various 
solid aggregations on the other. For this purpose models 
have been constructed for an ideal substance, showing the 
continuity of the solid and liquid ns well as of the liquid 
and gaaeous states 

A SBain uf expel Iments on the influence of abnormal 
position upon the motor impulse is described in the Psytho- 
logical Rtvirw for November i by Mr Charlee The^ore 
Barnett. Without going into the theoretical aspect of these 
investigations, we notice that the author refers to the well 
known puzzle of drawing a rectangle and Its diagonals in 
front of a looking-glasa, and the diflltulty of playing the 
piano with crossed hands, as Beethoven so often requires in 
his sonatas. Is another illustration which suggests itself 

Pant I. of vol. xivlii. of the Tramaclioiu of the Institution 
of Engineers and Shipbuilders of Scotland contains a paper 
by Mr. F. J Rowan on the smoke problem, which is of 
especial interest on account of the recent inquiry by Sir 
John Ure Primrose at the sanitary congress In Glasgow 
into the connection of smoke svith the production of rain 
and fogs in large cities. It is pointed out that although 
domestic fires are principally responsible for atmospheric 
pollution in a large town, only the smoke issuing from 
factory chimneys Is subject to municipal control, and that 
many kinds of industrial furnaces, other than those used 
for raising steam, are employed in operations of such a 
nature that they cannot but necessarily produce large 
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v^mae of amoke. In dsatiag with the quetdoo of Umt 
prevention of tmoke from furnacea uaed in coniwedon edtir 
steam boilm, the empioyment of emoke-consumere, amok*, 
waaharc, and similar appliances is condemned, and a lyatem 
of gae firing is advocate, Mr. Fyfe, the sanitary in^eotoC' 
of Glasgow, in the courae of the ditcuaslon of the paper, 
etated that although the Public Health Act empowered 
proaecutlon in the case of " any chimney (not being the 
chimney of a private dwelling house) sending forth tmoke 
in such quantity as to be a nuisance," it xvaa customary in 
Scotland, under the Burgh Police Act, not to proceed against 
other kinds of furnaces than those used for heating b^eri. 
Hit own expenenie had convinced him that gas firing was 
not absolutely necessary In such coses, but that by means 
of a auitable and inexpensive smoke-consumer, consisting 
of ignited jets of producer gas, all the smoke could be got 
rid of, and an additional supply oi heat given to the boiler. 

SAMPLhs of an improved form of crucible lid have been 
sent to us by Messrs. J. J. Griffin and Sons. It is made 
slightly convex inwards the crucible, and has been designed 
to obviate the loss of substance which so readll} occurs in 
simple gravimetni expenmentk, such as the lonversion of 
copper into coppci oxide by means of nitric acid, when the 
ordinary form of irucible lid ifc emplojed 

Accoboisg to d jiaper by M. Bertrand in the Comptes 
reudus (No. do, p 80a) mountain ash berriea not only con¬ 
tain the alcohol sorbitol, but an isomeric alcohol, sorbieritr, 
is also present. 1 o obtdin it the sorbitol it completely con¬ 
verted into sorbose bv the action of the sorbose bacterium, 
and the sorbose is removed by cryktallisation. borbierlte 
has been obtained from the mother liquor in the form of 
deliquescent crystals That the new akohol is hexahydric 
haa been estnblishecl by the cryuscupii determination of its 
molecular weight, and by the preparation and analysis of 
the di- and tn-benzuic acetals. 

A vrav inleiesting paper dealing with the primary form¬ 
ation 0/ optically active substances in nature is contributed 
by Dr. A. Byk to the Zeitschrift fur phynkaluclie Chemte 
(vol. xlix p 641) It IS shown in an indirect expeiimentol 
manner that it is possible to effact the resolution uf racemic 
substances by a purely physical ll^nt—circularly polarised 
light. The reflection oi the plane polarised rays of sun¬ 
light from the suiface of water under the influence of the 
earth’s magnetism is supposed to give rise to a predomin¬ 
ating quantity of one form of circularly polarised light, and 
this IS the cause which determines the pr^ucticm of optically 
active substances in the photochemical processes taking 
place in animal and plant life 

Wa have rereiced Williams and Norgate’s ** International 
Book Circular.” An article on some cantemporar} foreigni 
chemists, illuslr.ited by twenty portraits, is contributed by 
Dr M. O. Forster. 

Paor. M. W Travers's work on the experimental study 
of gases has been translated into German by Dr. T. 
Estreicher, and the translation has been published by Messrs. 
F. Vieweg and Son, Brunswick. 

An authorised translation. Into German, of Prof. J. J. 
Thomson's lectuies on ” Electricity and Matter,” reviewed 
in Nature of May 36 (vol. Ixx. p. 73), has been made by 
Herr G. Slebert, and published by the house of F. Vieweg 
and Son, Brunswick. The work forma the third volume 
of a series of monographs Issued under the general title 
" Die Wlssenschaft." 
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0V& ASTRONOMICAL COLUMN. 
ArritONOKlCAL Occo»>kmcks in Januakv, 1905. 

Juk a>3, Bpoeh of Janntry meteora (Radiant 330*+33*). 

8. 3b. Saturn In conjunction with Moon (Saturn 

3 ' 3 ' S-)- 

9. 3(1. Venui in conjunction with Moon (Venus a’ 13' 

S.}* 

„ tih. JunoinconjunctionwithMooo(Jonoo*ii'S.). 
10. (h. 9m. to 6h a3m. Moon occults ^ Aquani 

(Max- 4‘4)< 

ti. Perihelion Passage of Eneke’s Comet. 

13 8h. 53m. to iih. 6m. Transit of Jupiter’s Sat. III. 

(Ganymede). 

„ lOb. 36m Minimum of Algol (/§ Penei). 

15 Venus. Illuminated, portion of diaemo'650, of 
Mars^eo'^j. 

16. 7b. asm. Minimum of Algol {0 Persci). 

34. lah. 43m. to I3h. 40m. Moon occults 0 Virginis 

37. loh. in conjunction with Moon (Mars a* 45’ 

S.). 

38 i<h. 7m. to i6h iim. Moon oceulu ■y librm 
(Mag. 4 'l). 

Elements as<d Epiicmerib or Comct 1904 d —Circular 
Vo. 00 from the Kiel Centralstelle contains n set of elements, 
s'alculated by Herr M. Ebell from the observations made on 
December 17, 18, 19, and a short ephenieris. for comet 
iq04 d, recently discovered by M (•iacobini at Nice. They 
-ire as follows — 

Eletnenls. 


T =s 190$ Jan. 3*3814 Berlin. 
00 = 7 S^ 9 ;- 8 \ 
a «« 335" l'*3 J- 
= 103* 2 / 3) 


Ethetneru tah. (U T Berltn), 

S904-i h 

Dec. 36 ... 163756 ... 4314$ ••• 0*3338 .. 1*12 

„ 30 ... 164948 ... * 1*33 53 •• o' 3*34 - U 7 

Jan. 3' 17 * 37 • +36 8 . 0*3146 ... 1*38 

Brightness at time of discovery = 1 o. 

From the above it will be keen that both the northern 
declination and the brightneks of the comet are increasing, 
but at the same time its right okcension is approximating 
more closely to that of the sun, thereby rendering observ¬ 
ations Increasingly difficult, and only possible during the 
few minutes preceding dawn. 

OBSEtVAnoNs OF Bbiokt Mptfors.—D uring a sea 
voyage undertaken in 1903-4, Dr. J Moller, of Elsfleth. 
observed a large number of meteors, and in No. 398a of 
the Astroaomuche NaehrUhtm he records the essential data 
regarding the observations of the sixteen brightest objects 
-seen during November-December, 1903, and March, 1904. 
Of these, two were as bright as Jupiter, and five were 
brighter than Saturn. The latitude and longitude of the 
place of observation are g^ven in each case, so that in the 
«yent of duplicate observations having been made the real 
paths may be computed. 

The same observer recorded in No. 3971 of the same 
journal an authenticated nsdcAh^ye observation of Jupiter’s 
third lateilite on November i, 1903. 

The Griat Red Spot on Jupiter.—I n a note to No. 3983 
of the Aitrononutcht Nachrichten Mr. Denning gives the 
results of his own and the Rev. T. E. PhilUps’i obs^atlons 
of the Great Red Spot tince the last conjunction of Jupiter. 
They show that for the seven months prior to last September 
the motion of the ipot Indicated a rotation period, for the 
SQiw wberrin it is located, of 9h. ssm. 3863., a shorter 
period than any observed since 1883, when It was 
qh. (cm. 38 -ss. 

In the same publication Mr. Stanley Wiijiams gives the 
-raiialts of his obsMvations of this phenomemAi, and shows 
abat from his eye-estimates of the times of transit, during 
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the period August, 1903, to January, 1904, tha average time 
of rotation was qh. 41 5S8. 

He points out that this ik a remaikable Inirease on the 
rotation period (viz. oh jsm. 39668.) of the preceding 

Repori of hie United States Naval Observatory — 
Rear-Admiial Chester’s report of the work done at the 
United States Naval Observatory during the fisinl ye.ir end¬ 
ing June 30, shows that the observatorv .ind liie staff 

are stiU maintaining their reputation us regards the number 
and excellence of the obseivatlons made. In all 15,287 
observations were made, ini luding photographs of the sun 
taken on sio days which sliow an increase of 93 days on 
which spots and facula* weie recorded on the solar disc 
A new photo-visual triple objective with on aperture of 
7 5 inch and a focal length of 05 feet, giving a 7-incli 
image, U to bo obtained for the photoheliograph, and will 
also be used on future eclipse csp^itlons for photographing 
the corona In regard to next year’s eclipse the superin¬ 
tendent asks foi a speei.il grant of i2iioJ and re¬ 
commends the employment of a man^if-war and its crew to 
assist in the observations, which he suggests should be 
made at two widely separated stations in .Spam 
• the report also rontams Individual reports from the 
assistant in charge of each department, and records the 
personnel, the routine work performed with each instru¬ 
ment. and the publications issued during the period with 
which It denis. 

The branch observatory at Tutuila, .Samoa, has now been 
established, and placed unilet Ihe supervision of assistants 
from Washington 


MATHEMATICAL DRAWING.' 

•THE appearance of a useful little book by Prof. Gibson 
* may be made the occasion of emphasising the import¬ 
ance of drawing in matheiimtics, whether pure or applied, 
especially as the Universiti of London has recently made a 
paper on drawing compulsory for all mathematical candi¬ 
dates for the H Sc degree It was not without due exm- 
sideraiion of the attendant difficulties that this step was 
token. For the last two years the paper on drawing 
was left optional for the candidates In order that teachers 
as well as students should have time to obtain some definite 
notion of what is required , but even now, in the absence 
of well established text-books, a considerable amount pf 
uncertainty exists as to the nature and scope of the subjeA 
Time will, no doubt, set this right, and wo welcome Pr«, 
Gibson’s text-book as assisting towards the desired object. 

There are three prominent conc^ions of mathematical 
drawing which may be noticed. These are'--(i) plotting, 
which means the construilion of lurves by taking a set of 
successive values of an abscissa and from them calculating 
(by a book of tables nr otherwise) the values of the corre¬ 
sponding ordinate, and linallv marking the positions of the 
points on squared paper, (z) the construction of curves— 
usually conic sections—from certain geometrical data, 
(3) what Is generally called "geometrical drawing," 
embodying the principles and processes of projective 
ammetry, and including problems in three dimensions 
This 11, perhaps, a rough divifcion, but it will suffice 

Plotting may be a very humble process —" mere ’’ plotting, 
as it is sometimes contemptuouslv called—or it may be what 
has long been known as curve tracing, and is to be found 
In treanses on Ihe differential calculus But even in this 
latter and higher character it is not (at least as usually 
employed bv students) a svsiem of accurate drawing. The 
construction of circles, and conics generally, from assigned 
data is certainly not a pure exerc ise In drawing, because It 
Involves a very large knowledge of theorems on the part 
of the student. An exeri ise in this subject is apt to be, in 
reality, a severe examination m Euclid or in the theory of 
tonic kectlons, and It cannot be what was intended by the 
advocates of a paper on drawing With regard to prolective 
geometry the rase Is somewhat different; the principles in¬ 
volved are not very numerous, and it cannot be said that a 
t " Aif KkaMirtaiy TtmIim on OrsiAs.’' By Oeorgk A. Gib<oD, M.A , 
r.R sHt, PmfWioc of Mktlwinkilcs m the CUsMuv snd Wnt of SentM 
Tsehaksl Cidls(t Pp. x-l ilj iLobdoa: Hmlllsn uid Co., Ud.) 
Pries H 
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knowledge of ■ Urge asMitmmt of theorems is ne c esssfy, 
but the prseheal vuus of the study to students who are 
nelthar engineers nor architects is another matter 
There is, however, another kind of mathematical drawing 
which does not fali under any of these heads and which 
consists in the invMtion of graphic eolutions of equations 
which can be solved with great difllculty if at ail by the 
stock processes of accurate mathematics This branch is 
at ones the most useful and the most vague it ie imposslbla 
to lay down its pnnciptes in mtematie order—it must be 
learnt by abundant exemplification 
The ordinary academic problems of statics and hydro 
statics furnish many examples of this subject but only a 
few of these can be noticed here 
If AB and BC are two ladders freely jointed together at 
B of different weights and lengths placed with the ends 
A and C resting on a rough horisontal plane A being pre¬ 
vented from moving while C is drawn out along the plane 
the inclmations 9 d of AB and BC to the ground whan 
the limiting position is reached are determined from two 
equations of the forms 

a sm S-b sin d—o m tan d+n ton d**!* 
where a b m n li are all given quantities The graphic 
solution of these equations is effected with great ease mus — 
draw a line OH equal to m and produce OH to O so that 
HO -n at H draw HC perpendicular to OO' and equal 
to k through O draw any line OQ meeting HC in Q Udee 
a point R in CH such that CR-HQ and draw O R then 
the point P, of intersection of OQ and O R is a point on 
the locus represented by the second of the above equations 
the angles 0 d being POO' and PO O Ihese points P 
ore therefore constructed with great ease and rapidity Also 
the locus represented by the fir^ equation is a circle having 
for diameter the line joining the ^ints which divide OO' 
internally and externally in the ratio a b ind the points 
of intersection of these two loci give the required values of 

f and d 

The followmg problem leads to precisely the same ema 
tions as the above —rays of light emanate from a fixed 
point P in one medium separated by a plane surface from a 
second medium find die ray proceeding from P which will 
be refracted to a given point Q in the second medium 
Again the fact that when a uniform chain hann with 
free extremities over two fixed supmrts of equal heighta 
there are either tsro figures of equilibrium or none results 
from the solution of an equation of the form xe«/smfc whieJt 
IS effected by drawing the curve y«*e* and the right line 
ymkx/a and then it is at once seen that there are either 
two points of intersection or none 
When a heavy wire rope has its ends fixed at two points 
in the some honsontal line and a load is suspended from 
the lowest point of the rope the rope forms ports of two 
distinct catenaries and the determination of these curves 
leads to an equation of the form 

in which X alone s unknown The tracing of the curve 
obtained by putting y equal to the right hand side of this 
equation is quickie effe ted by means of two fixed circles 
and the drawing of right lines 

The figure of equilibrium of a revolving self attracting 
liquid asteroid gives an equation which is a particular cose 
of x{a+hx*)H«+x*)^tan-'x and this is best solved by the 
tracing of two curves If we put y equal to the left hand 
side we have a curve of the third degree the geometncai 
construction of which is exceedingly simple and requires 
only a fixed circle and right lines 
whenever a problem involves two unknown angles in two 
eouatlons one of which is of the form m cos S+n cos 
where m n c are given all angles satisfying this equation 
ran be represented as the base angles of a triangle the hoae 
of which AB IS fixed and the vertex of whidi deaenbe s 
what may be called a quoai magnetic curve the geometrical 
constniciion of which is this take anv two fixed pointa 
A B about A as centre vnth radius m AB/c desenbe a 
circle about B describe a circle with radius n AB/e draw 
any line perpendicular to AB meeting theae circles in Q and 
R reapectivdy than the linea AQ and BR mtersect in a 
point on the reoulred curve When m»n we have the 
common magnetic curve the construction of which is not 
nearly sns^l known as it should be 
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The aolutimia of th* above examples have aB been «f • 
purely geometrical kind, and hm not hwohrsd the plotHnf 
of pointa by coordinatoa aridmMioa^ ealculetad Them 
are other problems of a slightly diflsreat Und, mUI In¬ 
dependent of {dotting, but invotving trial the value ol n 
certain unknown quanta^ which haa to oatiafy a certdn 
^metrical condition is iwad by trial to do So very nssufly 
if not completely In all such oasts Taylor's thaorem 
furnishes a otiU closer value than the obaervad one, end 
completee the solution with oil desirable accuracy 

For example many problanu lead to tne equatkia 
a tin s(«-a)-b sin 0 for an unknown angls 0 the Other 
quantities being all given Thia can be eolved by two 
circtei thus —draw a line AB equal to h and on it aa 
diameter deaenbe a circle the centre of which is C draw 
AD making the angle BADa>a and cutting the arde in D, 
draw CD and (iroduce it to E ao that CE»a and on CK 
as diameter desenbe a circit Now find on the dreum- 
(srsnee of the first drde a point P such that if CP masta 
the eecond cirde in Q we have BPvEO This is done with 
great accuracy by the eye and Taylor s theorem will im¬ 
prove the solution 

An equation wh rh can be solved also very easily by trial 
IS a sm*d>vh rot 0 which may be taken in the iona 
a tui*#»h cos 0 and a graphic solution suitable to each 
form IS easily found 

Finally we may notice equattons of the form 
tan x^axl(c-x>) 


on tha curve and the asymptotes As compared with Ae 


quadratics and m cubica by graphic methods but as re¬ 
gards quadratics it must be confctsrd that there is no 
utility in the process and too much space is usually devoted 
to It For cubica in general he gives a graphic solution 
and an interesting discussion In a second edition of hla 
book he might treat the biquadratic similarly bscaust ita 
grafihic solution can be eaaify effected by meant of a arde 
and a parabola or by means of a right line and a curve 
easily derived from a parabola Many curvet occurring in 
physics are dealt with m the book—such as isothcrmala 
and adiabatlcs there Is also a useful discustiOlt of Founar'a 
theorem and a treatment of the curves belonging to vibra- 
tione damped as well as undamped The graphic method 
IS also applied to the solution of some of the simpler mixed 
trigonomstnc and algebraic equations and the book con 
eludes with a chapter on the profiertiss of conic sections 
Gioaox M Minchin 


CENTRAL AMERICAN MAMMALS 
'THREE years ago the author of these volumes publitbsd, 
in the same serial a valuable synopsik of the mammala 
of North America and tha adjacent seas In the preaant 
larger work be haa taken In hsAd the mammals of the tradt 
generally known in thia country as Central Amcnca but 
on the other side of the Atlantic termed at anv rate by 
xoologista Middle Amenca together with thoee of the Weat 
Indian idonda Tha greater bulk of the present work l» 
accounted for not so much by the greater number of qpeclea 
(fiqo Bgainst 606) ai by the increased elaboration of 
the taoM of treatment the addition of diagnostic keys 
to the various genera and by a fuller account at the boUta 
of many apenes tha latter feature rendering these vedumea 
profwrtioaatdT more valuable to the naturalist and at ttw 
same tbns of more general interest fhe lllustratioali 
too are more numerous comprlsuig besides crania, figtnesa 
of the external form of a considerabla number of apectaSk 
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teiwttbg to po|iul>n«e the 

la hit prt%a Dr.*4itlot rdtaratet aai tmi^atitM the 
ramorkt mode in tHh eon^onlon voluot* at to the 
axeettlve ami uniMmnttd naittlplicatlont of 

meciet end rocoi <fni4« eoojr bjr the too liberal application 
«« the tnnofliial tfitanA " of Ainerican mammalt in general 
Many of the forma he adda which have received leparate 
qamet are teparated on the evidence of comparative inttead 
of ditdiictive characten That it to tay their differencek 
from odier tvpet are to tlight at to be incapable of defin 
tion esstfit by compaiiaon with the latter often indeed 
mvotviw the neceatity of placing tpeciment of each tide bk 
aide CMteqnently in many inttancee tpeament cannot 
be referred to their retpective apeciet or racet without accee* 


ai3 


clatsic Rome One point in regard to the plan of the work 
—whether intentional or accidental it ic not eaiy to tay— 
ttriket ut at untititfactory In the cate of i trtain tpeclet 
tuch at OdoHtocoiiui a crtcatMu and Ovis crrvma (pp 6 g 
and 84) for example of which the typical form doei> not 
occur within the 1 mils f the area under consideration 


Perfaapa It it rather unfortunate that the author did not 
ace hit way to go one staM further and mention what 
epeclc* and racet are entitled in his opinion to recognition 
A step would then have been made towards the elimination 
of the forms named on mtufllcient dUtmctive characters 
Nowadays it it the fashion to omim a dittmct name to 
evttw recognisable form however slight may be its points 
of differeoct but tome limit in thit direction will apparently 
have to be Imposed before long unless aoology it to become 
an iropoottble science In our opinion one way of mitl 
gadng tha difRcuIty le by using tpeciftc terms m a com 
parativaly wide eeiun thus leaving the aubtpecies or races 
to be recognised or not according to the discretion of the 


Nomendature la another point on which the author has 
a good deal to tay and he mentions that somt of the names 
em|doyed in the companion vohime have been changed in 
the present work He hopes however that as the result 
of such changes a nomenclature that at teaat will approach 
stabiUtv mM in tha distant future be expected to be 
reached '* Pouibly it may—at the cost of rendermg all 


at the cost of rendermg t 
D soolog7 palsBontology distr 
worse than useless—but a pn 


button and aclentiAc travel worse than useless—but a pro 
poaal like that of emending such a name as Odocmieus 
(in universal use among hts naturalist countrymen) to 
Odontoooelus scarcely seems calculated to pave the way to 
such A happy millennium 1 

Among cnangea in nomenclature that we apecially regret 
to aee IS ths substitution of Agouti for Cestogenys as the 
name of the paca largely on the ground that the former 
IS the pimtar title of a totallr different group of rodents 
for whh£ reason we think its use In the scientific sense 
should be barred It u also dietresaing to aee the familiar 




the species name itself does not appear m the list at all but 
rnily the subspecies such forms consequently lacking a dis> 
tincUve number and thus rendering the census of Specific 
types occurring within the area inaccurate 
Otherwise we have noth ng but commendation to bestow 
on the general mode of treatment of the subject and it may 
be safely affirmed that the author has earned the gratitude 
of all naturalists on this sde of the Atlantic by putting In 
a convenient and easily access ble form such a vast amount 
of information with regard to the mammalian fauna of an 
extremely interesting reg on The illustrations (two of 
which are reproduced) it 1 di be idded are for the most 
part beyond praise R L 


THt FISHERItS Oh SCOTLAND 
TTHF twenty second sinusl report of the Fishery Board 
*• for ^icotland for the ye r 1903 is issued in three parts 
IS usual the first dealing with the eea fishenes the second 
vith the salmon fishenes and the third being concerned with 
idrine research 

With regard to eea fisheries tables are given showing the 
' of tTie trawl fishing an 1 the line fishing The number 




fishing _ 

I f steam trawlers has been ncreasing steadily for the 
^ Neven years and rose from loq in 1896 to a8o in 1903 

Fw I —Lord Dstbyi Opomasodys^l firoa EOms Uuuasls of ihe average catch per vessel increas^ from 5030 cwt 
MiddleAasnea t whU* the value of the catch per cwt wai 


naoM Hapele for the marmosets banished in favour of 
'CgUitfarli ao long used for the ati monkeya which now 
flgtm as Salimrl On a par with the latter is the aubsti 
tutmi of Tayesau for Dictoyles of Coendu fbr Cwcolabcs 
stad of Ptooc for Cercoteptes which 11 like ^ Invapien of 
jootogkal Goths and \andals Into the sacred predacts of 
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practi^y the tome in 19 3 as it was m 1896 
In the line fishing thi number of ste-un liners in 
creased from 39 vessels n 1898 to 91 vessels in 1903 tha 
number having varied somewhat in the Intermediate veers 
a3 vessel* having been added in 1903 The total number of 
iMts wrns slightly less than in owing to a steady de- 
creato in tha numb<r of odlnq; ctoft The catch stnee 
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1898. hat steadily decreased from i,OM,ooo cwt. to 
boa,boo cwt., and me value per cwt. hat tligfatly decreased. 
The reaton given for the reduction In value of llne-caugbt 
fish it that the trawlers have been landing Urge quantities 
of cod. Thus, in spite of the large increase In the number 
of steam liners, which are, of course, independent of wind 
in getting to the fishing grounds, the catch per boat fell 
from about i8a cwt. to about tai cwt. 

It is interesting to note that for the herring fishing in 
the Buckie and Peterhead distrhts experiments have been 
made with sailing boats fitted with auxiliary steam power. 
The value of steam power is shown in anoUier part of the 
report, where the catch of the Scotch boats (sailing craft) 
working from English ports during October and November 
IS compared with that of the English boats, a large number 
of which are steamers. The Scotch boats caught more than 
bji per cent, of the total catch, but only got 46I per cent 
of the total value, the steamers always being able to make 
the market first. 

The west coast mackerel fishing has shown great improve¬ 
ment, the catch in 1903 being 57 per cent, better than in 
190a. The trade apparently only requires development, ae 
" shoals of mackerel almost every year visit the coast.” 

In the report on salmon fisheries we learn that during the 
sear Mr Calderwood, Inspector of Salmon Fiihcrles for 
Scotland, made inquiries as to the views of the various 
fishery boards with regard to the limitation of netting in 
narrow waters, this move being an outcome of the report 
of the Royal Commission on Salmon Fisheries. 

Some of ihe boards have already taken steps to reduce 
the netting in their rivers. In the Annan all nets have been 
removed, while in the Spey only about three miles of water 
It now netted. In the Aberdeenshire Dee an association 
has, for about thirtj years, annually bought ofl the nets 
on tome sixteen miles of water, and now both upper and 
lower proprietors are seeking to secure the permanent re¬ 
moval of these nets. 

While eleven of the boards consulted passed resolutions 
In favour of reducing the netting, six were unable to express 
an opinion, and only one, the North Ksk Boa'rd, passed a 
resolution against any such reduction. In Mr Calderwood's 
words*—“‘The resolution was prepared and agreed to by 
the lower proprietors—who are in the majority—^before the 
meeting took place, and was based upon the argument, 
supported by good evidence, that the present amount of 
netting in the district—which netting has been constant for 
a great number of years-has not produced a decline in the 
stock of fish. The question of Improving the general 
interest of their •whole district is complicated by other con¬ 
siderations which need nut be referred to here ” 

One of the most important papers in this report is Mr. 
Calderwood’s contribution to the life-history of the salmon 
as observed by means of marking adult fish, the first part 
of which appeared in the report for iqoi Since then 6a 
additional re-captures of marked fish have been made, which, 
with those previously caught, gives a total of 35a re-captured 
fish. From this ruaterial, and also from other results 
obtained in Scotland, Ireland, and Norway, Mr. Calderwood 
has bden able to draw some important conclusions We now 
Mve evidence bearing out the commonly accepted view that 
the great majority of salmon after visiting the sea return 
to the river they left 

The marking e-epenmeots seem to show that giilse spend 
less time in fredh water than salmon, lunning up and down 
from the redds more quickly than the latter. 

Another very interesting fact brought out is that a grilse 
kelt after running down to the sea may return within a 
few months as a summer salmon of about 10 lb., or may 
remain in the sea until the following year, returning to the 
river as a spring salmon. This partly upsets the belief that 
spring salmon are old fish, for, although there is no doubt 
that old fish do run up in the spring, «e now know that 
a fish of 18 or ao lb mat only be five yeurs old, according 
to Mr. Calderwood, and on Its second return from the sea 

There is evidence showing that some fish spawn in two 
successijB seasons, and one i use. No. 7398, seemi to suggest 
that th^sh was spawning for the third year in suicesrion 

T here is a diagram, in which fish of various weights are 
considered as being of various ages, which shows the 
interesting facts obserMd as to the ” dual migration " whidvcl 
exists, perhaps, in all mages of the salmon's llfe-history 
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*Fot the kmoit to grilse atege Ip*. Mdei 
hrse rases in which the smcilts ntbrtlM a 


g do not migrate 
rfite at one year old, 
• tagoln at three 


_after a year and 

tome months as grilse of 3}, 3I, lb. respectively, 

nd says " we have no dau to aimw.miy other seoaonot 
ligrations which may occur at thia stage ” We do not 
know whether the authority for the CaacB la untrustworthy, 
but we recollect records of smolts marked and released being 
re-caught after a few months as gnise up to ft lb. weight. 
Such cases are mentioned by Fraser (” Oji the Salmon, &c.,”’ 
>833, pp. !<;, 16) and by Brown f ‘ Stqrmontficld ExperU 
ments,'* p 93), who says “ the experimeaUi here hare shown 
. . . that all the smolts of one year do ndt return the same 
year as grilse, the one half returning next spring ang 
summer as small s<iImon ” 

Mr. Calderwood shows that what he considers five-year-old 
fish do not increase in weight in the way that four-year-olde 
and six-year-oldk do, and he suggests that this may represent 
the period In the life of the adult salmon when the repro¬ 
ductive function IS at its best, and thus asserts itself at the 
expense of the bodc-giowth. 

Surely this classing of fish into ages by sure can only 
be roughly cocretl at best. We do not yet know to what 
extent fish spawn annually or biennially, or whether a firii 
may rest sever.il seasons after spawning. Yet if Mr. 
Calderwood’s suggestion that the activity of the reproductive 
organs checks growth is sound, surely a fish spawning three 
years in succession—as No. 7398 suggests may happen— 
would be considerably smaller than u fish of the same age 
which spawned in alternate years or less often 

There are several other interesting papers In this part, 
but space precludes us from referring to them. 

Part iii , srirntific investigations, contains eight papers 
on various subicets connectM with marine fisheries. Dr. 
T. Wemyss Fulton, the superintendent, gives an account of 
the trawling investigations, and in another paper continues 
the report of his investigations on the rate of growth nf 
fishes. He also reports upon the operations of the Nigg 
Marine Hatchery, and has another paper entitled '* Ichthyo¬ 
logical Notes ” on the various Interesting species taken 
during the year. 

An Important paper is that by Dr. Williamson on the life- 
histories of the rciible crab and other decapod Crustacea. 
Dr. Williomson has discovered that the ova of the rrab a ~ 


was suppos^, but that the eggs are actually piesced by 
the hairs, and are thus spitted in rows, the eggs not being 
attached to one another. 

Dr. Thomas Sioit contributes a paper on some rare and 
interesting marine Crustacea, and another upon some fish 
parasites new to the Scottish marine fauna. 

The report is published at His Majesty’s Stationery OBlce, 
and can be obtained' through amr bookseller 

Frank BALVoim Browns. 


AT the annual meeting of the Academy of Sciences the 
" list of prizes award^ for the year 1904 was announced 
as follows.— 

Geomefry —The Bordin prize to M. Servant, for hia 
memoir on the determination of surfaces applicable to the 
paraboloid of revolution wbidi pass thtvnigh a given con¬ 
tour; the Vaillant prize, divided between M. Emile Borel 
(3000 francs) and M. Bricard (1000 francs); the Francocur 
prize to M Emile Lemnine, and the Poncelet prize to M. 
Dfsirf Andrf 

Mechames Moniyon prize to M. Gustave Richard. 

Namgation .—The extiaordinary prize, of 6000 francs, 
divided in equal parts between M. Jacob (for his theoretical 
researches on the transmission of submarine explosions), 
M. Gayde (for a study of the resistance of hulls to su^ 
marine explosion^ and M. La Porte (for hydrographic work 
on the roast of Brittany); the Plumey prize to M. Lucien 
Mottrz, for important services to submarine navigation. 

Aetronomy.- -The Pierre Guzman prize is not uwarded; 
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ttM LaUndc price to 
tumble «tar*: the Vi 
for work done -* " 
reference to thoc.. 
of the pUnet Eroe l 
G eo^ophy.—The-, 



MOV for hie work on 
■wpoi Rodriguet, 

_ . _with eepeclal 

n of 4)9 eolar Mipdfox bv menu 
•lew medal tolH-'H^r. 

. . , _ t price, divided bSween M. 

r (for hi* Wofk fn OonnecUon with Colonel Mar- 
chand’i expedition fo Africa), M Bdnard (for hi* 

work on Arctic exphn^tion), and M. Alphonae Berget (for 
hi* book on the Myck* and meteorology of the globe); 
the Gay price to Mr. Bell Dawaon, for hts hydrographic 
work in eastern Canada; the Tchihatchef price to Lieut - 
Colonel Lubtuitki, for his exploration* in Indo-China; the 
Delalande^udrineau price to M. Auguate Pavie, foi uork 
in French China. 

Phy$ict. —^The Kdbert once to M. George* Claude, for 
hi* book on electricity for general readers; the Hughes 
price to Lieut.-Colonel E. Arita, for hU pubiirallons on 
the theory of heat and rhemlral statlr*; the Knstner- 
Bounault price to Captain Ferrid, for ht* work on wireless 
tele^aphy. 

Chemutry .—The Jecker prize, divided between MM 
Freundler, Minguin, nnd I.espieau, the Cahour pri/e, 
divided between MM Chavanne, Kling, and Binet du 
Jotsoncixj a Montyon prize (unhealthy trades), divided 
between MM. Dupont and Dftourbe. 

Uotanv .—The Desmaclhres prize to M. Guilliermond, for 
his work on riyptoganii, especially fungi; the Montogne 
prize to M Camille Sauvageau, for his work on algm, the 
de la Fons-Mcliiocq prize i* not awarded. 

inaUimv and Zoology—"The Savigny prize to M. 
Krempf: the Ihore prize to M. d'Orbigny 

.Vedicine and !>urgery .—A Monti on prize to M Paul 
Keilus, for his memoir on the proper use of roiaino in 
surgery , to M. Kermogant, for his work on exotic 
.pathology and hygiene; and to M Caziitbou, for his re> 
searches on the tiypanosomiases of the French Soudan. 
Mention* are also acxWded to MM. P. Launois and Roy, for 
their biological studies on giants; MM. F. Rezan^on and 
M. Labbd, for their treatise on haecnatology; and to M. 
Odier, for his work on the action of eletfricity and certain 

r ison* on nerve cell*. MM. F Marceau, P. Briquel, 
Gagniire, and R. Voisin are accorded citations. Ihe 
Barbicr prize to MM. Prenant, Bouln nnd L. Maillard, for 
their book on histology, and a mention to M. Pierre Lesage, 
the Brdant prize (accumulated interest) to M FrdcWric 
Borel, for his memoir on cholera and plague in relation to 
Mahometan pilgrimages; the Godard prize to M.M J 
Albarran and 1 . Imbert, for their memoir on tumours of 
the kidney ; the Baron Larrey pnzr to M. Conor, for work 
on typhoid fever, M. E LafTorgue receiving a mention, 
the Bellion prize to M Jules Dclobel, for his book on 
hygiene in schcmls, M. Gabriel Gauthus- receiving a 
mention; the Mige prize to M G. Dclamare, for his experi¬ 
mental researches on morbid heredity. 

Phystology.-A Montyon prize to M. J, Jolly, for hi* 
memoir entitled “ Experimental Researches on the Indirect 
Division of the Red Blocxl Corpuscles," a verv honourable 
mention being accorded to M. C. Fleig, for his work on 
the mode of action of chemical stimulants on the digestive 
glands; the Philipeaux prize to M. Cristiani, for his work 
on thyroid grafting, an honourable mention Mng accorded 
to M. Joseph Nod; the Lailemand prize, dirided between 
M. Maurice de Fleury (for hi* works on the nervous system) 
and MM. J Camus and P. Pagnlez (for their memoir on 
psychotherapy); the Pourat prize to M. J. Tissot, for a 
study of the physical and chemical phenomena at high 
altitudes; the Martin-DomoiWatre prize, divided between 
M. A. Frouin (looo francs) and M, Manquat (400 francs). 

Among the general prizes, the Lavoisier medal was 
awarded to Sir J. Dewar, for his work on the liquefaction 
of gaaes; the Berthetot medal to MM. Freundler, Minguin, 
Lespieau, Kling, Binet du Jassoneix, Dupont, and Paul 
Villard; the Jerome Pont! prize to M. Maurain; the Trdmont 
prize to M. A. Gulllemln; the G^er prize to M. J H 
Fahre; the Lannelongue ^ze to Mine. Vve. Nepveu, the 
Leconte prize to M, Rend Blondlot, for hi* work taken a« 
a whole, the Wilde prize to M. Paul Villard, for his work 
In physics; the HouUevigue prize to MM. Henri dc la 
Vaulx and Henri Hervd, for their work aeronautical 
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the Saintour prize to M. Charles Frdmont, for hi* experi¬ 
mental researches on the elasticity of metals; a Montyon 
prize (statistics), divided between M. V. Lowenthal, for 
twelve memoir* relating to the depopulation of Fram e, and 
M. Paul Razous, for his memoir on the mortality and 
liability to disease in dangerous pnifessions, MM. Henry 
Gudgo, F, Maury, and Ott receiving mentions; the Jean- 
Jacques Berger prize is divided between MM. J. Resal 
(0500 francs), A Albv (1500 francs), Laurent (aooo francs), 
Grimaud (1500 franis), and Ketraint (1500 francs). 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

LiVBRtxjOL—Ihe arrangements for exiavations to be 
made during the ivmter under the auspiieb of the university 
institute of archaeology, in Upper Egypt, have been coin- 
pleteil, and the work will be begun at Hirrakonpolis before 
the New Year. The excavations have been placed as in 
previous years at Urni-llasan, Negadeh, and elsewhere 
under the care of the unisersity reader in Egfyptian 
.ii(ha-i)logy. 

Dr Norman Moori- has been appointed a member of the 
consultative lommittee vice Prof. Bertram C A Windle, 
F.R S., who has resigned his membership upon appointment 
as president of Queen’s College, Cork. Dr Moore is chair¬ 
man of the hoard of ndvatued inediinl studies of the 
University of London, and represents the Royal College of 
Physiiians upon the (>eneral Medical Council 

'1 US annual meeting of the Geographical Association will 
be held at the Roval Colonial Institute, Northumberland 
\venue, London, W U , on Friday, January 0 , at 4 p.ni, 
'Ihe pTMident, Mr. Douglas W. Freshfield, will be in the 
chair A report on tlie eighth international geographical 
(ongress will be read by Mr. H. Yule Oldham, and there 
will lie n discussion on prat tical geography in schools. 

On December so Lady Warwick distributed the prizes 
gained by the students of the evening classes ond of the 
day secondary school of the Carpenters’ Company at Strat¬ 
ford. In the course of some remarks upon the school, she 
said that England needed a better system of secondary 
education, and It was now acknowledged that the State 
should take the matter in hand. But in the miantime the 
I city companici, were doing a good work in brjngmg 
second-irv education to the doors of the people. 

lHF annii.il conference of the Public Schools Science 
Masters’ .Vssoriation will be held .ct Westminster Schoed 
on baturday, January 14, 11)05 J he following are among 
the subjects to be discussed —(i) the Importance of iiip 
I eluding both Latin anil natural Mirnce in a scheme of 
I generM education, (a) recent proposals for schcxil leatlng 
certificates, (j) the use and misuse of terms m science teach- 
mg; (4) the possibilitv of |e,irhing " scientific method ’’ to 
boys whose education is almost entirely literary and who 
have no time for a regular course in chemistry and physics 
Sir Michael Foster, K C B , is the president of the associr 
ation for the year. 

NbW buildings of the Willesden Polytechnic, erected at a 
cost of about lo.ooof., were formally declared open by Sir 
W. Anson on December 21 After distributing prizes to 
the successful students, Sir W .Anson remarked that i>oly- 
techmis marked what he hof^ was becoming the modern 
view of education, that it did not consist of independent 
sets of studies, but was a composite whole, no part of 
which did not rest upon or foim a foundation for another 
part. It should be borno in mind that a polytechnic did not 
merely train a student in a handicraft ^e object of such 
an institution was to combine theory and practice, to teach 
the student not only how to do a thing, but why it was 
done in a particular'way, so that he became not only skilful 
in the 1 raft upon which he was engaged, but got to under¬ 
stand the scientific principles underlying his work 

Mr. L. L Pricx read c paper at the meeting of the Royal 
Statistical Society on December ao entitled " Accounts of 
^ the Colleges of Oxford, i«q3-»<)o3, with Special Reference 
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to their A((ncultural Kevcnue* Ibe paper u baaed on 
the i ounta publiihed annually of the colleges (and the 
university) of Oxford and is a continuation of one read 
in 1895 The gross external receipts of the colleges (and 
the university) in 1903 exh bited on increase on 1803 of 
39 -97! and on 1883 of 16 343I The net external receipu 
of the colleges alone show 1 on increase of 16 566! on 1893 
and a decreaoe of 10 311/ from 1883 I ater in his paper 
Mr Price ttates that it hardly seems extravagant to affirm 
that durmg a quarter of a century the colleges (and the 
univers ty) have lost between a third and a fot rth of 
their agricultural revenues Had it not been for 
an Increase in revenues derived from other sources 
they would have been crippled yet ore s r ously 

T^e most noticeable feature is the large increas n the 
receipts from houses and sites of houses Between 1883 
and 1903 these receipts were doubled and between 1803 
and 1903 they Increased from $6 877I to 91 388I On the 
whole this gross increase has more than boltnced the gross 
diminution in the receipts from lands and tithe The in 
ternal receipts of the colleges Increased by 5814! between 
1883 and 1893 and by 11 438! between 1893 and 1903 
TiiK annual conference of headmasters of public schools 
was held Bus year at Christ s Hosp tal West Horsham on 
Thursday and Friday last December 33 and 33 Among 
the subjects discussed on Thursdaj were the recommend 
ations of the consultative committee of the Board of Educa 
tlon for the establishment of school certificates and the 
policy of the Board of Education in encouraging the send 
ing of intending dementory school teachers to secondary 
schools in lieu of pupil teacher centres The following 
resolutions were adopted — That the question of school 
certificates be referred to the committee of the conference 
with a view to immediate action and that it be an instruc 
tion of the committee to obtain in writing the opinion of 
every nember of the conference on the various points in 
volved in the scheme of the consultative committee 
That this conference pledges itself to support the educe 
tion luthority in its policy of providing that candidates for 
pupil teecherships in public elementary schoda shall receive 
a substantial portion of their education in a public secondary 
school and considers it desirable that as many recruits as 
possible for teacherships in public elementary schools should 
be obtained from the ranks of ordinary pupils of secondary 
sihools On Friday a discussion took place on the sub 
jett of Greek with ajMcial reference to the proposals (f the 
Cambridge Syndicate and the following resolution was 
earned by twenty-one votes to eight — That without 
UHnmittuig Itself to details the conference generally dis 
approves the Cambndge Syndicate with regard to Greek 
in the Previous Examination ’ The conference also ex 
pressed Itself against some of the reforms of the new Armv 
entrance examlnat ons and carried the following resolution 
unanimously — That this conference hopes that the 
scheme for qualifying certificates in the examination for 
Woolwich and Sandhurst will be so amended as to encourage 
the study of I atin A strong representation s to be made 
to the War Office on this subject It was also agreed that 
the committee of the conference should consider the 
syllabus issued by the Board of Education on the teaching 
of English literature snd should include iheir reionmend 
ations in the annual report 
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—The study of the minor fluctuations of atmospheric 
pressure Dr W N nitaw, b R S and W H Dliwa 
The luthors described an apparatus tailed the micro 
barugr 1 h which they have designed to magnify the 
iiinor tiu luations and at the same time to disenUn^e 
them from the general barometric surges They also 
showed some records from three of these instruments The 
luthors wish to obtain information as to the nature of the 
disturbances and the causes to which they may be assigned 
Among the causes which suggest themselves as likdy to 
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MODERN OPTICAt METHODS 
ihe Bildeneugung in optuchm Imlntmenten vom 
SUmdpunkte der geometrtschm Opuk By the 
Scientific Staff of Carl Zeiss s Wuks bdited by 
M vonRfihr Rp 588* with 1J3 woodcut-, (Berlin 
Julius Spnn^cr 1904) 

irrundtuge der 1 heone der opttschen Instrumente 
naek Abbe By Dr SteRfritd Crapski Second 
edition Edited by Dr O Eppenstem with the 
Msistance of M von Rohr Pp 490, with 176 
woodcuts (Leipzif; Johann Ambrosiua Barth 

1904) 

HE old geometrical optics which we used to read 
at Cambndge wis a delightful subject It 
would have be» still more delightful subject had 
examiners set Set|^ questions on it Probably no 
other branch of mathematics would lend itself so well 
to the kmd of trfatment which is now fortunately 
coming Into fashion V12 the use of graphical and ex 
perimental methods If the German system of Lehr- 
freiheit prevailed in this country I would rather teach 
geometrical optics to an elementary class than 
geometry adapted to modem requirements 
This elementary optics however bears about the 
same relabon to the optics treated in the first of these 
hooka that Newton’s deductions from Kepler s laws 
bear to the planetary theory The analogy is the more 
complete in that both the opticisn and the astronomer 
have found it impossible to obtain an exact solution by 
direct methods, and they have therefore been led to em¬ 
ploy the method of trial and error in order to obtain 
successive approximations giving the desired results 
to closer and close| degrees of accuracy As Messrs 
Csapsky and Siedantopf pomt out (p 35), the exact 
determination of the forms of the refracting surfaces 
required to produce exact images subject to given 
conditions hu nsVer been effected except in a few 
cases such as the Cartesian oval in which rays from 
one focus opnverge to a pomt in the other We 
therefore take spherical surfaces and by calculating 
the various kinds of aberration show how they may 
be corrected, It is however, interesting to learn that 
the theory of non-spherical surfaces has quite recently 
been put into practice in the Zeiss works for the first 
tune in the construction of lenses other than large 
reflectors and refractors for telescopes It has m fact 
been found possible to correct certain residual 
aberrations by applying finishing touches to the lenses 
giving them a slight deviaticsr^rom sphenaty 
The analogy between the problems of the optician 
and the astranomer is made shll closer by observing 
how different specialists have confined their attention 
to particular kinds of aberration in the one case and 
of perturbation in the other, and have devised special 
daMhods for stmphfying the calculation of the corre 
Spondmg terms 

In hu preface Dr Czap^ tells us that the present 
wpik owed Its origin to the demand for a revised 
edMion of his ’’Theone dfr optiachsn Tnstrumente 
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nach \bbc ’ published in 1893 Being unable to 
undertake the work himself the idea suggested itself 
that I better purpose would be served by obtaming 
the coUiboration of n numbtr of jo nt luthors and 
that no better bod\ of men could b found for the 
purpose thin the snentifii stiff tf the 7 eiss firm 
The work his b in divided among the seven joint 
authors -is follows Ihe first ehipter dialing with 
tlie fundimcntal principles of optics ineluding the laws 
of re raction the principle of minimum path and the 
characteristic function is contributed by Drs Czapski 
and Siedentopf Drs Konig and von Rohr contribute 
the second ch ipt r on formulse of calculition ind the 
fifth on sphericil abcrr-ition in which htter is con 
tamed a complete expositicn of Abbt s method of in 
v-u-iants and its application to the determination of the 
tin corrections determined by the probkm of Seidel 
Ihe ch-ipters on chioinatic Bbi.rration and on diter¬ 
mination of optic systems ai cording to the theory of 
aberrations (chapters vi vii) are contributed by Dr 
Konig alone The Geometrical Iheory of Images 
ifter L \bbe is the title of the third ch-ipter by Dr 
Minderskb In the fourth chapter by Dr P Cub 
mann on the rt ihsation of optical images wc actually 
do find our old friend the formula 

M »_M I 

PH r * 

in 1 position however of subsidiary importanet Dr 
Lowe contributes a chipter on prisms while Dr von 
Rohr IS responsible for the last two chapters deiling 
with the b^dths of penals penetrauon brightmss 
of images and similar matters 
The second of these books is of a more elementary 
and practical character It contains a general dis¬ 
cussion of images formed by small pencils and tllus- 
trnted descriptions of the jnrincipal optical instruments 
The corrections ire discussed but the discussions are 
less mathematical Ihe theory of conjugate foa re¬ 
ceives fairly full treatment and among the interesting 
features which we notice at a first glance attention 
may be duected to the series of sections of 1 pencil of 
light on p 34 and the figures of an object and its 
imigo on p 40 where the object is an arrow in a 
plane through the axis of a lens and is bisected by 
the focal plane of the lens 
This 18 the second edition i f a book of which the 
first edition was written f( r Winkelmann s * Hand- 
buch der Physik Of mam r new in this edition Dr 
Eppenslem contributes rhapteis on screens on pio- 
jectiOn apparatus and on the illumination of objects, 
chapters on vision on photographic objectives and on 
spectacles are contnbutid by Dr M von Rohr 
The perfection to whuh the manufacture of optical 
instruments has been brought by the /eiss firm is well 
known and it is also pntty generally realised that 
the results attained could not hive been iccomplished 
by an establishment run on purely business lines by 
pracucal men ' falsely so-called The usual stock 
form miwhich the last named class of individual re- 
connnands his wares to the public is the stereotyped 
statembnt th it “ 1 he materials used in the preparation 
of diese goods are of thfc best quahty obtainable ” 
L 
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The preeent books furnish abundartt pcoof that this 
statement is particularly ipplicablo to the Zeus instru¬ 
ments in regard to the quality of those materials most 
essential for the production of good optical apparatus 
VIZ brains and knowledf,e of advanced mathunatics 
G H Brvan 


AMERICAN CYTOLOGY 
terundatum m Plants By David M Mottier Ph D 
Pp vui+187 (Washington Published by the 

Carnegie Institution 1904 ) 

Contnbutums to the Knowledge of the Life History of 
Pmu* with Spinal Reference to SPorogenetts the 
Dejelopment of the Gametophytes and hertilisation 
By Margaret C Ferguson Ph D Pp 153 
(Washington Published by the Washington 

Academy of Sciencch 1904 ) 

M r mot 1 lEK S bocundalion in Plmts gives 
to those who are interested m cytology an 
account of the phenomena of fertilis tion throughout 
the vegetable kingdom written by one who his carried 
on investigations in several brinchc s of the subject with 
success His practical acquaintanic with his subject 
confers even on his descriptions of the invest gations 
of others a freshness which makes his work a pleasure 
to read The first chapter is perhaps the most j,enerally 
interesting In it he gives an account of some of the 
vexed problems of kiryology which ire at present 
calling out so much controversy among cytologists 
Among these problems miy be menti ined the existence 
of centroiomes the homology of centrosomes and 
blepharoplasts the nature of synapsis the significance 
of the sexual process ind the numencil reduction of 
chromosomes The luthor s method of discussion is 
candid He avoids being dogmitic in expressing his 
own views although he criticises somewhat severely 
the observations of others He holds that centrosomes 
and centrospheres do not occur m plants higher than 
the liverworts and are indeed only well established 
in 1 few of the lhallophyta It is remarkable that 
he does not allude to the possibility that the radiations 
at the poles of m toses may be in part artefacts pro 
duced by the fixing agents He considers BelajefI 
hasty in coming to the conclusion that the centrosome 
is the homologue of the blepharoplast but he admits 
later on that certain facts lend encouragement to 
the belief that ccitrosome and blepharoplast may be 
homologous structures Mottier regmils synapsis 
as due in a large measure to the action of reagents 
He accepts Strasburger s theory of the numencal 
reduction of chromosomes as a good working hypo 
thesis and he holds now that there is no evidence for 
Weismann a reduction to bo found in the mitoses 
of plants His candid expression of doubt as to die 
persistent individuality of the chromosomes preserved 
through the successive nutoses—so often assumed 
though almost involving a miraculous resurrection—is 
typical of his attitude of independence 
The succeeding chapters give an account of fertil 
isation in types taken from the various subdivistoiu 
of the vegetable k ngdom These descnptions are 
most useful in bringing together what is scattered 
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Sporadically thrgqgfa botanica} Uteratoro Intp 
compass of a short yeB written boiAt The worit Is 
illustrated by blocks tn the text which rtiow ht « 
satisfactory manner the points to be brought out 

Miss Ferguson s memoir has a more limited scope^ 
but this allows her to devote more space to her Odra 
researches which have been very extensive m the 
cytok^ of the spore production of conifers It is 
quite remarkable to see how two cytologists writing 
almost simultaneously can hold so ^vergent views on 
fundamental subjects While Mottier sees in the 
fusion of sexual nuclei the blending of two lines of 
descent Miss Ferguson s researches lead her to beheve 
that no fusion nucleus combining the paternal and 
maternal hireditary substances is formed Rather 
the processes of mitosis allow these to be kept apart 
during the life of the offspnng and the reduchOd “ 
or qualit itive div sion occurring some time dunng the 
I fe cycle seturLs that the gametes shall be pure ’ 
It IS evident that the later writer is concerned with 
the relation of m tosit to Mendel s views rather than 
to Weismann s hypothesiii W th regard to synapsis 
Miss Ferguson believes it to be a normal stage in 
heterc typic mitosis Another point of difierence is the 
mode of or g n of the double chromosomes of hetero¬ 
typic mitos s Miss Ftrguson finds confirmation in 
her preparat ons for the view (first published by the 
wnter of this review in 1896 Proc Roy Indi Acad) 
that the two arms of the chromosomes are approxi 
mated pieces of the nuilear thread and do not arise by 
longitudipal cleavage as Mottier believes This inter 
pretauon seems to be gaming ground and the Louvain 
school once so much opposed to it has recently 
accepted it putting the folding back however to the 
synaptic stage The reviewer s investigations seem to 
suggest the possibility that two distinct foldings take 
place one during synapsis and another between that 
stage and the differentiation of the chromosomeiu 
Whatever views are held on these disputed matters 
all cytologists are indebted to the author for her 
beautiful drawings which are reproduced in a series 
of twenty four plates 

There is no doubt that the publication of these two 
memoirs the one by the Carnegie Insutution and the 
other by the Washington Academy will be of mudb 
service to thooe engaged in cytological research 

H H D 


PHYSICAL RESEARCH AT LEYOEH 
Het Natuurkundig Lahoratonum der Ryks Umversi 
teit te Leiden m de Jaren i88s 1904 Gedenkbodc 
aangeboden aan den Hooglecraar H Kamerhngh 
Onnes Dnecteur van het Laboratonum by gekgeo 
held van zyn a5j8ng Doctoraat op 10 Juli 1904 
Pp vui-t-a88 (Leyden Eduard Ydo 1904) 

T his volume was prepared by colleagues and pupila 
of Prof Kamcrlingh Onnes of Leyden Unw 
versity and presented to him on the twenty-fifth 
anniversary of his receiving the degree of Ph D It 
differs in character from the usual collectkms of 
scientific papers which it has become the fashion 0(1 
the Contuient to present to emineht men of eclenCd on 
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^fwiwc occMions. Slinoe {88a Prof. Onnes hu been:! 
'^ffBtor pf the pfaydcal laboratoiy at tbe Universityij 
of Lejden. and the book given a deocriptkm of the'i 
growdi of the Inititudon since bis accession to the 
dtrecknship, of its present condition, and of the work 
tarried out by himself and by his pupils under his 
superviskHi. In n sense it is a matter for regret that 
by the nature of the case he himself had to be excluded 
from the list of contributors; on several of the subjects 
dealt with it would be interesting to have the director’s 
personal views. 

After an eloquent dedication from the hand of Prof. 
Bosscha, we find In the first chapter, compiled by Prof. 
Haga and others, a detailed description of the labor¬ 
atory and of the more important machinery and 
fittings, particutarly those belonging to the “ cr>o- 
genic '* department, to which Prof. Onnes has devoted 
most of his personal labours; the low temperature 
baths prepared here are extensively used throughout 
the laboratory for various researches. 

In an appendix to this chapter Dr. Siertsema gives 
an interesting account of the training school for 
apprentice mechanics instituted by Prof. Onnes in 
connection with the laboratory. This institution is 
probably unique; it was started in i886 with one pupil, 
and the number has risen steadily until this session 
no less than thirty-three boys are receiving systematic 
instruction in the various mechanical arts, with 
the object of qualifying themselves as instrument 
makers, glass-blowers, electricians, and for similar pro¬ 
fessions. The boys are supposed to assist to a certain 
extent in the routine work of the laboratory and earn 
corresponding small wages, while in the evening they 
have to attend classes in the municipal technical 
institute. A better training for the purpose could 
hardly bo imagined, and^ one is not astonished to team 
that after the completion of the three years’ course 
the boys appear to be much in request in laboratories 
and various engineering and technical works. 

In chapter ii. thermodynamical investigations arc 
reviewed; Prof, van dcr Waals gives an account of 
Prof. Onnes’s researches on thermodynamical surfaces, 
Prof. Kuenen writes on the phenomena of condensa¬ 
tion of binary iiuxtures, and there are further artirles 
on accurate isothermals of gases, on the construction 
of models of surfaces, and on capillarity and viscosity 
of liquids up to the critical region. 

The third chapter, edited by Prof. LorenU and 
others, is devoted to optical and magnetcMiptica] 
work; here we find a discussion of experiments on the 
refiecdon of light by mirrors, on the magnetic rota¬ 
tion of the plane of polarisation in gases, liquefied 
gases and o^er liquids, on the influence of pressure 
on the rotation of sugar solutions, on the reflection of 
light by magnetised mirrors (Kerr's phenomenon), and 
an account of Zeeman’s discovery of the modification 
•in by magnetic forces. The phenomenon dis- 
I by Bgoroff and Georgiewsky, that a sodium 
I plac^ in a magnetic field emits partially 
d light, was investigated by Prof. Lorentr 
j and appears to be closely connected with 
jEsesnan’s phenomenon. 

In the iain chapter Prof. Zeeman gi'^ m descrlptkm 
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of researches on Hall’s phenomenon in bismuth at 
various temperatures down to the boiling point of 
oxygen, measurements of the dielectric constant of 
liquid oxygen and liquid nitrous oxide, and of the 
absorption of Hertz vibrations by salt solutions. 

A detailed account of all the research work is pub¬ 
lished regularly in the Communtcattom from the 
]diysical laboratory at Leyden, the issue of which M’as 
commenced in but the present papers give a 

useful general summary of the work carried out, pre¬ 
sented in a manner which should make it intelligible 
to the uninitiated. 

The volume bears ample testimony to the success 
which has attended Prof. Onnes’s manifold labours for 
his laboratory, which owes to him its position as one 
of the best known institutions of its kind. It is well 
illustrated, and contains as a frontispiece a striking 
likeness of Prof. Onnes, apparently after a drawing. 


PRACTICAL SILICATE ANALYSIS. 
Manual of the Chemical Analysit of Rocks. By H. S. 
Washington, PhD. Pp. ix+183. (New York: 
Wiley and Sons; London Chapman and Hall, Ltd., 
1904.) Price 8s. 6d. net 

O F late years greatly increased attention has been 
directed to the chemical investigation of rocks, 
and the science of petrology has been enriched by many 
excellent analyses. Among these the work of the 
United States Geological Survey deservedly holds the 
highest place, both on account of its abundance and 
its thoroughness. The present treatise arises from an 
endeavour to make the methods used by Clarke, 
Hiliebrand, and other chemists in the United States 
laboratory available to all workers. It is excellently 
clear and detailed, and though the experienced analyst 
will not find in it much that is not already published 
in more succinct form in the official Bulletins of the 
Survey, he will glean a few details of manipulation 
and discussions of the bearings of chemical petrology 
that will at any rate repay perusal. 

The author intends his book to be used mainly by 
the rather numerous class of geologists and petro- 
logists who combine a fair knowledge of chemistry 
with a desire to make their own rock analyses. Un¬ 
doubtedly this is a far more satisfactory proceeding 
than, as is usually done, to h.ivc the analyses execut^ 
by some analyst who has no special knowledge of the 
intricacies of this part of practical chemistry, and 
follows methods which arc discredited or discarded. 
In any case such a worker will do well to place him¬ 
self, for a time at least, under $pme teacher who Is 
thoroughly at home in the subject; we hope that this 
book will not stimulate the production of analyses of 
rocks by students in course of training. Much of the 
worst analytical work with which chemical petrology 
is burdened has been executed in that way. If it helps 
to spread the knowledge of the methods used by Clarke 
and Hiliebrand this book will do much good, as it is 
desirable tiiat these should henceforward ^ recognised 
as standards, from which any Important departure 
should ba notified when the results are published. 

In a few respects Dr. Washington has simplified the 
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•tandard American procedure We tlnok that it wue 
and while we endone hu opinion that only the beat j 
work thould be aimed at we do not think that thia ' 
meana that the very elaborate American analyaea 
should be emulated by the ordmary worirer From j 
twenty to twenty five clementa are usually sou^t for 
by the American chem sts and nearly one half of these 
may be present in less than x per cent of the total 
roidt Such analyses look exceedingly well on paper 
but require the greatest experience and mampulabve 
dexterity if they are to be trustworthy Moreover 
their value is as yet not beyond question Certainly 
an analysis m which ten or twelve elements are deter 
mined as exactly as possible is more welcome than an 
analysis which is more elaborate but less accurate 
We notice that the author discouriges the routine 
execution of duplicates No doubt this is right they 
tike up much time and may be useless or misleading 
jt 18 better for the experienced chemist to occupy 
himself m the most thorough testing of his re 
agents the purity of which is never above suspicion 
Still there can be no doubt that duplicate analyses 
do show how far it is possible for the results to vary 
when two samples of the sime powder are analysed 
*lhey help to check any exaggerated confidence in 
analytical refinements In this respect it would be 
interesting to know what are the probable limits of 
error m analyses executed by the methods given in this 
book The luthor gives his opinion (apparently not 
founded on any special investigations) and it strikes 
us that he ts more sanguine in this respect than the 
majority of experienced silicate analysts in Britain or 
on the Continent 


OUR BOOK SHELF 

Appbeatton of some General ReacHons to InvesH 
gattons tn Organic Chemistry By Dr Lassar 
Cohn Translated by J B Tingle BA Pp loi 
(New York Wiley and Sons London Chapman 
and Hall Ltd 1904) Price 4s fid net 
It would be difficult to say with what object and for 
what class of readers this httle volume fit is scarcely 
more than a pamphlet and may be read in an hour) 
was wntten Yet anyone engage in the practical pur 
suit of organic chemistry cannot fail to be interested 
tn it One may say roughly that the book treats of 
the unsystematic part of organic chemistry t e of the 
ordinary reactions uhtch do not succeed and how they 
may be made to do so 

Without always oCfenng a veiy satisfactory explan 
atKHi of the causes of success or failure for the terms 
* protective influence and contact action are 
after all merely names the author points out how an 
apparently unimportant modification may affect the 
whole course of a reaction and convert an unprofitable 
method into a su cessful or commercially lucrabve 
one Incidentally he urges the systematic study of 
these anomalous reactions 
As an example may be mentioned the well known 
Tact that the accidental introduction of a few drops of 
mercury into the experimental vessel in which the 
preparation of phthallc aad from naphthalene was tn 
progress rendered the operation ind consequently the 
production of arttficial indigo a success 
As a rule the difficulties encountered by the 
anomalous behaviour of organic compounds are mot 
not by more drastic treatment but by milder reagents 
MO 1836, VOL 71] 


The whole trend of modem orgnoic sytkOieii* wiwwt 
to he in thu diret4taa Thiis the emtetu; eMflHe llkM 
been replaced in many cases by aIccrfioliG eolutiona cl 
sodium ethoxide by diethylamfne pyridine or chat|j(I 
the strong mineral aads by phospbeme boric or onO 
of the organic aads Hign temperatures have gtve^ 
place to lower ones The days of so^Iled pyro. 
genic synthesis are past No one nowadays makeh 
organic compounds by the aid of a red hot tube 
In this connection it is suggestive that the funded 
mental reactions of living matter which embrace 
oxidation and reduction of a far reaching kind as wdl 
as synthetic processes more complex than anything 
achieved in the laboratory are all effected at ordinaty 
temperatures and with the mildest reagents 
It follows therefore that the more dosely organic 
chemists succeed m imitating these conditions the 
more surely will those mysterious contact or fermeht 
ation problems usually assoaated with living proto* 
plasm but not unknown in the laboratory approach 
solution J B C 

A Further Course of Practual Science By J H 
I eonard and W H Salmon Pp 1x4-234 
(London John Murray 1904) Pnee as 
In this book the principles of natural ycience are 
taught and enforced m a scientific manner by means 
of a course of experimental work simple tn character 
but involving quantitative measurements and earned 
out personally by the student lo begin with lengths 
are measured with an ordinary rule and tests am 
made in order to find out the limits of accuracy within 
which the measurements may be relied on These 
measurements serve as an introduction to physical 
arithmebc or simple arithmetical computations 
specially suitable for dealing with numbers which are 
avowedly only approximately correct Then fdlows a 
chapter on elementary mensuration involving the 
eitiination of angles lengths areas and volumes the 
balance very wisely shanng in this work 
Eimnments are devisM to illustrate some of 
the fundamental properties of matter such as those 
of indestrucbbility inertia porositv ductility &e 
The next six chapters deal with mechanics the sub- 
ects including uniform linear acceleration Newton’s 
awB relative motion statical ewihbnum of unijAanai* 
forces and simple machmes This difficult section is 
not treated tn a very sabsfactory manner The 
method is too deductive the experiments are some* 
what scanty and not very well chosen Thus there 
IS no direct venficabon of the fundamental principle 
of the conservation of momentum Vectors though 
introduced are not made sufficiently prominent and 
in the so-called simple machines it seems rather 
anbquated to find the three kinds of levers the three 
systems of pulley the wedge &c introduced 

In the concluding chapters rehbng to the properbes 
of liquids and gases ind the nature of neat the 
authors are hippier in their treatment notwiQistand 
ing an oc isional looseness in the statement of a 
principle The book deserves to be very favourably 
received ind teachers will find that arrangements 
have been made to fanlitate the purchase of riie 
appantuB necessary for conducting the expenments 

Die drahtlose Telegraphte By Dr Gustav Eichhorn 
Pp x4-25fi numerous figures (Leipug Veit and 
Co ) Price 5 marks 0 

This is an elementary exposibon of the principles and 
practice of wireless telegraphy with especial reference 
to the svstoms developed by Dr Braun It Is evideift^ 
intended to enable a practical man to become 
acquainted with thu method without at the same 
tunc any attempt bang made to give such a oomi^etb 
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•dMobt wwottM wwoujt ttt )iae as « dais eBXt4wdc 
Bv means of tbe Arst five chapters a render who knows 
» diwut ue ehnncnts of electnci^ aPd magnetism 
will be able to apprecute the nature of dectnc waves 
and of Hertz’s acmevement tn producing them Then 
after briefly aUuding to the early systm of Maroont 
toe writer passes on to toe particular devices of Dr 
Braun Hie book is well and clearly written but is 
in no sense a complete compendium on the subject 
and the reader who derives all his knowledge from 
It will be inchned to think that there is only one system 
In the world and that Btchhom is its prophet More 
recent methods of detectuig waves by means of effects 
ansmg from hysteresis in iron are dismissed in a couple 
of Pages where there is no reference to Rutherford % 
earn detector working on toe same pnnaple while 
Lode’s steel mercury-contact detector does not appear 
even to be mentioned^ although the “ Literature 
appendix at the end Includes the year 1903 In 
appendix 11 the Thomson-Kirchhoff theory of the 
osallatonr discharge of a condenser is given the 
credit, or course belongs to Thomson (Lord Kelvin) 

Notes OH the Natural History of the Bell Bock By 

L M Campbell Pp xv-i-tia, title-piece (Edin 
gh David Douglas 1904) Price 3s 6d net 
As a record of the various types of aenal and marme 
life commonly seen by the guardians of the lonely 
lighthouses of the east coast of Scotland in particular 
and of the British coasts in general these random nates 
are wmtoy of all commendation more especially as 
they are written by a man who does not appear to have 
had a saentific traming Mr Campbell was assistant 
hght keeper on the Bell Rock for the long period of 
nuie years, and he is therefore well oualifiM to know 
all that IS to be known with regard to the general 
habits of the commoner and more conspicuous species 
freouentmg the environment of hts station while a 
period of such a length is sufficient to include the visits 
of many of toe rarer stragglers Most or all of the 
notes, It appears have bm previously published in 
toe local Vnu of toe neighbounng mamland and they 
are certauily worthy of rescue from such oblivion 
The only point for regret is perhaps that the author 
does not say more about bird migratran Mr James 
Murdoch fate secretary to the Board of Northern 
Lighthouses has contributed an interesbng mtroduc 
don on lighthouses and lightoouse-men in general 
R L 

The British Journal Photographic Almanac 1905 
Edited ^ Thomas Bedding Pp 1613 (London 
Henry Greenwood and Co 1904) Price it 6d 
net 

Thu buUn volume with its mine of miscellaneous 
photographic informaUon is compiled on the same 
lulea as toe earlier issues and wiA be found to be a 
necessary adjunct to the studio and library Among 
toe host of articles in these pages may be mentioned 
a condensed summary of toe story of the British 
Journal of Photo^aphy and the almanac which 
appeared in toe jubilee number of the above mentioned 
journal and also a selected number of the lubilee 
articles Recent novelties in apparatus Ac by the 
^tor forms also a conspicuous feature and represents 
toe progress in this branch of photography No less 
unpmtant are thepracUcal notes on numerous subjects 
the formuUs tables list of photographic sociehet of 
toe United Kingdom &c all of which add to the 
utility of toe vohiine The full indices to advertisers 
and contents make a quick reference to any portion of 
the book quite an easy matter an important consider 
a^ In noocti containing i6ia pages T^e prdcessed 
Ulftttnitiont and woodcuts are as numeroua as ever 
KO 1836, VOL 71] 


LETTERS TO THE EDITOR 

[Tbs Sitter doss not hold himself responsible for opinions 
expressed by his tortespondenU Neither can he undertake 
to reinm or to correspond with the writers of rejected 
manuscripts intended for this or any other part of NATinui 
No notice is tahen of anonymous eommmucations ] 

Mean Temperatures of High Southern Latitudee 
On p 131 of Naturb of December 8 1904 you give an 
epprax mate calculat on of the mean temperaturea of high 
aoutharn latitudes by Mr Krrba bated upon toe obimv 
ationa of the most recent Antarctic expeditions 
For the new edition of my Lehrbuch der Meteorologle * 
1 have made a similar calculation and have made use of 
the observations in order to calculate afresh the mean 
temperature of the southern hemisphere My prdlminarv 
results are as follows — 


S lautiide 
Ytarly tempeistura 
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Mean temperature of both hemispherea — 

Aumst 

Jsansrr July Ymi ssrtMna 

S hemiiphare 173 103 136 7*0 C 

N » Hu ass 153 >4 5 , 

Whole earth 136 16 4 14 4 38 

heirel and myself formerly determined the mean tempera¬ 
ture of the southern hemisphere to be is” C (from tempera 
tures up to 53* 5 lat) Ihe new observations m high 
southern latitudes have now shown that the southern hei^ 
sphere • considerabty colder than the northern vu by 
about 1*5 C The publicntion of the temperature observ 
ations of the Oiacovery t second year will be very important 
for this question in my caliulatlons I could only make use 
of the observations relating to the first year 
V enna December 30 1904 Juuus Hank 


Reversal of Chargs from Blsctrieal Induction Maebiaea 
I AtT week sdi le working with a small Vosa machine 
I acc dentally observed on stopping the machine giving 
about two turns m the wrong direction and then re etartlng 
the machine in the ong nal direction that the poles had 
reversed 1 repeated the experiment a dozen times and 
invariably the reversal occurr^ The reversal was Observed 
by exa nimng the spark between tbe knobs 
1 mention^ the fact to Prof Gray and we then tried 
the effect with a vacuum discharM tube connected to the 
knobs While the tube was freto the reversal occurred 
but after a little tune the reversal occurred but eeldom 
It was found however that f the diacharge waa made 
to pass by connecting one terminal of the tube to earth the 
other terminal to one pole of the machine while the second 
pole of the mach ne was kept nsulatad then tbe reversal 
nvanably occurred when the procedure mentioned was 
followed 

We nest tr ed the large W nshurst machine in tbe labor¬ 
atory with the sa ne results It was notked however when 
the Induction rods were so arranged that tbe machine 
excited both ways that the reversal did not occur 
As I do not remember to have seen the experiment 
ment oned before 1 think t worth directing attention to as 
It provides a simple way of gett ng the discharge to past in 
whatever direction it is reqi red 

Gborob W Walxm 

Physical Laboratory The University Glasgow 


Fishing at Night 

Thesb are as I have explained In the book referred to 
by S W m Natusb of December 39 1904 (p aoi) many 
reaaons for night fishing by our pilchard and other fishing 
fleets He quotes one however which u quite unsatu 
fqct^ namely the convenience of catching the morning 
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murlcet To • few poru thii might apply hut u a geiwral 
rul« the &«h train for Biltingagate leatee the rout towns 
about six or seven in the e\eniog the fleh rearhing the 
centra] market by van firfat thing in the morning Ihe 
actual reaeona for thii preference for night bihing are 
many In the cate of piliharda taken in drift nett the 

habitt of the fith themselvet fumitfa the explanation In 
the cate of trawlers the reasons are diverse In tome cates 
the water is to ihallow that the nett would be teen and 
avoided by the fUh in daylight and this in fart is still more 
the cate with the drift nett FItewhere they Irawl at night 
because they want soles just u many Plymouth boats 
triwl by day because their best market is for the rougher 
kinds of fith Ihere is no night trawling in Cornwall bv 
reason of the local regulatiou which clear the sea bv 
mght of other fishing ir^ft in order that the drifters may 
work without interruption or risk 1 G Aflalo 

14 Westover Villas Bournemouth Hants 


The Coat of Chatnleal Syntheala 
In your review of Prof Mddola s ' Synthesis of Vital 
Products your reviewer argues that though certam pro 
ducts vis alixann and indigo can be synthesised to 
ihciply that natural products cannot compete with them in 
the mark&t yet this is of little interest from the bio 
ihe meal pomt Of view 

May 1 ^int out that this argument is even strong than 
It seams for the cheaftuu is quite occidental and due to 
the fact that the world requires coal gas and iron 

If the syntheses above were dependent on anthrateoe and 
naphthalene obtained from umI treated strictly sd Hoe this 
sheipness would disappear R J Fniswau. 

4j 45 Great Tower Street London E C January s 


Baatard ’ Logwood 

iHF Jamaica BulUUn of the Department of Agriculture 
for November 1904 prints a very interesting article on this 
subject by B C Oruenberg and William Cies contributed 
orimnally to the BuUeim of the Torrey Botanical Club 
During the oast few years the growers of logwood in 
Jamaica have been greatly disturbed by an apparent in 
crease on their properties of an unmerchantable variety of 
the plant known as bastard logwood the axportatioii 
of this wood along with real logwood has served to condemn 
all the logwoid from the districts which have dipped it 
Bastard logwood differs from the genuine varietiee 
from the dyer s standpoint in yielding little or no hierna 
tox> lin but instead a yellowish green pigment which is of 
no value and which when mixed with the commercial 
extract reduces the characteriftic tinctorial properties 
( hips of the b-istird logwood present 1 yellow 
pink white or even chocolate coloured surface instead of 
the dark red or deep purple bronse tinted colour of the beet 
ll gwood There appears great uncertainty even when the 
tretfe are cut down as to whether a tree 11 really a 
bustard tree or not What is known os a bastard 
tree s frequently dark enough when first cut to lead one to 
bellive that it le a good redwood tree but instead of 
darken ng with age it remains ihe same colour or becomes 
lighter rather than darker Bastard wood is not the 
lesult of disease or of any lack of vigour the trees pro 
due ng It are perfectly healthy and normal 

It IS not the result of soil or climatic conditions since 
bastard and normal trees are found growing side by side 
inder absolutely identical conditions 
It IS not the reeult of immaturity aged trees may produce 
bastard waa4 

Ihese jMt point to heredity as the probable cause of 
the troi|M that is certain trees prMuce bastard 
wood DMlute they grow from seed of a bastard tree 
m other words bastard logwood la a variety of 
Haemat^yhn Campechtanum that normally produces little 
or no Itomatoxylin Ihe chemical differenrea existing 
among all these logwoods are quantitatively very slight 
NO 1836, VOL 71] 


end there are no stnkti^ atructural dtffereocea funoog oil 
the varietiee of logwood 

There can be no doubt that bastard logsrped is a 
distinct variety or subspecies of Hoomatoxylm Cempooht 
sMum notwithstanding ths slight mort^ologlcal diSsCence 
that distinguishes it from the red ' logsvood and Uilfie 
logwood 

1 he Jamaica Bulletin has done good service to the colotiy 
in bringing the fact prominently before the planters that 
the admixture of useleas wood which has been the source 
of unne esiarv loss to them moy be avoided 

S N C 


inielliganca of A imale 

liut instante of intelligence in a cat recorded by Mr 
I T S Patterson un p soi is not unusual I have known 
I several rata all of them males that were aviustomed to 
I rattle the h ndle or some port of the lock in order to get 
a door openid F J AlUh 

I Cambridge 


A CUNTRIBUIION lO ASSYRIAN 

HISTORY ■ 

1N a hindy little volume to which wc have much 
pleasure in directing the attention of our readers 
Mr L W King 01 the British Museum has pub 
lished the (.uniilorm text and a translation qf a very 
important histontal \sh>rian document sidaph has 
been recently exhibited in the Assyrian and {[p^lonian 
room in the British Museum 1 his document is a slab 
of limestone about 15^ inches long and iiA inches 
wide which is mscriM with sixty-seven lines of 
cuneiform text thirty seven lines being on the obverse 
and thirty on the reverse 1 he writing is m bold well 
formed chaiacttrs but it seems to have been cut some¬ 
what hurriedly fur the mason was obhged to make 
nine erasures and in two passages he has left out a 
sign apparently without having detected the omission 
We need not discuss the palmographical importance 
of the text w hich is of considerable interest and it is 
only necessary to state that it exhibits the style of 
Assyrian charirters employed in monumental inscnp- 
tiuns m the enriv part ol the thirteenth century befenre 
Christ 

Fhc cont( nts of the text which is actually the oflicial 
summary of the principal events in the reign ol Tukulb- 
Ninib 1 Ktn^ of Assyria about a c 1375 fall really 
into four divisions, which respectively record the king s 
name and titles his military expeditions the found¬ 
ation of the city Kar Tukulti Ninib and an appeal to 
future rulers stone tablet or slab which supplies 

this information was either placed in a niche in the 
wall or laid m a box of stone or clay and then built 
up in the foundation of the city Kar Tukulti-Ninib In 
passing Mr King discusses briefly but clearly the 
auestion of foundation deposits both in Egypt and 
Anyna and shows how the ideas ooncemmg them 
in the two countries agree m some respects and diCfet 
in others 

Turning now to the campaigns of Tiikulti-Niaib I 
we find ttust m the first he conquered the Kuti and the 
inhabitants of four other districts, in the secwid he 
became master of the land of Shuban and ten other 
provinces, in the third he vanquished forty kinn of 
the land of Na’irt, and in the fourth he defeated 
Bibeashu King of Babylon and conmletely subiugated 
the regions of Sumer and Accad last campaign 
was undoubtedly the most important of all. for with 
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Im /all of Babvkm TukuIti<Ntnib became master of 
m Meat^iotamla. The resistance offered by the 
Pabylonians was stubborn in the extreme, and the 
Assyrian kins' slew large numbers of them and de* 
Strewed thdr city wall. Tukulti*Ninib looted the city 
and plundered the treasuries of E-sagil, the great 
temple of Marduk, and he carried off to Assyria not 
only Bibeashu himself, but the statue of his god 
bfairduk. No victory could have been more complete, 
and even at this distance of time it is impossible not 
to feel some sympathy with the vanquished Babylonian 
king when we read that he, a prisoner and bound in 
chams, was led, with his god Marduk, into the 
presence of Ashur, the great god of Assyria, as 
witnesses of the conrfprehensivc manner in which 
Tukulti-Ninib had perfmmed Ashur’s commands. 

The account of the conquest of Bibeashu 
and of the capture of Babylon by Tukulti- 
Ninib is especially important from a chrono¬ 
logical ptdnt of view, tor it establishes beyond 
a doubt the fact that these two kings were 
contemporaneous. For some time past it 
has bwn known from the “ Babylonian 
Chronicle ” that Tukulti-Ninib conquered 
Babylonia, but the name of the Babylonian 
king, although it occurs on this document, 
was not recognised. Both Mr. Pinches, who 
published a translation of this “ Chronicle,” 
and Dr. Winckler, who published a copy of 
the text, misread the passage in which the 
name occurs. The identification of Bibrashu 
and the correct reading of his name we owe 
to Mr. King, who has succeeded in establish¬ 
ing a new and very important synchronism 
in Assyrian and Babylonian history. Thus 
the system of chronology which made 
Bibeashu to live sixty or seventy years after 
Tukulti-Ninib I. is proved to be incorrect. 

In connection with the conquest of Babylon 
by Tukulti-Ninib I., mention must here be 
made of the copy of an inscription which is 
foimd on a small clay tablet (K. 2673), now 
in the British Museum. This copy was made 
from a lapis-lazuli seal, on which the ori^nal 
inscription was engraved by a scribe of 
Sennacherib, who caused some lines to be 
added to commemorate his conquest of 
Babylon and the recovery of the seal by him¬ 
self. The lapis-lazuli seal, as Mr. King tells 
us, was not made for Tukulti-Ninib 1 ., as 
was once generally thought, but for 
Shagarakti-Shuriash, a Kassitc king. When 
Tulmltl-Ninib captur^ Ballon he found the 
seal there, and carried it off to Nineveh, and 
he had his own inscription engraved upon it 
without erasing that of Shagarakti-Shuriash. 

The seat wax subsequently, in circumstances 
unknown to us, carried back to Babylon, 
where Sennacherib found it about 600 years 
later, and be, of course, restored it to -■» ■ 
Nineveh, and, having added his own in¬ 
scription to it, had a copy of the in- 
l^lptlon of the Kassite«Wng, that of the King of 
of^’dtband of his own made on a tablet. The first 
To tranmtV^ltip copy of Tukultl-Ninib’s Inscription on 
the tablet was Mr. Geom Smith, but that of 
Shagarakti-Shuriash baffled him, and he failed to reaa 
the characters of which it was composed. Profs. 
Homme], Bezold, and Schrader were likewise unable 
to translate it, and Mr. King has been the first to prove 
that, in addition to the woids added to the seal by the 
order of Sennacherib, the copy conttrfns two distinct 
inscriptions, namely, one of Snagarakti-Shuriash and ‘ 
one of Tukulti-Ninib I. The copy Sennacherib's, 
NO 1836, VOL. 71I 


inscription is very important, for it enables us to assign 
the date of Tukulti-Ninib’s reign provisionally to abMt 
B.C. 1375; its length cannot at present be stated with 
exactness. 

In addition to the interesting text of Tukulti-Ninib, 
of which a general summary has been given above, 
Mr King adds the inscriptions of Shalmaneser I. from 
the fragments of inscribed bowls now in the British 
Museum, a pass.sge from the synchronous history, 
the inscriptions from the lapis-Iazull seal of Shagarakti- 
Shuriash, and Sennacherib's accounts of his capture 
of Babylon both in 70J b.c. and 689 a.c.; in fact, every 
bit of evidence which relates to the period of which 
his book treats, and is found in the cuneiform inscrip¬ 
tions, IS appended for the assistance of the reader, with 
full transliterations and translations. That Mr. King 



has published not only a new, but important historical 
inscription is clear, and all who are in any way familiar 
with the subject will find his sober and concise observ¬ 
ations on its contents helpful and stimulating. Messrs. 
Harrisoq'S large cuneiform type has been used for 
printing the text, and pajier and binding leave nothing 
tp b« desired. We note that the volume is the first of 
a series of “ Studies in Eastern History ” which 
Luzac and Co. are about to publish, and we feel that 
if the succeeding volumes are as valuable as the 
** Retords of the Reign of Tukulti-Ninib I.” the success 
of tlVi undertaking is assured. 
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_ ^_^ _ Earthquokat which 

■ubmanne ongtn are moat frequent in aumitter whe n 
the level of die Pacific Ocean bordenng Juan k 
higher thu ui winter Thoae originating on me hmd 
are moat frequent in winter at which aeaami barm 
metric preesure is at a maximum Out of forty aeven 
destructive earthquakes achich 
originated heneadi the Paafte 
twenty three were accompuied hy 
tsunami or sea waves which prob^ 
ably means that on these occaatona 
marked and sudden chuges had 
tnken place in the configuration of 
the sea bed 

Among the instruments which 
are descnbed we notice a h«i 
zontal pendulum the bob of which 
% controlled by a small inverted 
pendulum Although the vertical 
and horizontal dimensions of this 
apparitus are each only i metre 
Prof Omon tells us that a period 
of one minute can be obtamed 
w thout difficult Macroseiamic 
mot on IS descnbed and after dus 
reference is made to microaelsms 
or I ulsations These two classm 
of novement Prof Omon finds 
olternate m the r frequency so 
that when the small movements 
ire at 1 m n mum the larger ones 
nay be expected This observ 
at on we learn has enabled him 
on several occas ons to predict 
within ten or twelve hours the 
occurrence of an earthquake 
Ihe geolo^ ral nvest git ons which have been mads 
chiefly refer to the survey of volcanoes which is a 
work outs de thit done by the Geolog cal Survey 
The invest git ons of relat onships that may exist 
between eirthquakes ind v r ous phys cal phenomena 


SRISUOLOGY IN JAPAN 

U NDER the tide of Recent Seismological Investi 
gatfons in Japan Baron Dainwu Rikuchi 
former Mmister of Education has issued for private 
circulation only an address prepared for the ute ex 



riii.i-lloWafsVMmr«CcitMs«. Stewha ibi aMM si snnu of m 
fly Iks Xsrtbsosks Isvm issOaa OMuOttss Tte chlsT pgam lo b 
Wmbs tbs ns of Iras uissi ssdtbssvqidsnotaf aiinflsisKlelhsn 

__ When we look at this iddress 

_ j quarto volume of 136 pages filled with 

Illustrations we feel that its author should have dofled 
his modes^ and called it seismology as developed in 
J 4 pan To describe the svork more ckwely we shall 
dot be far from the marie if we 
aay it w an epitomised translation 
cTa nitmher of pubheabons whidi 
tp Europeans have hitherto been 
oryptogramic It gives us Rot only 
a riiuM of sateen numbers of the 
pabliGAtiona of the Tokyo Earth 
quake Invesbgabon Committee- 
smiled for short the E 1 C — 
which have been puUished m a 
European language and with 
which we are more or less fomihar 
but there u added an abstract of 
fbrtv seven numbers or volumes 
published in Chinese idiographs 
Many oeismologists have looked at 
them and wondered what they 
meant The contents of these 
eaty three publications have been 
epitomised mixed and aystem 
absed 

After an introducbon to the 
* recent invesdgabons which 
tell us that the first earthquake re 
corded in Japan was in a o 416 
end reference to vanous mvesb 

f ations made by Europeans in 
span we are introducM to the 
system under which mvestigabons and their results 
have been classified and discussed 

Under the headmg Stadsbcal we find data 
relabng to the distribubon of earthquakes in space 
and bme their relat on to meteorological condibois 
^ NO 1836, VOL 70 





which affect or are affected by stram in the earthk 
crust are particularly mteresting At present ooiv 
bnuous magnetic observatrans are being made in Japsin 
at five stabons from which amongst other things it 
has been observed that on several oocasiont magiiebo 
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have been disturbed before or at the time of 
large earthquakes. Speaking generally about these 
faivastigations, Baron Kikutml considers that they 
promise to throw light upon the state of underground 
Mress, and as one « the chief objects of Ae E. I. C is 
to devise means to predict eartiiquakes which may be 
taken as announcements that stress has been relieved, 
it will be recognised that the inquiries relating to local 
magnetic disturbance are of a promising nature 
Other phenomena which receive attention are vari¬ 
ations in latitude, the determination of gravity, under¬ 
ground temperatures, tetches, changes in the level of 
water in wells, and the elastic constants of rocks 
The last section of this interesting volume is .in 
account of investigations which have been made with 
the dbject of reducing the disastrous effects of earth¬ 
quakes to a minimum. To the prac¬ 
tical person this is no doubt the most 
important branch of all seismolqgical 
resrarch. Already it has accomplished 
much, and after a severe shaking wo 
have learned that in Japan new ty^s of 
structures are to be seen standing 
amongst the rums of older tvpes 
We welcome Baron Klkuchi’s 
volume, and trust that although Us 
circulation is pnvate it may also be 
wide 


maps, very numerous and complete, illustrate both the 
triml areas and the range of the various social 
systems. 

In this matter of organisation Dr. tlowitt traces the 
gradations in a way conclusive enough to point to the 
probable course of evolution. In particular he reduces 
the problem of exogamy to the bisection of the com¬ 
munity into two exogamous intermarrying moieties— 
the typical Australian system—which bisection is 
based, as he implies, on the prohibition of marriage 
between brothers and sisters It is to be regretted that 
he does not fully discuss this ground of exogamy He 
quotes Dr Frazer and the present writer as having 
independently reached the same conclusion, and it 
seems that we are at last approaching unanimitv as 
to this primal law of human social relations He 


THE FOUNDER OF AUSTRALIAN 
ANTHROPOLOGY.' 
r\R. A. W. HOWiTT is our highest 
authority on the native tribes of 
Australia. Ever since the publication 
of “ Kamllaroi and Kumai,” in 1880, 
he has been adding to our knowledge 
of the moat instructive and interesting 
abori^nal population in the world. 
The present work, therefore, which 
summarises the data collected by him 
during forty years of personal inter¬ 
course with the “ blackfellows,” is of 
the greatest importance. Most of the 
mata 4 al here inooiporated was written 
up before >889; a few modifications of 
theory and many new facts have been 
introauced, and some corrections made, 
but the broad deductions remain un- 


The main body of the woik is pre- 
ceded a useful summary and 
oriticlsm of the prtntipal views that have 
been put forward as to the origin and 
«t}U)ol<>gictit aflinitiaa of the Tas- 
inanian*Australian stock; Dr. Howitt 
^ects both the Dravldian and the 
AUdayan hypotheses. The tribes here 
dealt with came into contact with the white man at 
a date too early, perhaps, to allow them much chance 
of survival; many of them are now practicallyextinct, 
and most of them are at teist deorq^mised. The area 
they occupied is about one-quarter of the continent, 
extending on the north to near the tdaric of Capricorn, 
and on the south bordered by the Southern and Pacific 
Ocedns, connected by Bass Strait. This area has a 



agrees with Spencer and Gillen that the primary 
functions of totemism were in existence before 
exogamy became established, and that the relation 
between totemism and exogamy is secondary only. 
Op the other hand he sees no reason to modify his 
original view that the bisection was a reformatory 
measure, instituted after a long reign of the “ Un¬ 
divided Commune ” It is doubtless Impossible to 


wide range of cUmate and temperature, and the tribes ' deny some purposivencss to the innovation, if innova- 
themselves present almost every variety of social tion it was; Mr. Lang is here inclined to agree. But 
ot^ganloation, from that of the Dieri and central di»- | to engineer such bisection in a large undivided com- 


tri^ throuj^ the ordinary Australian types to the 
unique system of the Kurnai in Gippsland. Excellent 

1 "Tta Umiv* Tntat ot Seuih-Kut A 
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mune seems beyond the powers even of primitive man. 
^ ahortcr way may be easily suggested ■— the moietiea 
poetically correspond to two groups of intermarrying 
relatives; we may suppose, then, to begin with, two 
small families or fire arcles, A and B, making inters 







MATURE 


926 


marriagfl and continuing to do oo in mccesaive gener 
abons Now here we have in A and B not only the 
two moiebe* of the future tribe but the tnbe itself in 
the making The bisection grew out of a quasi 
purposive emgamous instinct against marriage within 
the fire circle 

There seems to be nothing iwainst Anstotle a view 
that the tnbe grew out of the fimily except the 
cunous but fashionable prejudice in favour of in 
organisation for prim tive man of the baboon type 
Mr Atkinson in a remirkable paper has dealt the 
latest ind one of the shrewdest blows at this prejud ce 
and doubtless anthropologuts may in time revert to 
Darwin s suggestion that the earliest form of the 
human fim ly resembled rather that of the unsoc il 
anthropoids such as the gorilla It is noteworthy that 
Dr Howitt m difies considerably the eirl er concqi- 
bon of the Undivided Commune and regards it as 
having been ng nally something like what occurs 
when the mod fled Communes of the 1 ake Eyre tribes 
reunite The battleground of the two schools is of 



r a (-Tbaarr/orOMdHwid rramHewIti Th*Nu «sTnbwat 
Soa h Khs Aiutmlia 

course the so-cillcd group marriage of the tnbes last 
named In this conneebon the author docs good 
service by putting together a full and revised account 
of the D eri marriage system with its Ttppa moffca 
or mdiv dual marnage and its Ptrrauru or group 
union We are thus enabled with some certain^ ot 
data to compare the notonous Urabunna and Arunta 
systems But when Dr Howitt says the germ of 
ind v dual mamage nuiy be seen in the Dien pracbee 
for as I shall show later on a woman becomes a 
Tfppa matku wife before she becomes a Ptrrauru or 
group wife 179) the logic strikes one as cunous 
The inferenrr should surely be that the group-marriage 
has been evolved from the individual system and not 
the other way about 

The author sbll regards the pracbcc as amongst 
the Wiimbaio of exchanging wives on the approach 
of a pesblence as a survival of group mamage and 
the right of access as a survival of the fus pnmae 
noetts and an exp ation for individual mamage 
One had thought that these two last categones had 
been relegated to the limbo of outworn fict ons anthro- 
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potogical Noticeable details are that the 
leaknw is very strong in the Dten tribe that as m 
Kev O Siebert puts it * the pracbee of Pkrauru if> 
wordiv of praise for its stren^h and earnestness in 
regard to morality and in the ceremoniai with whudi 
it Is reflated since no practice could he less in accord 
with the hetainsm which Lord Avebu^ has imagined 
for the Australian aborigines (p t 8 ^ 

It IS disappoinbng to find that no mention is made 
of Cunow s theory of the four and eight subclasCes , 
it would have been instructive to see what light on 
unrivalled personal knowledge of the system and an 
acquiintance doubtless extensive with the dialects 
might have thrown on the view that these classes are 
age-divumns and have primarily nothing to do with 
mamaM restrict ons The Kumai with their totems 
which do not aifert mam ige and their local not class- 
divisions present a fascinating problem and no one 
knows more ibout the Kumai than does Dr Howitt 
Iheir mamage 1 ) elopement and the systematic use 
therein of pr estly jssist nee are remarkable customs 
It was the bus ness of the Bunjtl yenjtn to aid the 
elopement of young couples hor instance when a 
young man wanted a wife and had fixed his mind 
Ml some girl whom he could n t obtain from her 
parents he must 0 ther go withoi t her persuade her 
to run off with him or call in the aid of the Bunjtl 
renjtn In the latter case his services were retained 
W presents of weapons skin ruj^s or other articles 
The Bunjtl ymjm then sang a magic song until he 
thought his mag c strong enou^ to secure the 
covering up of the parents in a state of coma 
The luthor in a very inttresbng css y appl es the 
facts of m Item it des ent to the Teutoni Salic 
Laws Among the more important f atures of the 
book Is the masterly and final settlement of the vexed 
queshons of the mbve headmen and the belief in 
supreme beings like Daratmlun fhe connection 
between the two questions is tl at the headman in the 
sky IS the an logue f the headman of the tnbe on 
the earth Among the Kum 1—to note another 
difference bet veen many of ti e south eastern tribes 
and those studied by S^ncer and Gilicn the know 
ledge of Mungan ngaua s confiied to the initiated 
men who impart it in all sinccnty (o their novices 
the Arunta as Spencer and Gillen inform us take this 
opportunity of exj laming their de ty away as a being 
only believed in by women ind children Among 
further details of ntcrest are the Kumai custom of 
the Dead Hand the performance of the Indian Rope 
Tncfc by Kurna medicine men the magical influence 
which exists b tween opposite sexes and the belief 
that the initiated elders infuse their own magical 
power into boys at confirmation 
The book 18 a fitting crown to Dr Howitt s labours 
and IS in effect the moat considerable md important 
of all studies of the Australian race 

A Frnpsi Crawtuy 


CHANGFS UPON THF MOON S SURFACE 

U NTIL within the last few yetrs there has been 
a very general c^inion that the moon was a cold 
dead wrorld or as it has been sometimes expressed 
a burned out cinder upon which nothing ever 
happened This view was apparently due to the fact 
that the men who wrote the text bo(Au on astronomy 
were not the men who studied the moon Among the 
selenographers themselves those astronomers who 
made a special study of the moon there is not one 
so far as the writer is aware who has not expressed 
his belief that changes of some sort volcanic or odm> 
wise occasionally occur upon our satelhte Referenoa 



iiapkkjf 5» 1905] 






8 ^ 


ttiMe to •uch u Madlar Sdimidt W«bb 


._i tho r^lt of hi* lunar obaervation* in Peru 
Jainaica, and Cakforma the writer ha* oonte to the 
«6ndua]oti that phy*tcal changea do occur upon the 
itUMMi and that they may be cla*sified under three 
heads those due to volcanic action those due to the 
formatum and melting of hoar frost and those due to 
'Vegetabon 

in the first class the tlasSicil example is that of 
Linnt which according to the measurements of 
Lohrmann Madler and Schmidt prior to 1843 had 
a diameter of bebseen four and seven miles Its 
diameter at present is throe quarters of a mile A 
few years ago a new crater was announced by Klein 
in the vicinity of Hvginus The writer is. n it 
sufliaently familisr with this region to speak from 
personal experience having but a few sketches of it 
but he believes that a change there of some sort is 
generally admitted by selenographers 
Perhaps no area of its sue upon the moon has been 
so thoroughly examined as the floor of Plato It has 
been studied at intervals of about eleven years first 
In 1870 by a committee of the Bntish Association next 
‘‘T A S Williams and others In 1881 and again a 
“V years later then by the writer at Artoulpa in 
^1 imd again this past summer in Oakfornn 
y survey about forty craterlets have been 

■“ “10, gftd each time some new ones have been d s 
at the same time a few of those ore 
■ had ceased to be visible TTic 

] survey of 1870 was based 
"* near the centre of the 

.__stations The eastern 

)bOst of thdse was tait aeeti U a crater in 188S A 
ttboe M it was suspected in 1893 but a starch Air it 
tWr peat summer with a ifi-snch telescope working 
Vfiiaf most favourable climatic conditions failed to 
ewfeal any trace of it whatever Even the large white 
arad Opon the floor which formerly marked its post 
jttpn Ibn partially dlsapprared 

A map of the floor of Plato based on a survey made 
in tfi^s IS given in the Harvard Annals (xxx 1 
p p W K } On this map the craterlet numbered 3 corre 
■MoBa to craterlet number aa of the older surveys 
eriittflet was tenth in order of conspicuousness 
W 1870 In f88x it had risen to the seventh place 
lb tS^, although carefully looked for it could not be 
found and it was entered on the map as a missing 
crater A study of this region during the past summer 
revealed the presence of what appeared to be a large 
crescent shapM bank of sand six miles in length by 
from one to two miles in breadth Its height wi* 
computed at not far from 1000 feet It is the only 
object of the sort upon the floor and the svnter has 
so far found no previous record of its existence 
When the sun is setting upon Plato it is by far the 
most conspicuous object within the crater walls and 
was readily revealed by a 6-inch obiective in Cam 
bridge Mass svorklng under very unfavourable atmo 
spheric conditions At sunnse it was also m part seen 
without difficulty under faic conditions It seems in 
credible that so conspicuous an object as this should 
have been overlooked by all the earlier observers had 
It then been visible 

I accordmgly wrote to Mr Williams and he kindly 
sent me a list of forty-two observabons made dunng 
the years 1879 to 18^ dealing with the particular 
portion of die crater floor where this fonnabon was 
situated Five of these observations were made during 
tiiat portion of the lunar day when the object is now 
conspicuous and when it is much more so than any 
Of the cmterlets upon the floor Three of Mr 
WiUuuns’s observations record that'* nothing was 
ktatiits upoh this portion of the floor One observ 
HO 1R36, tOL yrl 


ation records two small white spots one of which he 
thinks may have been the original crater and the 
other It posstblv a neii^hbounng hill Both of them 
as shown by this sketch were evidently very small 
objects as compared to the present formation The 
fifth observation ret rds a bright streak passing 
through the spot in question and extending for about 
thirty miles across the floor Evidently if the present 
sandbank had been m existence at that time Mr 
Williams could not hive failed to have seen it and 
recorded it upon his sketches Between this sand heap 
and the crater wall 1 large craterlet now exists It 
IS in fact the largest upon the floor mcasunng about 
two miles in diameter but owing to its peculiar posi 
tion and also to the fact that it is never bright like 
most of the others it can only be seen at lunar sun 
set and even then is not conspicuous 

Turning now to the second class of physical changes 
visible upon the moon those due to the formation and 
disappcaranie of hoar frost we find numberless ex 
amplcs scattered over the surface but in most cases 
favourable atmospher i londitions and a large glass 
aie necessary to render them clearly visible Before 
dealing with any specific cases however it may be 
well to endeavour to answ r some of the objections 
raised on theoretical grounds to the possibility of the 
eKist^te jM water vapour ujion the moon 

believes that he himself was one of the 
first to point out that if water vapour existed upon the 
Ipnaff surface it must sooner or later be dissipated 
mtd outer tpaoe (Aftrommv and A atrophy net 1893 
xl p 7^1) That such a aiss pation must have bMn 
goiniig on in times past seems to be inevitable but 
before reaching a conclusion as to the present existence 
of water vapouf upon the moon there arc one or two 
important considerations that must be taken into 
icrount 

Vulcanologists are now generallv agreed that the 
vast quantity of water amounting to thousands and 
sometimes to millions of tons given off dunng 
volcanic eruptions is not rain water noc yet water 
that has reached the intenor from the ocean but is 
water that either is being expelled for the first time 
from the earth s intenor or is being expelled by 
heat from the rocky matenals of the earth s crust with 
which it was previously united by the forces of crystal¬ 
lisation If the earth is still discharging such Wge 
quantities of water from its interior there is no reason 
why the moon should not be doing the same tiling 
It IS true the moon is smaller but then also it began 
life later than the earth Thf reason why the earth 
has oceans is that it is large enough and massive 
enough to retain the expelled water in that form The 
moon on the other hand is too small to do so and 
the water therefore appears scattered widely over its 
surface in the form of hoar frost before being dissi 
pated into outer space 

Another objection to the theory of the existence of 
water vapour that has been raised is the statement 
that there is no evidence of erosion upon the moon 
This statement is clearly a mistake but the eroded 
valleys are small and it requires good atmospheric 
conditions to detect them Fairly conspicuous ex¬ 
amples however exist upon the central peaks of 
Theophilus and Eratosthenes Although the valleys 
are small it is hard to understand how the comnara 
tively minute amount 6f hoar frost at present found 
lO- these r^ions could have produced so great an 
effect and we must conclude that formerly there must 
have been a great deal more of it The only strong 
evidence that water in the liquid state ever existed imon 
the surface of the moon lies in the dry nver beds The 
best example of these lies on the eastern slopes « 
Mt Hadley at the base of the Apennines Another 
riverbed partially fragthentary dWcovered thu past 




bummer lies eixty miles due south of Coixm. 
Although difficult objects, the fanner has been seen 
m Cambridge, Mass. A sketdi of it is given in the 
Harvard AnnaU, xnii., plate vii. 

Turning now from theory to fact, one of the clearest 
evidences of hoar frost upon the moon is found in 
connection with the pair of snuUI craters known as 
Messier and Messier A Sometimes one of thebe 
craters is the larger and sometimes the other. Some¬ 
times they are triangular and sometimes ellipbcal in 
shape. When elliptical their major axes arc some¬ 
times parallel and sometimes nearly perpendicular to 
one another. When the sun first nses on them the} 
are of about the same brilliancy as the mare upon 
which they are situated, but three days later they Irath 
suddenly turn white, and remain so until the end of 
the lunation. When first seen the white areas are 
romparativelv large, espedally that surroundmg 
Messier itself, but it gradually diminishes In size under 
the sun’s rays By the eighth day little is left outside 
the crater itself, while at the end of the lunation 
only the bottoms and interior western walls remain 


Thqr reach tbdr minianiin sice tve d^re aftor cMi 
rise, when the smaller is about half a mile in dBaaiater- 
They then begin to Increaae, the northern on* attaiii^ 
Ing a length of five miles shortly before sunset. If 
these mamings arc due to white 9uaits, or Some 
similar rock, it is difficult to account for tMr change 
in size. 

The third class of phvsical changes with alikfa ara 
shall deal the writer believes to be due to the presence 
of vegetation. Changes of this class are more con- 
micuous than those of either pf the other two, and if 
the explanation of vegetaUon is admitted, both the 
other explanations almost necessarily follow. It is 
therefore important to study these changes with die 
greatest care 

Before describing the facts, it may be well first to 
deal with the principal objection that has been made 
to the suggested explanation, namely, the lack of 
water on the moon in the liquid form. The reason 
that we believe liquid water to be lacking is that it 
is known that as we reduce the atmosphimc pressure 
die boiling point of water is gradually lowered, until 
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^lihqnt. The general character of these changes can when we reach a pressure 0/46 millimetres the bdl- 
be followed even with a 4-inch telescope working under ing and freezing points coincide Below this pressure 
only moderate atmospheric conditions Photographs ice changes at once into the gaseous form without 
. ‘hese. showing their vaiying shapes and passing through the liquid state. While, therefore, 

si/es will be found in the Harvard AnnaU (li., p. a8) there can be no free water upon the surface of ffie 
Those to whom the AnnaU ore not accessible wlil find moon, there is yet nothing to prevent it from occurring 
these photopraphs and most of the other illustrations beneath the surface of the ground, retained by the 
referred to in this article in my book “ The Moon ” cnpiilary action of the soil. This action Is bq strong 
T^e white area su^ndfng Linnd also shows that, as has recently been shown by Cameron (Sewne? 
evidence of change in size during the lunation Soon iguj, xviii , p 758), it is capable of extracting water 
after sunriao it measures 4* in diameter, at noon a", from a membrane against a calculated osmotic pressun 
and at sunset 3* 5 The change is evidently analogous of 16 atmospheres 

to that shown bv the polar caps of the earth and Mars. Since on the earth plants can live on moisture which 
lunar noon in this case corresponding to midsummer they have m turn extracted from such a soil, th«« 
for the planets, and sunrise and sunset to spnng and seems to bo no difficulty in understanding how they# 

autumn ^ . . .. couW hve on the moon, in a soil which could thus 

In the crater Eratosthenes there is a brilliant white retain considerable mmsture in spite of the low atmos 
araa on the summit of the central mountain range, spheric pressure Although in a state of nature, even 
Whe n th e sun firat rises on it it measures five miles In desert regions, all plants are occasionally eimo^ 
tn length by two in breadth It soon, however, begins to water in the form of rain or dew, yet under attUhda} 
and two and a half days later all is gone ' conditions we know that even such highly orgatUsed 
ra two little spots, each about a mile in diameter structures as house plants can flourish on waar 
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n itw iumM form miches them only by capillary 
4 lbt 6 iptHMi {fom tho toil 

^Turning now to our obeervations as early as 1837 it 
WM Mated out by bUdler that there were two small 
■liOtir In the crater Alphonsus which always became 
Vtar dark at about the time of full moon wfule earlier 
and later they were much lighter A similar observ 
adon had been made fay him regarding a region just to 
the south of the Mare Cnsium Little else was known 
regarduig the matter until 189a Since that date 
•pots preaoitmg these characteristics have been found 
all over the moon s surface except in the vicinity of 
the poles The most northern s]Mt known is m lati 
tude +55° the most southern in latitude —60** It is 
possible that some of the mana notably Tranquill 
tabs and part of the borders of SereniUbs and 
Vaporum are covered with these spots but in aiy 
case they do not cover more than 5 per cent of the 
moon • visible surface and possibly it is very much 
less 

It should be mentioned here that the western spot 
diown by Madler in Alphonsus is now comparntivclv 


maintained by the south western quadrant of the floor 
throughout the lunation About three days after sun> 
nse a dark spot appears oA the north western $lope9 
of the central mountain range The regions at its 
immediate base darken at about the same time and 
an irregularly mottled dark sector appears is the result 
On the fourth day the centre of the sector lightens 
leiving two canal like forms rndiating from tht central 
peaks Although m a small telescope these canals 
appear straight yet when well seen with a largt glass 
they are found to present considerable u-regularitv of 
structure On the leventh d ly the southern one f ides 
out ind just before sunset the northern one alt > dis 
appears 

A faint X shaped maricing distinguishes the north 
eastern ouadrant of the floor at sunnse Fhe centre 
ripidly darkens as the sun rises upon it ind soon 
beromes intensely black Three branches of the X 
successively fade away leaving only the south eastern 
one which on the seventh day necomes very pro¬ 
nounced A new branch or canal forms by gradual 
darkening on the east while the canal on the north 
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inconspicuous but that north and south of it he two 
others which with Madler s eastern spot form a very 
striking isosceles triangle at full moon 
We will now direct our attenbon to the crater 
Eratosthenes which has been more carefully studied 
than any other region presenting these phenomena 
and which exhibits the ch inges on a sufHaently I^e 
scale to enable us to make use of photography The 
four photographs here shown were taken in the Island 
of Jamaica m 1901 and ito enl irgements from some 
of the negabves used in printing the Harvard 4 tla« 
of the Moon * Beneath each figure is given the dab 
pn which It was taken the number of terrestrial days 
that had elapsed since the sun roee upon it and the 
eokmgitude of the sun taken from Crommelin s 
hemens The photographs are all on the same scale 
1/3 000000 or about thirty two miles to the inch 
Upon this scale the moon would be 685 inches in 
diameter 

When the sun rises upon this formation the whole 
of the fldor is at first of a light greg bnt whatever 
detail there Is being but falntlv marked This bnt is 
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cast which had d sappeared forms anew by a pro 
^SMve growth downwards from the crater rim 
Tins growth progresses for five days at a nearly uni 
form rate of 350 feet \ er hour or about 4 feet a minute 

The south eastern quadrant while very light at 
first soon surpasses all th others in darkness fhe 
dark area on the outer wall which in the first figure 
IS undoubtedly in part due to shadow must very soon 
be partly due also to something else for it still shows 
upon the third figure which was tikin but 08 day 
before full moon when shadows ire geometncolly 
impossible The last I gure was taken 08 day after 
full moon and the dirker portion of the spot is seen 
to have rapidly increased in si<e and to have nown 
downwards with considerable velocity towards the 
central peaks 

Since this dark area cannot be sh idow our only 
alternative seems to b that we have here a real change 
iij the character md hr ghtness of the lunar surface 
Since sve do not know of any mineral which gradually 
dantens as the sun shines upon it and later fades out 
again our onl> alternative seems to be to call in the 
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aid of veffetation At alt events nobody hat ever cared 
to propose any other explanation of Ae facts so far 
as the wnter is awart 

As the lunation progresses the western portion of 
this dark area slowly fades out while the eastern i» 
absorbed in the githering shadows of the lunsr night 

In vanous parts of the crater but especially in the 
south-eastern and northern portions numerous small 
canals and hkes present themselves These markings 
are practically identical in appearance with those seen 
upon the planet Mirs They are too small to be well 
shown in the photographs and seem to be of much 
more rigular structure than the hrger markings 
which are here niso called cinils It is possible thit 
this difference s due merely to the f ict that the Inrgtr 
markings ire better seen A more detailed iccount of 
the phenomim here described will be found In the 
Harvird Annals (liii) 

WilUAM H Prkprinc 


SIR LOWTHIAN BELL BART IRS 

S IR Lowthian Bell whose death at the age of 
eighty Light has already been announced studied 
physical saence it the University of Edinburgh and 
the Sorbonne it Pans and at the age of twenty four 
entered the Walker ironworks near Newcastle 
There we learn from the obituary notice in the Ttmes 
he remained until 1850 when he became connected 
with the rhemicil works at Washington in North 
Durham He greatly cnlirged the works and laid 
down extensive plant for the manufacture of an oxy 
chloride of lead introduced is a substitute for white 
lead by his father in«law Mr H L Pallinson F R S 
with whom he was associated In the business at 
Washinrton There too was introduced in i860 
almost the first plant in England for the manufacture 
of aluminium by the Dcville sodium process 
Soon after the disiovery of the mam bed of Cleveland 
ironstone near Middlesbrough Sir Lowthian Bell in 
conjunction with his brothers Thomas and John 
started Ironworks in 185a at Port ClarenM on the north 
bank of the Tees The Clarence works was one of the 
earl est and is now one of the largest iron smelting 
works on the Tees About half a century ago the Tecs 
then flooded ground where urtm furnaces now stand 
Sir I owthian Bell and his brothers acquired their own 
ironstone mines collieries and limestone quarries 
while thev were alwivs prompt to adopt any improve 
nunt in process or apparatus that seemed hkelj to be 
advantageous 

f” the dtvilopimnt of the Cleveland iron industry 
the Bell firm played a very important part and what 
h IS b en the cMint of that devek^ment may be judged 
fro n the fact th it where is the district in 1850 produced 
ifss than 3^ oon tons of pig iron at the present time 
Middl sbrouf^h produces about i ne quarter of the total 
r utput c f this Lountry The firm was active in pro¬ 
secuting those tcihmcal studies by which processes 
have been devised enabling Cleveland ores to compete 
is raw material for the production of iron and steel 
with others possessing greater natural advantages 
In regard to steel the great trouble with those ores is 
the high percentage of phosphorus (i 8 to a o per cent ) 
rontamed in the cost iron which they \ leld yet Middles 
brough largely as a result of experiments earned on 
under Sir I owthian Bell % direction at a cost it is 
said of betveen 40000I and 50000I produces steel 
rails in which this percentage is reduced to 007 or 


\\hen the British \ssociatton met at Newcastle u 
1863 Sir Lowthian Bell contributed a paper on th( 
minufacture of iron in connection with tlu 
Northumberland and Durham coalfields In 1870 hi 
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i wrote e paper on the satiiUry conditien Newclttd^t 
and more recently he compiled an elabdnite hecMilt 
of the won trade of the United Kingdom, oompered 
with that of the other chief iron making co un We* 
On the chemistry of iron he was a high authority 
The esUbhshment of a chemical laboratory ui conrt^ 
tion with the Clarence works shows how fully he 
rtalised the importance of the scientific study Of in- 
dustrial processes and his own researches on the 
i hemistry of iron and steel have become classic Many 
of these appeared first in the form of papers read before 
the Iron and Steel Institute and a number of them 
were subsequently tollccted ind published m a volume 
entitled llie Chemical Phenomena of Iron Smelt 
mg Sir Lowthi in was also the author of a book on 
the Principles i f the Manufacture of Iron and 
Steel as well as of many papers contributed to odier 
scientific societies 

He w IS one of the origin il founders in 1869 of the 
Iron and Steel Institute and filled the office of president 
from 1873 to 1871; ind in 1874 became the first recipient 
of the g Id medal instituted bv Sir Henry Btssemer the 
year before Ht \ s i member of the Institution of 
Civil Fngineers id of the Chemical Society and a 
past president of the Institution pf Mechtoi^l 
Pngincers In 1874 he was elected A fel jjgf OFin 
Royal Society In recognition of his setvlidmun|||w 
of the intern itional exhibitions at FhitadetpraBHPHp 
and At Fans in 1878 he was elected aA 
member of the American Phtlo&ophicyi InaatAtimi Add 
an Officer of the Legion of Honour H* wa* «9Cted 
on the council of the Society of Act* In (§76 tfid )a 
1895 awarded the medal of the sodMy 

in recognition of the tetnee* he has rendered to arta 
manufactures and cdintnerce by his metalluiTiieaf ic 
searches and the restilting devcfopmoit of the iron and 
steel industnes ’ The honour of a baronetcy sria con¬ 
ferred on him in 1885 and m iSqa he M^vod the 
degree of LL D from Edinburgh Uttivereity 


NOTES 

A SBunmoN from the spectmens recentijr presented tb the 
British (Natural History) Museum by His Majesty the Ring 
of Portugal has recently been plac^ on puMw exhlbltkMi 
n the north ball 

Thx annual meet ngs of the American AssoctaHon fUr 
the Advancement of bnence and of the Amer can Physical 
Society were held n Ph ladelph a Pa m Convocation 
Week from Decenber *f 1904 to January a 

Thi Internal onal Botanital Congress will meet at 
Vienna in Ji ne next when a d scussion will take place on 
the important quest on of un form ty of nomenclature re¬ 
garded both from a srientiflc po nt of view and in connection 
w th international reports 

Undxx the title Lichtenstein Prie the Montpellier 
Academy of Sc ernes offers a prue for the best essay daaluig 
with any question of zoology not referring to man The 
last day is Nove nber 1 1905 Pnnted memoirs more Aan 
three years old or papers which have gained prevloue pruee, 
are excluded 

The third International Congress of Philosophy snil be 
held at Heidelberg in 1908 Among the English qMaldng 
members of the organising eomraiuion the name has been 
added of Prof Strong of Columbia University A detailed 
account of the congress held thie year at Geneva is given 
m a special number of the S««u« d« UUuthysi^ tt ds 
Morale for Noiveniber 1904, 
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Tifa Poatiiisttar-Geaaral h«i mad« provittonat arrange* 
iwnta with t)w Marconi International Marine Conuminica- 
tlOn Company for the acceptance and prepayment at tele* 
graph offloea In the United Kingdom of telegrams for trans- 
mlsaloii from wireless stations on the coast to ships at sen 
The arrangement came into operation on January i. 

Poop. R. S Woodward, dean of the faculty of pure 
science, Columbia University, has been elected president 
of the Carnegie Institution. Prof C. A. Young, who has 
held the chair of astronomy at Princeton University since 
iSyy, win retire at the close of the present academic year 

Cattain R. F. Scott, leader of the National Antarctic 
Expedition, has been awarded a gold medal by the Royal 
Danish Geographical Society. 

Wb learn through Science that Mr. Andrew Carnegie has 
given io8,oool. for the establishment in Boston of on insti¬ 
tute similar to Cooper Institute, which is to be added to a 
fund of 54,ooai, which has grown from loouf. left one 
hundred years ago by Benjamin Franklin 

Tub twenty-second annual dinner of the old students of 
the Royal School of Mines will be held on Thursd,t\, 
February 9. 'Ihe chair will be taken by Mr. T. A. Rukard 
Applications for tickets should be made to Mr D. A. Louis, 
77 Shirland Gardens, London, W 

A coRRFai-ONDLVT of the Timet sutes that Frddfiic 
Mistral, the rrovenfal poet recently awarded toool as half 
share of the Nobel prize (or literature, intends to decote 
this sum to the development and adequate mstali.ition of 
the ethnographical museum—Le Musde Arletan—founded by 
him some years ago at Arles. For this purpose the 
municipal authorities agree to make over an old palace, 
now used as a college, the restoration and adaptation of 
which will cost lo.oool. An American resident at Avignon, 
Mr. Edward Leon, has offered soool as a subscription, and 
will arrange for five lectures in the United Stales to help on 
the fund thus inaugurated. 

Tub prizes for tho year 1904 have been awarded, ue 
learn from La Nature, by the Paris Society for the 
Encouragement of National Industry. The grand prix of 
the Marquis d’Argenteull has been awarded to MM. Auguste 
and Louis Lumiire for their discoveries in photography 
The “ chemical arts" gold medal has bom awarded to 
M. Hdroult for his works on electrometallurgy, and the 
“ constructions and fine arts ’’ medal to M. Arn^in. Gold 
medals have also been awarded to M Boulanger for his 
micrographic work, to M. Grey ior a rolling-roin, to 
M. Guillet for his work in metallurgy, and ro M. Schwoerer 
for his system of superheated steam. 

An optical convention will be held, under the presidency 
of Dr. R. T. Glazebrook, F.R.S , at a date toward the 
end of May next, at tha Northampton Institute, Clerken* 
well, London, E.C. Ihe object of the convention is to 
bring into cooperation men interested in optical matters 
A subcommittee hoe been appMnted to consider the subjects 
of papers on optical questions which diould be brought 
bsfm the convention, and suggestions os to subjects for 
discussion will be welcomed. It has been decided to 
organise an exhibition, of a scientific character, of instru¬ 
ments manufactured in this country, with n view to show 
tha progress recently mods and to stimulate further efforts. 
In order that interest in the convention may be not con¬ 
fined to London workers in optics, a subcommittee is being ; 
formed to secure the assistance of local representatives, j 
The honorary secretary of the convention it ift. F. J. Selby, | 
Sim lAdfe, Teddington. j 
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Writino on tho subject of “ Greek nt Oxford,” n corre¬ 
spondent of the Ttmrt again expressed the common belief 
! that “ Darwin regretted not having learnt Greek.” A 
I letter from Mr. Francis Darwin in the Times of December 
tg, 1904, shows that the statement is altogether opposed 
to Darwin’s views Darwin says of his education at 
Shrewsbury School —“ Nothing could have been worse for 
I the development uf my mind than Dr. Butler’s school, at 
it was strictly classical, nothing else being taught, except 
a little ancient geaqraphy and history ” (“ Life and 
Letters,” 1., 31). He was, in fact, a victim of that “ pre- 
I mature specialisation ” which is generally referred to in a 
somewhat one-sided spirit, and from which the public school¬ 
boy is nut yet freed. Mr. Darwin adds If the name of 
Charles Dnrwin is to be brought into this controversy it 
must not be used for compulsory tireek, but against it 
In iSfiy he wrote to Farrar, ‘ I nm one of the root and 
branch men, and would leave classics tn be learnt by those 
■lone who have sufiluent zeal and the high taste requisite 
for their appreciation ' (‘ More Letters of Cliarles Dai win,' 

.1 , z4.) ” 

liiR Aero Club of Paris has asked permission from the 
municipal authorities to make experiments in aviation in 
tho Oalerie des Machines nett February Under the head 
of aviation, among other expi.rimunis will be same in 
mechanical aerial ilirection The building is so large that 
the results will be almost the same as would be obtained in 
the open air, with the difference that the distuibing effect 
I of wind need not be feared 

St. Catherine’s Lighthouse, situated on the south roast 
of the Isle of Wight, has just been provided with a new 
light of ij,ooo,ooo (andle-power, as against 3,000,000 
obtained with the old apparatus Seen from the land there 
are three distinct beams of light revolving in view, one 
just on the point of disappearing behind the “ blank ” or 
shield, while the others pass rapidly over the waters of the 
English Channel Ihe new lens is by Messrs Chance 
Brothers, Birmingham; and the whole of the revolving part 
floats in a trough of mercury, instead of being on rollers, 
which has hitherto been usual, about 816 lb. of mercury 
being required to float it Hitherto ihain has been used 
in lighthouses for suspending the weights, but in this case 
a fine steel cable, about i inch in diameter, has been adopted 

Tux annual report of the Russian Geographical Society 
gives the full list of medals awarded by the society at its 
annual sitting. I'he following medals were awarded t— 
the Constantine medal to the veteran geologist Friedrich 
Schmidt, the Count Luihe medal to Sir John Murray, and 
the Semenoff gold medal to Prof. N. I. Kuznetsoff. Five 
small silver medals were awarded, to V. A. Vlusoff, Th N. 
Panaeff, and W. M Nedzwiedski for meteorological work, 
to M M. Slozoff for the part he took in the expedition of 
6rum-Grzlmailo, and to B L. Byakoff for the support he 
gave to the samy expedition. 

Accordino to infornuiion communicated by the Meteor¬ 
ological Observatory of Irkutsk, the earthquake which took 
place in Transbaikalia on September 28 last covered an area 
of about 4500 square miles, representing an imperfect oval 
eiongated from N.W. to S.E., its furthest points being 
Troltzkosavtk in the south-east and Balagansk in the north¬ 
west. The centre of this earthquake, which was un¬ 
doubtedly of tectonic origin, was located in the neighbour¬ 
hood pf tho station Pereyemnaya, rn the south-east shore 
of Lake Baikal. No less than three earthquakes have had 
tbelr origin at this centre duitng th« past three years. 
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In the Zoologitt for Docomber Mr. A. H. Potteraon 
recordt a number of more or feet remarkable epedment of 
fithee captured off Great Yarmouth during the year. 
Several examplee of flat-fleh with the two cidea of the 
aame colour are recorded, a plaice of thia type being further 
remarkable from the fart that the doreal and anal fine 
united beneath the tail. In a aecond article Mr. G. 
Dalgleith directe attention to the recent migration Into 
India of binda native of eaetern Central Aaie—notably the 
mandarin'duck. 

Tm October iiaue of the Proeeedingt of the Philadelphia 
Academy containa two papera devoted to die hiatology and 
early development of Invertebratea. In the firvt Dr. J. A. 
Nelaon diacuaaea that punting creature Dinophilua, referred 
by aome authorltiea to the turbellariana, and by othera to the 
annellda. If the “ trochc^hore " be regarded aa a larval 
form common at leaat to all annelida, the development of 
Dinophilua cannot be oonaidered aa primitive. Rather it 
may be looked upon aa an annelid the larval alage of which 
haa become one towarda which development tenda, and 
which haa conaaquently become apecially modified. In the 
aerond of the two papera Mr. T. H. Montgomery givea the 
reaulta of hla investigationa Into the development and 
atructure of the larva of the paraaitir thread-worm 
Paragordiua. 

Th« December iaaue (vol. vil., No. a) of the Journal of 
the Marine Biological Aaaoclatlon of the United Kingdom 
containa a full iiat of the marine invertebrate fauna of ! 
Plymouth, compiled from the recorda of the aaaodation. i 
An excellent map of the Plymouth dlatrlct accompanlea the j 
Hat, together with notea on the varioua dredging-grounda 
and their choracterlatic lootoglcal producta. Some of theae 
grounda, which formerly yielded rich harveata, have been 
more or leaa completely apolled by being made the receptacle 
for rubbiah and refuae from the neighbouring towne. 
Attention ia directed to the large number of apeciea of 
marine organiama attacking the llmeatone of which the 
Plymouth breakwater la conatructed. To auch an extent, 
indeed, la the etone eaten into by theae creaturea chat con- 
alderable damage le done to the atructure, and conatont 
repaira are rendered neceaaary. 

Wa have received copiea of three papera by Dr. ]. E. 
Duerden dealing with the morphology, development, and 
relatione of corala and aea-anemonre. Their titlea are 
reapectively “The Antiquity of the Zoanthid Aitlnlana" 
(Rep. Michigan Ace., No. 6, pp. 195-6), “ Recent Reaulta 
on the Morphology and Development of Coral-Polypa “ 
(Smithton. Mistell. Contnh., vol. xlvil. pp 93-101), and 
"The Morphology of the Modreporaria," No. 5 (BM. 
Bull., vol. vii,, No. a). The main theaia of the firat two 
papera ia that, aince ordinary hexameroue coral-polype diger 
from ara.4nemonea to a great extent only by the ebaence 
of a akeleton, and the preaence of auch akeleton ia a 
aerondary development, the aecond group muat be older' 
than the flrat. Prom thia baola it ia argued that the 
tropical polype known aa aoanthida, which differ In regard 
to the numl^ of dieir aepta from the hexameroue group, 
bear a aimitar relatlonahip to the Palmoioic tetrameroua 
“ rugoae '* corala, and are conoequently of atill more ancient 
origin. In the author'a own worda, “ The Rugoaa and 
Zoantheaa undoubtedly conatltute a common group of 
tkeleton.^ming and akeletonlaaa polype, Juat aa do the 
modern Madreporarla and ordinary hexameroue Artlniarla,'* 

Tiiaxa papera by Dr R. Broom on the foaail reptiiee of 
South Africa and their reUtionahip to mammola appear in 
vol. xxv„ part 111 ., of the Troiwacfiana of the South African { 

Na 1836, VOL 71] 


Phlloaophleal Society. Hi die moat important of MMaa ibia^ 
aniBior diaebaaea the origin of the ma mm al i aa eprpub Oki 
taraua. After a brief r^ew of the nature of thM tw4 
portlona of the akeleton in other groupe. Dr. BroonpohMa 
out that in dieynodonta and theriodonU the monnaUatf 
approximation ia moat marked. To quote hie own worda) 

“ In theae latter we And more or leaa approximation to the 
mammalian type, but if we take into conaideration the 
extreme mammalian apecialiaation—the preaence of a largo 
tibiale and libulare, with a centrale which ia not in the 
centre but cornea between the tibiale and the firat taraala, 
then we are driven to the loncluaion that the mammalian 
anceetor muat have been a dicynodont, a theriodont, or a 
form belonging to a clovely allied order. From the ex* 
amlnation of the akull we have good reaaon to believe that 
the onoeator won a theriodont, and the evidence of the 
taraua fully confirma that drawn from the vkull and other 
parta of the akeleton ,• and the carpua, while it doea not add 
any very atrong evidence, certainly doea not afford any 
evidenca that la not in harmony with thia conclusion." 

A axMAOXABLi Inatance of what the author thinka may be 
true mlndcry among plants ia described by Dr. R. Marlotb 
in the TrantacUont of the South African Philosophical 
Society, vol. xv p. 97. Years ago. It appears that the 
traveller Burchell picked up on stony ground an inject be 
mistook for a pebble, but which on exalmnatlon prov^ to be 
a plant of the genus Mesembrianthemum. Both in colour 
and in form this plant, previoualy named Af. truneatum, 
presented a remarkable resemblance to the stones among 
which It grew. A aecond apeciea, M. boluei, growing on 
the hills around the Karru, generally produces two leaves 
about the sixe of a duck’s egg, which have a surface like 
weathered stone, and a brownish .grey colour tinged with 
green. In this state it closely resembles the surrounding 
stone, although for a short time its bright yellow flowers 
render it conspicuous enough. M. nobtle ia very similar. 
A fourth species of the same genus, together with 
Anaeampteroe papyracea (in which the leaves are covered 
with white papery stipules), resembles the quartz pebbles 
anoong which it grows. In the author’s opinion, U. bolasi. 
If. nobiie, and perhaps Af. truneatum (which, unlike some 
of the other plants mentioned, do not change thrir 
diaracters under cultivation), may afford instances of true 
mimicry, or " homoplasy.’’ 

Wx have received a report on forestry in the Transvaal 
by Mr. D. E. Hutchins, conservator of forests. Cape Town, 
ne report deals with the immediate necessity for the 
afforestation of those large tracts of land in the colony whkb 
are unsuitable for agriculture. The Importance of forestry 
in the Transvaal cannot be ovrr.estimated, as a perusal eff 
this report will show. After a tour of inspection, Mr. 
Hutchins has been able to indicate In his report the organ¬ 
isation and equipment necessary for the scheme. A list el 
trees suitable for cultivation in the Transvaal is given, 
together with short notes on their oylvicultural character¬ 
istics and uses It may be interesting to mention that the 
common ash, Fraxintu exeeltior, does not thrive In the 
Transvaal. 

Mssaxs. F. Darton and Co., St. John Street, E.C., have 
submitted to us a very bandy and portable little instrument, 
the “ Pleamic " barometer, invented by Mr. A. S. Davie. 

I It consists of a glass tube about seven inches long, bent 
ia the form of a syphon, the longer arm being of strong 
capillary tubing of one-tenth Inch bore, the shorter arm 
bMng of thin quill tubing. The end of the longer tube 
opens Into a small cast Iron cistern, containing merouryi 
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HTCii tha iMtnMMat it out of action the tube Uee horl- 
and the mercutr llee on one eMe of the cittern, 
leaving the opn end of the tube expoeed to the air. When 
the tube it brought into a verticai potitlon the mercury 
dowa over and closet the mouth of the tube, and then 
ftowi down the tube to a greater or lest depth, dependent 
opon the atmospheric pressure at the time. We have made 
a number of romparitont with a mercurial standard baro¬ 
meter, and find that its indications are correct to within 
sdwut o IS inch. The readings, to the nearest tenth of an 
inch, or, by Interpolation, to the hundredth of an inch, 
can be rapidly obtained. At a weather-glass It appears to 
bo very useful, and even leas likely to get out of order 
than an aneroid, but it would not be suitable for accurate 
ecioiHfle observations like, an ordinary mercurial barometer. 
It has the advantage of being leu costly, small in tise, and 
easier of transport than an ordinary barometer. 

W« have received from Messrs. C. F. Adolph and Co. 
of 14 Farringdon Road, E.C., their new price list of 
sdenlum cells and apparatus. This firm has introduced a 
new type of selenium cdl which possesses the advantage 
over the old form of cell that it Is exposed to the light on 
two surfaces with a consequent increase in the sensibility 
of fully 75 per cent. Complete sets of apparatus for 
demonstrating the sensitlveneu of selenium to light and 
the transmission of sound by means of light are also 
described and Illustrated In the list. 

In No. si of the PhytikaUtcht ZtiUehHfi Mr. Josef 
Rosenthal describes a number of improvements which he 
has Introduced in the construction of mercury sur-pumps of 
the Sprengel type. These pumps usually auger from the 
disadvantage that the glass tube in which the mercury falls 
is liable to sudden fracture after the pump has been in action 
during a few weeks. The fracture appears to be due to the 
friction of the mercury on the glass producing an electrical 
charge which, by influencing the moist air without, con¬ 
verts the glass wall of the tube into the insulator of a 
condenser. The possibility of a discharge through the glass 
is eliminated by surrounding the dropping tube with a larger 
gloss tube filled with oil, which acta as pn efficient in¬ 
sulator. It is stated that a tube protected in this way lasted 
five months, although in dally use. 

Tm ArntricoH Journal of Seitnca for November, 1904, 
conUins an Investigation by Mr. Bertram B. Boltwood of 
the radio-activity of natural waters which is of particular 
intereet because of an attempt Aat Is mode to explain Its 
origin. It Is shown that neither hot nor cold water dis- 
acdves any appreciable quantity of radium, os such, from a 
masi of Andy powdered uranium minerals consisting 
principally of uronophane, although a brief contact with 
these minerals Is sufficient to import to water enough of 
the radium emanation to produce a very marked radio¬ 
activity. Water can alao acquire a measurable quantity of 
the radium emanation by simple contact with gaseous 
mixtures which contain It. It is conoidered £at an 
extremely minute trace of titanium minerals In the rocks 
and soils through which a water perooletes would be 
sufficient to impart to it a meaeurable radifractlvlty. But 
waters such as those of Bath and Baden Baden, which con¬ 
tain true dissolved radium, nniat owe the presence of the 
tatter to a epeclal decomposition taking place under Ae 
Muence of high temperature and great pressure. 

Mmas, LoNOMaNS a»d Co. have in the press a trans¬ 
lation, by Mr. J. Garcin, of M. Blondlot’s papers on o-reys 
eoaumiaicated to tbs Paris Academy of Sdencee. Tht 
edhime srlU contain additional notee and instructions for 
tbb coaetrucBoA of phoep h or e ecent screen^' 
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Messaa. Macmiixan and Co., Lid., have published on 
edition of " An Elementary Course of Mathematics," by 
Messrs. H. S. Hail and F. H. Stevens, In which parts 1. 
and il. of the authors’ " School Geometry " have besn 
substituted for the parts of Euclid’s elements conuined in 
previous editions. 

Mbssrs. F. ViBwxo AND SoN, Brunswick, have Issued 
the fifth edition of Wiedemann and Ebert’i comprehensive 
work on practical physics—‘‘ Pbysikalisches Praktikum.’’ 
The book contains a good systematic couree of practical 
work in phytice, the experiments being well arranged and 
clearly illustrated. 

Thb Issue of the Anlt^twry for January commences the 
first volume of a new and enlsurged series. The magacine, 
which is devoted to the study of the past, hat been enlarged 
by the addition of eight pages. A new section, called " At 
the Sign of the Owl,” has been introduced, and consists of 
about two bages of notes concerning books of archseological 
interest. A good selection of articles is promised for the 
present year. 

Thbrb has now been published at the Patent Office a 
subject list of arorks on the fine and graphic arts (including 
photography), and art industries, in the library of the 
Patent Office. The list consists of two parts—e general 
alphabet of subject headings, with entries in chronological 
order of the works arranged under these headingi, and a 
key, or summary, to these headings shown In class order. 
The catalogue Includes some 1916 works, representing 5373 
volumes. 


OVR ASTRONOMICAL COLUMN. 

Anothbx Nbw Comxt (1904 #)—^A telegram from the 
Kiel Centrolstelle announces the discovery of a new comet 
by M. Bonrrily at Marseilles on December 39, im. The 
position of the object at ph. 7m. (MarselUea M.T.) was 
R.A.Bith. 13m. 40s., dec.w-10* o', 
and its apparent daily movement was found to be -t-i-fim. 
In R.A, and -54' •" declination. A nucleus was seen. 

A further tale«am states that the comet was observed 
by Dr. Cohn at Kbnigsberg cm December 31 at 6h. sa-am. 
(Kfinigsberg M.T.), wbrn iu potitlon waa at foHowt 
R.A.Bib. 15m, 56-531., dec.>--8* ag' 59'. 

The position of the comet Is near to that of 9 Cetl. 

Comxt 1904 d (Giacobini). —Further observations of 
comet 1904 d are published m No. 3986 of the AMtronomiteht 
Noehriehtan, together with Herr Ebell’s elements and 
epbemerls. A photograph taken at the Konigstuhl Observ¬ 
atory, Heidelbwg, on December igd. lyh. 373m. (Konigs¬ 
tuhl M.T.) showed a short tail and a complex nucleus, 
whilst the position of the object for 1904 o was 
R.A. (an>.)»i6h. 19m. 3*8#., dec. (app.)-i aS* 33' 9*. 

Observatioms of Leonids at Harvard, 1904.—Several 
observera at Harvard kept the eattern part of the iky under 
observation for meteore from ish. to lyh. on the night of 
November 14-15. As a rule, four obWvers kept watch, 
whilst a fifth wrote down their results, and between them 
thmr sew sys meteors, of which 183 wore Leonids. 

The following table shows the horary rate, for a single 
observer, at intervals of twenty minutes:— 

Nov. m-> 5 lUte Not. 14-15 Nov. 14-15 Kate 

h. ■ h 01. lu at 

14 40 40 ... . IS 40 . . .... I6 40 ... 34 

15 o .. 36 .. . 16 o .. 36 . ., ly o ... a8 

15 30 .. 39 .... 16 30 35 

Of the total number 35 were of the first magnitude or 
brighter, but none exceeded magnitude -30. At the 
moment of explosion the heads were generally blue or white, 
but in two cases, at least, the colour woe clearly red or 
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orangv probably inditatinff according to Prof W H 
Piikeriog a different chemical conotHudon 
The radiant appeared to lover a considerable area about 
8* in diameter and seemed to be dpaUe the two principal 
centres being situated at R A ssph 56m dec and 

at R A -gh 40m dec w+*6* 

Although elaborate preparations were made 'or securing 
photogripht only two trails appeared on the resulting 
negatives One due to a Leonid commenced at R A - 
<lh <7 am dec -faS" S7 and ended at R A wgh 8 8m 

dec » 4 - 39 ‘' 53 a more careful measure chowmg that 

the meteor passed through a point having the post 
tion RA "loh 1(7 om drt -+34' 14 (1855) Jhe other 
trail evtendH from RA •4h 4x501 de ■o-t-o* 5a to 
RA -4h 107m dec *-4“ 10 (1855) and was there 
fore not due tr a Leonid (Harvard Collie Observatory 
Circular No 89) 


I lOHT coR\ E OF 8 Cji lu I —Pmpleying the method used 
bv Dr W J S Lockyer in his discussion of the obwrv 
ations of V Aquil-e (ilrottmgen 1897) Dr B Me}erman 
has reduced the obsenations o( At^rphei I 

As a result he obtiined the following as tl^ J[ormulB for | 
determining the epochs of makiiha ~ 


1840 Srpterrber af 358S-I-5 3^6404 I (Bonn] 


\ comparison of the phases determined from this formula 
with observed values g ves small d fferenres which compare 
favourably with those prev ously obtained by other observers 
The new observations are lonsistent with an invariable 
period (Attronain aclir Nachrichten No 3985) 


StatcTUas 01 Ilia Ihibd CyAaoOEN Band —Some 
interealing results conuerning the struiture of the third 
<)anagen band have been obtained by Herr Frans Jung 
biuth at Bonn By emplojmg the third order of a Rowland 
{.rating having 630 lines to the millimetre (• e about t6 000 
to the inih) and a foial length of 6 6 metres (about 
at 6 faet) he obtlined a greater dispersion than has hitherto 
been us^ for this purpose 

His results stated briefly are as follow —(i) the third 
Avanogen bond consists of double linee (3) the niuimum 
intervals between successive lines in the four strongest series 
form «n orithmetirul progression (3) thi view of Ring that 
the Inverted heads ore to be regarded as tails of the 
bands connected with the known needs possesses a high 
degree of probability (4) the connection of groim of 
heads and ta Is it such that the ftrat head ’ and 
the last tail belong to the same senes the second 
head to the penultimate toil and so on (5) the 
hypothesis of Jhtele that the intervals between aunessjve 
lines in a band increose only to a certain point and then 
d ertast until the senes ends in a toil apptari to be eoereet 
<b) the lengths of the suiiessive series form an arithmetical 
progression (Attrophy^ical Journal vol xx No 4) 


Naw RttRACiioN Iaolbr A set of new refraction tables 
whereb) one may find the refraction correction to 001 of a 
second of art are gven in No 3083 of the Aitronami$che 
SachrichtiH by Dr L de Bail of Vienna The tables ate 
adaptable to a range of atmospheric temperatures and 
preamres and < f zen th distances Knowing the temperature 
and preuun it the place of observation one finds the 
Icnnthm of the actual density of the atmosphere from 
table 1 and with this and the known remth dutonce finds 
the refraction correction to the second decimal of t second 
of irc from tible 1 


liut \NNUAiaL DU Bureau dls 1 oncitui fs —Con 
tinulng the scheme inaugurated In last year s Annu lire 
for the alternation of various subjects in the successive 
issues the volume for this year conta ns in addition to the 
astronom nl data tables regarding statistics ge graph} 
Ac to the exiluyion of dati for chemistry and physic 1 
Die attrononncal section contains omeng many other 
^bingk the following useful inform ition A table for 
c al ufikting the alt tude from readings of the barometer a 
conplete table (d the elements of variable stars of known 
leriods tables of steltar parallaxes double stars and proper 
n tions and an nrticle of stellar spectre scop) by M 
iramont whilst the sun dial solar physics the talde of 
ninor planets A are reserved for the issue of 1906 
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Etupu RaouiTs and PMH&Mia —In the D«c«nh«r {«^ 
number of the Bultattn da la SaatM aatranamiftu da JPVmm 
M le Comte de la Baurne Pluvinel mlewf ^ noufth 
obtained during the total solar eclipses of the IM thfarty 
years and in connection with the study of each edipht 
phenomenon he outlines the problems which )et reqiura 
further elucidation Jo those interested in eclipse work 
the artiide will be found to be a useful rdtwmd 

BiauooRAPHir of Contbsporary AaTROKOWiCAi. Worhs 
—We have received from Prof Ernest Lebon of the Lycde 
Charlemagne Par s an extract from a plan of an analytical 
Ubllography of lontemporaneoua writings on histoncwl 
work In astronom) as submitted by him to the International 
Congress of Historical Science held at Rome in April 1903 
Judging from the list of authors named in the plan and 
the specimen extracts given therein the bibliography will 
bo found extrenolv useful by those workers in astronomy 
who have occasion to refer to previous results obtained since 
1846 


PRIZES PROPOSED BY THE PARIS ACADEMY 
Ot SCIENCES If OR 1905 
/~'EOMETS\ —Ihe Prancceur pn/o (1000 francs) for 
discovenes or work useful for the progress of pure or 
applied mathematics the Poncelet prize (3000 francs) for 
work in apjdird mathematics 
Mechanict —A Montyon prize (700 francs) for the in 
ventlon or improvement of instruments useful in the progress 
of agriculture the mechanical arts or sciences the 
Poncriet prue (sooo francs) for a wrork on applied mathe 
matics the Fourneyron prae (looc francs) lor a memoir 
on the theoretical or experimental study of steam turbmec 
Navigation—Fhe extraordinary prize of 6000 francs ae 
a recompense for any work tending to increase the efflciency 
of the FVeneb naval forces the PTumey prize (3500 francs) 
for on improven ent in steam engines or any other invention 
contributing to the progress of steam navigation 
Aatronomy —The Pierre Guzman prize (100 000 francs) 
for the discovery of a means of rnmmunicatlng with anv 
celestial body other than the plinet Mars fading the award 
of the capital sun the interest will be awarded every five 
years for a work imjwrtant to the process of astronomi 
^e Lalande prue (5^ francs) for the cibtervation memoir 
or work most usemi to the pro{,ress of astronomy the 
Volz prize (460 francs) and the G de Pontdcoulant prize 
(700 francs) under similar conditions The Damoibeau 
prize (3000 franca) the question proposed for this prize is 
oa follows —there sre a ckwen comets the orbit of which 
during the period of visibility is shosvn to be of a hyper 
bolic nature Ihe problem set la to find out whether this 
was the case before the arrival of ths comet in the solar 
system giing back to the post history of the comet and 
allowing for (he perturbations of the plaitets 
Geography —^Ihe Gay prue (1500 francs) for an explorer 
in Africa who has determined with great precision the 
geographical coordinates of the pnncTpal points on hia 
journey the Tchihatchef prize (3000 francs) as a recom 
pense or encouragement for naturalieta of any nationality 
who have most distinguished themselves in the exploration 
of the Asiatic continent more especially in the lesser known 
rejnoni the Binouz jirUe (3000 francs) 

Phynca —The Hdbert prize (1000 francs) for a dtacovery 
or treatise on the popular ap^ications of electricity tb» 
Hughes prize (3500 franc^ for a work contributing to the 
progrekk of physics the Gaston Plantd prize (3000 francs) 
for a discovery invention or important svork in ths field 
of electricity the L la Case prize (10 000 francs) awarded 
in one sum for works important in physics 
ChamiUry —The Jecker prize (10 000 francs) for work 
in organic chemistry the Cahours prize (3000 francs) for 
the encouragement of ^ng chemists the Montyon prize 
unhealthy trades (3500 francs and a mention of 1500 francs) 
for a means of rsndenng a trade lest unhealthy or 
dangerous the L la Case prize (10000 francs) for th* 
best work on chemistry dunng the last two y««s»s th* 
Bordin prize (3000 francs) for a memoir on the niicldea 
and the part jHayed by them in metallic altpys 
Umaralogy and Gaalogy —Fbe Delesse prize (1400 
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AiiMTslogy the I onunnm pme (aooo franrt) for tl- 

Mbilcation on paleontology, the Alhumbert prua (100 
francs), for a memoir on the period of the last volLantc 
anmtions in trance 

Botany —The grand prise of the physical sciences ^ooo 
francs), the quesuon proposed is the demonstration of the 
various modes of formation and development of the egg in 
tike Ascomycetes and the Basidiomycetes Ihe Desmasities 
prise (iboo francs) for the best aork published during the 
preMding year on Cryptogams the Montagne prise (15 u 
francs) for work having for its object the anatomy 
physKdogy development or the description of the lower 
Crvptogams the Ihore nfise (200 francs) for work on the 
cellular Cryptogams of Europe 

^Hotoniy and Zoology —The Savigny prlie (1300 francv) 
for the assistance of young travelling soologists not re 
ceiving Oovernment assistance who have especially occupi'd 
themselves with the invertebrates of Lgypt and Svna 

Mtdtetn* and Surgery —A Montyon prize (2500 francs and 
a mention of ifoo ftancs) tor works and discoveries useful 
in the art of healing the Barbier prize (soon francs) fer > 
valuable discovery in surgical medical or pharm'icc.utic il 
science or in botany having relation with tiiedicine the 
Briant prize (100 ocm francs) for the discovery of an abmlule 
specific against Asiatic cholera or to point out in an 
irrefutable manner the causes rf Aiuitic cholera so thit the 
suppressirn of the disease will follow hailing the aw irl if 
the capital sum the annual interest will be given for a 
rigorous demonstration of the existence in the itmosphere 
of matter capable of playing a part in the productiin or 
propagation of epidemic diseases The Godard prize (too 
franca) for the best memoir on the anatomy physiol gy 
and pathology of the genito urinary organs the Baron 
I arrey prize (7^0 franc^, for Ihe brat work dealing with 
the subject of milility medicine suigerv or hygiene the 
Bellion prize (1400 francs) the M 4 ge prize (10 000 francs) 
the Serres prize (7400 francs) for a memoir cn general 
embryology appliM as far as possible to physiology and 
medicine ihe Dusgate prize (2500 francs) for the best 
work on the diagnosis of death and the prevention of 
premature burial 

Physiology —A Montyon prize (750 francs) and the 
Philipeaux prize (qoo francs) for work in experimental 
physiology the Lallemand prize (lAoo francs) forwcikcn 
the neivous system the Pourat prize (1000 francs) fir in 
essav on the origin of muscular givcogen 

SiatisUcs \ Montyon prize (400 francs) for a iniinir 
on Prenih statisliis 

Among the general prizes offired n iqoj are the folltw 
ing —the Binoux prize (zooo francs) fir a work on Ihe 
history of science the Irdmont prize (1100 frcncs) the 
Ijegner prize (3800 francs) the Lannelongue prize (laot 
Iranis) the Wilde prize (4000 francs) the Saintour pri/ 
(jooo francs) the Petit d Ornioy prizes (two cf ic coo 
francs) all for work useful in the promotion of scient li 
knowledge Of these prizes those bearing the names of 
Pierre Guzman 1 alande Tchihatchef La Caze Delesse 
and Deunazi 4 res are especially mentioned os being awarded 
without distinction of nationalitv 


GFOIOGICAL NOTES 

tdltc geological information appears to have been 
'' published on the State of Duronito in western Mexiic 
Ihe observations therefore tecorded efuring a brief journev 
by Dr O C Farrington are of considerable interest (hiild 
Columbian Museum No 8q geological series vol 11 
No s) His route extended from Use city of Durango 
which is situated upon an alluvial plain hemmed in bv low 
and nigged hills to the silver mining town of Villa Coroni 
or Ventanas distant about seventy miles In a direct line 
The ground which forms part of the interior plateau of 
Meuco rises from about 6ckx> fret at Durango to gooo feet 
WhUe lam tracts of the area are semi and and sparsely 
covered svith soil and vegetation in same places tom is 
successfully grown and elsewhere there occur extensive 
(Him forests with oaks Views of the scenery are given 
EruMve rocks prevail and near the CiuM ranch on one 
of uie highest parts of the plateau, there is a tract of 
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wtaihered masses known os La Ciudad de Rocas (* The 
City of Rocks ') Ihe outlines of the rocks are domM and 
rounded and they apprir to be due to the weathering of 
fairly homogeneous rhvciitic matmaN 
Particular attention is directed by the author to tha 
famous Cerro Mercado <r iron Mountain a hill largely 
made up of solid in n on and vituatod less than a mile 
north east of Durango City It rises abruptly from the 
alluvial plain to in average height of about 300 fret with 
single peaks 30 feet to 100 feet higher The length of the 
hill IS about t) miles and its average width about one 
third of a inile Ihe ore appears to bo chiefly lucmatite 
although VIme inagn ite also o curs in physical characters 
It vanes being hard and soft blaik red specular and 
I earthy Hard solid black ore h wcver forms the chief 
mass of the mountain the bl irk colour being in stnlung 
contrast to the yellow and green of the surrounding plain 
Ihe ridge is almost bare of vegetatjon except for straggling 
cacti and Its outline 18 bold and rugged Steep cliffs 10 feet 
to so fret high are not infrequent and in places they exhibit 
1 distinct columnar structure like th it of basalt (tee hig 1) 
Ihe existence of this hill appiars to have been m ide known 
in 1552 A D but the first serious attempt to work the iron 



ore was made in 1828 Successful operations were not 
conducted unhl 1HK8 and only within the last five years 
has a bteidy jiroductinn been m untamed Ihe amount of 
ore exposed ibovt Ihi livcl of the plain is estimated at 
360 million tors I hi a ilhor briefly discusses the origin 
of the iron ore regarding t as probably igneous The 
associated rocks of the I si t are rhvolliis probably of 
later 1 ertiary age but th rc! it on either in time or manner 
of origin between the iss mtrd eruptive rock and the 
iron oxide and the origin of the iron oxide itself seem as 
yet difficull to determine 

A geologit al description of the Baraboo iron bearing 
district of Wisconsin by Dr Samuel Wetdinan has been 
issued by the Wiuonsin Geolomcal and Natural History 
Survey (ttuHettn No 13 economic series No 8) Phe area 
IS form^ mainU by nre t ambrian quartzites which stand 
out m bold north and south ranges so connected both on 
the east and west as to constitute a cordon of bluffs enclosing 
i depressed drift-covered interior Isolated areas of stin 
older rocks rhyolite granite and diorite occur along the 
outvr borderk of the ranges Potsdam sandstone is found 
beneath the drift and on the slopes of the Baraboo 
quartzites while later Paleozoic strata are met with at 
higher levels Special mterrat has recently been aroused by 
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th* dtaeovery of lam dcpout* «f lf«» 4 lrt ttnwth tba dHft 
eovartd vallqr a ducovery ntadt while digdlog or dnllinw 
the farm write in thie otherwiie wril aettled egnculturu 
dutnct The Iftm beanng rocka termed the Freedom 
formation from dM town of North Freedom oomprita 
elate diert dolomite and iron-ore and all gradational 
phaeee between there kinde of rock induding banded farm 
ginoua chert like that in the iron bearing eeriea of Lake 
Superior The author pointe out that tna Baraboo pre 
Cambrian aenaa may be compared with the upper portion of 
the Lower Marquette aeriea the Freedom formation corre 
apooding with the Negaunee iron bearing formation De¬ 
tailed acoounta are given of the varioua rocka and drift 
dmoalte and of the circulation of underground water 
The recent numbera of the Boleltn del Cuttpo d* 
Ingtnutot dt iiinat del Fern iaaued durmg 1904 continue 
to testify to the energy and activity of the Government 
oSlcera charged w th the development of Peru No 8 by 
SeAor Ventura deecribea important depoeita of hwmatite 
in tbe extreme north of the country the ore appearing on 
the surface and being probably derived from the dehydration 
of an old lake Iran deposit Fragments of rocks fram the 
margins of the former lake are found surrounded by the 
iron oxide and the iron Itself seems to have been diaeolved 
out from tbe acid igneous masses In the neighbourhood 
In view of tbe demand for nickel for plating for alloy 
Ing steel and for coinage SeAor Eduardo de Habich was 
sent to report on the niricritferous veins of the province of 
La Mar which present practically a virgin Add Hla 
memoir (No 11) seems encouraging the chief ores being 
ullmann te and nickellne (kupfernickal) occurring mostly 
in veins of quarts wh ch may also contain both gold and 
silver No >a has probably the widest interest for 
geologists in genera] giving as it does the results of a visit 
to central Peru by Dr Gustav Steinmann of Freiburg im 
Breiegau early in 1004 SeAor Elmore is the author of 
Beletm No 13 on the water supply of the RImac valley 
It IS shown that the permeable sutMil in the valley Aoor 
from ChosiGa downwards becomes charged with a good 
potable water by inAltration from the River RImac and this 
Is capable of furnishing a healthy supply wherever it may 
be dewraUe to tap it The markM rise of this underground 
water ui Callao is interestingly attributed to the obstacle 
furnished by the neighbourly island of San Lorenso The 
economic aspect of SeAor Elmores report is sure to be 
widely welcomed in a populous and practically rainless 
district 

1 he fourteenth volume of the Benehtt dtr natur 
fonchtndtn G0tetttehaft s« Ffttburg im Brttteau (1004) 
contains esveral papers of geological interest A Fr^err 
von Blstram s studies on the dolomitic region of the Alps 
of I ugano were commented on when they Arst appeared in 
separate form (Naturb voI Isix p its) Walther Schiller 
and W Paulcke are both concerned with the structure of 
the Engadine the former giving a detailed account of the 
legion south east of Schuls of which the Pix Lischanna 
forms the centre while the latter examines the structure of 
a wider area from I andeck to the baa n of the Po 
Palaontological papers seldom contain so much personal 
revelation at is to be found in Herr Georg Boehm a Arst 
section of his Beitrag* tur Geohgie von NtKUrtandueh 
IndiOH (PaJatontograpnea supplement iv Sti ttgart 1904) 
The splendid series of ammon tee there n descnbed prob 
ably from a Tithon an honxon ware obta ned for the most 
part from the collect on of a pw master of Sula Besi and 
from one of da AlfureMr** the latter name being 
applied to any uncivil ted natives Some specimens were 
even extracted from con ealment in the scanty clothing of 
the boatmen The 4>ostmaster and his allies appear con 
acioutly or unconsrtously to have lost touch w th the true 
locality of their Ands and to have opened up a delusive route 
throu^ the forest in Faliabu whereby Kerr Boehm was 
led to a spot where he found abundant belemnites and 
Nucube but none of the highly prised ammonites The 
Alfuren Sammiung proves to be of unusual interest and 
may perhaps grow in the course of time if judicious sums 
are expended on the uncivilised population The in 
elusion of foss Is smuggled in from other places is now 
however a possibility against which it will be difHcult to 
guard 
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Part {r of Bis sevoiiBt vatuna of th* TX a j' a rt i aa a 
Geological Society of South Africa Qohail A Aq b t it g, igotf 
bears witness to the prevalenca of research m Miie* Ip jA 
brandies of geology Pr Hatch oontributas two pmud, 
one In conjunction with Prof Corstorphine wte hay bosk 
drawn off from the service of Cape Cdony into a more 
adventurous Add Mr J P Johnson shows that two iypaa 
of stone unplements are found m the Taaibosdi Sprult« the 
older and rougher lying beneath 15 feat of ailuviuin and 
the newer type upon the surface Mr F W Voit furniafaat 
a paper of general interest on the geology of German South* 
Waat Africa in which a large seriee of anewnt metamorpliio 
rocka la dealt with these are accompanied by intrunons of 
granite The author urges that some of what might ba 
regarded oa ordinary contact phenomena Ore hare earned 
out on a regional scale and must be referred to the actioo 
of preeaure rather than to the invasion of the granite^ Tbs 
metamorphic rocks are impregnated with important da* 
poaita of copper-ore sometimes localised m quaftx ve!nt» 
and sometimes spread in doud tike masees through the 
adiiats 

In the Arst part of the Jahrhuch dor Mh goologuehon 
Rotchtaiutait for 1904 (September 15) Frans Toula ds 
Bcnbes the results of his journty to the Dobrudscha in 189X, 
and diacuases in particular the forma of Exogyra met with 
Dr Petraacheck in examining the granitic mass near 
Brixm in the Adige valley reviews the nature of Seder 
holm i Myrmekite an intermwth of trldinic fdspar 
and quSrtx and concludes that Tt is a primary product of 
the consolidation of the igneous magma Dr Ampfeiws 
important examination of the terraces along the vdley of 
the Inn (pp 91 160) should be constdsred by all who seek 
to explain the topography of gladated areas The author 
Alias that the terraces of gravel rest on an earlier senes 
of terracas cut in the rock which are at very different levels 
on opposite walle of the valley He summarises his results 
to a senes of Afty six propositions among them being the 
concluMon that the Inn valley on the retreat of the ice 
exhibited a aucceasion of ihallow baointike excavations 
which ware Ailed in later by a contmuouf deposit of 
alluvium These hollows like tbe smaller details of tbe 
ice>erosion were formed independently of the hardness of 
the racks concerned and Dr Ampferer believes that the 
venation in the activity of a glacier os an abrad ng agent 
depends in reality on vanationt in the local pressure and 
velocity With reduced preeaure and greater vriocity the 
same amount of erosion can be performed at with greater 
preeeure and lesa velocity The author opposes tbe view 
that rack-obstacles on the walla of a vallw are nevitably 
worn away by tbe passage of glacier ice ne urges on the 
other hand that such irregulanties may be left standing 
out while others are actually pradueed by the lack M 
uniformity in tbe forces of erosion to which he specially 
directs attention 

The Verkandlungen dor k k gtotoguchen Retchtanstalt 
Noa 9 IS for 1904 continue to te rich in papers on 
Bohemia and Moravia and atndenta of petrology In the 
broad sense as well as of Polaeoaoic and Mesoxoic faunas 
must endeavour to keep pace with the monthly observations 
furnished by Dr Katxer Jaroslav J Jahn Friedrich 
Trauth and others The Dolmat an islands also receive 
attention in Dr Waagen a reports of his recent journeys 


AGRICULTURAL EDUCATION AND 
RESEARCH 

T'HE writings of Henry Babcock King and oBiers have 
made the Universi^ of Wisconsin familiar to Engliib 
agricultural students so that conaiderabla interest attadias 
to ths twentieth annual report of the experiment station 
whid) contains a short history of the College of Agncultuee 
and summarises the results of tamity years research The 
college IS one of the best known in tbe United States and 
Its record is typical of many similar institutions A pro- 
fssKir of agncultura was appointed In 1866 there was the 
usual attempt to teach before the matwiole for a course of 
univerrity grade existed and there wee the usual failure 
Than whwi the indignatioa and forcible action of soiAe 
thirty representative farmers led tbe regents of the urn* 
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to fvatitiB th* jiatd of “ better dinfcted tneaturet,*' 
—t era* a 'UMlige at (loUcjr. The famter'a educational 


dkm wu n't! 
nOttiMUenta a 
•aid reaearcfa ii 


reaearcfa in bia iniareata vaa begun. The aucceaa of 
thb changed policy la teatlfled to by every chapter of the 
fapert, and ia atrfkingly afaown by the material progreu of 
tM Inatitution. When the preaeot director took charge in 
Mo tite buUdinga conaiated of a dwelling house and two 
hams, worth about loool.; the present buildings are worth 
more than 6o,oool. In 1881 the income of the agricultural 
department was representOd by the salary of the professor 
and a grant of about lOooI. for experiments. In 1903 the 
College of Agriculture had an income of lo.oool for 
administrative and teaching purjiosea, and of doool for re¬ 
search; and in addition free instruction in languages, 
mathematics, and pure science was provided for agricultural 
students in other departments of the university. 

But the " better directed measures '* of the regents of 
Wisconsin University have had an influence outside the 
College of Agriculture. At the jubilee of the uni¬ 
versity lost summer. Prof. Chamberlin, of Chicago, de¬ 
livered an address on “ The State University and Rewarch ’’ 
In thin address it was argued that “ the fundamental pro¬ 
motion of education lies In an increase in the intellectual 
possessions of a people, and in the mental activities and 
attitudes that grow out of the getting, the testing, and 
the using of these possessions " (KxptrimtHt Station Record. 
xvi., 3). As an illustration of the effecU of properly directed 
research on a community, the work of the Wisconsin Experi¬ 
ment Station was refernd to in the following words.— 
“ It was my privilege to compare the Agricultural con¬ 
ventions of this State at two periods separated by a decade, 
within which the experiment sUtlon Wame a potent in¬ 
fluence. The dominant intellectual and moral attitude of 
the earlier period was distinctly disputatious and dogmatic. 
... In the second period the dominant attitude was that 
of a scientiflc conference. . . . The whole was character¬ 
ised by a notable apmoach to the methods of approved 
scientinc procedure. The intellectual and moral contrast of 
the two pwiods was one of the most pronounced expressions 
of advance in the higher education in a great mass of people 
in the midst of a practical life which It has ever been my 
privilege to witness." 

The educational value of research may be traced here and 
there in our English shires, where agricultural experts 
have won the confidence of farmers Ity conducting well 
devised experiments in their midst. But our education 
authorities still view research with suspicion, and one finds 
agricultural experiments, for example, labeled " demon¬ 
strations " for no other reason than to satisfy the county 
auditor I One wishes that our education committees, 
entrusted os they are with funds for the encouragement 
of agriculture, would study the “ better directed measures " 
whiA have been so successful in Wisconsin, and not in 
Wisconsin only, but throughout the States. They would 
probably find in the American institutions confirmation of 
a view eximssed by Prof. Chamberlin in the above quoted 

remarks that while it is a good thing to provide 
technical Instruction in agriculture, it is " a much higher 
and truer function to develop the science of agriculture, to 

increase the intellectual activity of every farmer, '- 

the agricultural art on every farm, and by sucn improv 
art to furnish better and safer food to eve« citizen " 

T, H. Midduiton 


SCIENTIFIC REPORTS OF THE LOCAL 
GOVERNMENT BOARD.' 

AS is customary, the report under notice is divided Into 
three portions, ft) an excellent digest by the principal 
medical officer, Mr. Power, of the contents of the volume, 
fs) statistics of vaccination and details on outbreaks of 
disease investigated by the board's inspectors; and fv) the 
rspofts of scientific investigations carried out for the board, 
atHji of the board’s vaccination department. 

It is reassuring to learn that abstsodon from vaccin¬ 
ation seems to be steadily diminishing, the percentage of 
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ipoo, and 17.3 in 1901. The epidemic of smaU-pox whidi 
raged in London In looi-a again directs attention to the 
danger of smoll-pox hospitals in disseminating this din 
ease in their vicinity. Practically all the London coses 
were removed to the hospital ships moored In the Thames 
at Long Reach, opposite to which is the village of Purfleet, 
containing a number of unvaccinated persons, and an 
exceuive incidence of small-pox prevailed there attributable 
to aerial conveyance of infection from the ships. Ttie 
populations of Purfleet garrison and of the training ship 
ComwoU close by were, however, thoroughly vacdnated 
and re-vaccinated, and not a single case of small-pox 
occurred in these communities, another instance of the pro¬ 
tective power of vaccination. The report by Dr. Bulstrode 
on outbreaks of typhoid fever at Winchester and South¬ 
ampton attributable to infected oysters has already been 
noticed in these columns (see Natuxb, vol.'lxviii. p. 3<n). 

An outbreak of throat illness at Lincoln attributable to 
milk was the subject of investigation by Dr. Mair. 
Although bearing considerable resemblance to scarlatina 
the outbreak was conclusively proved not to be one of this 
disease. From a few of the cases a yeast was isolated from 
the throat by Drs. Klein and Gordon which proved patho¬ 
genic to mice, and reproduced on inoculation some of the 
features of the human disease. 

Dr. Bulstrode’s report on the excessive incidence of 
typhoid fever at Bridgend (Glamorgan) supplies an instruc¬ 
tive instance of the superiority of pro^rly conducted 
bacterioscopic examination over chemical analysis for de¬ 
tecting a tlight degree of pollution of water supplies. 
Turning to the scientific investigations carried out for the 
board, it Is difficult In a short space to give adequate notice 
of their contents and Importance 

Dr. Klein records some observations on the bacteriological 
diagnosis of plague, and the manifestations of this disease 
in Uie rat. He regards the natural disease In this animal 
as one of slight virulence and feeble infectivity, and con¬ 
siders that it Ts spread from rat to rat mainly through their 
fighting propensities. Dr. Klein, in continuation of his 
study of agglutinins, also details experiments made to test 
the ability of two or more Mglutinins to coexist in the 
Mood of the same animal. Cultures of B trphotur and 
B. enterttidu (Gartner) injected simultaneously in an animal 
were found to produce agglutinins corresponding to each 
of these microbe. But if the cultures were injected mot 
simultaneously, but In sequence, the agglutinin of the fltst 
microbe was to a large extent replaced by that of the second 
microbe Injected 

Dr. Sidney Martin has continued his investigations of the 
toxic substances elaborated by diarrhoea-producing bacteria, 
dealing in the present instance with those of the Proteiu 
vulgaru. He finds the toxin to be proteid in nature, but 
not albumose, and readily extractable from the bacteria] 
cells by distilled water. An injection of the toxin produced 
diarrhoea with depression of temperature. 

The report by Dr. Mrrvyn Gordon on a bacterial test for 
the estimation of pollution of air is one of great interest 
and importance. First examining the natural bacterial 
flora of the saliva, he found that a streptococcus having 
the power of producing acid in glucose and in laLtoee media, 
acid inti clot in milk, and of changing the colour of an 
anilin dye neutral red, was extremely abundant, no less than 
■o,ooo,ocx>, and in some cases 100,000,000, being contained 
in I c.c. of saliva, and b' using a neutral red broth and 
incubating anaerobically minute traces of saliva may be 
detected. By placing, therefore, dishes of neutral red broth 
at varying distances from a smoker, and subsequently in¬ 
cubating and examining, the distance to which particles of 
saliva may bo carried can be ascertained. It was found 
that particles of saliva were present in the air no less than 
40 feet in front of and la feet behind the speaker during 
loud speaking. Dr. Houston has carried out an exhaustive 
study of the bacterial flora of human dejecta, with special 
reference to the colon bacillus He finds that not less than 
qo per cent of the total number of this organism present 
have the characters of the typical B. colt. 

The same observer details the results of the chemical and 
bacWlologicsd examination of Tunbridge Wells deep well 
Waters, om, in conjunction with Dr. Klein, reports on the 
use of nutrose agar for the identification of the typholA 
baciUus. 
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1 he renuumier o{ the volume u occupied with reportt of 
eclentifiL Ipvecttgatlonf cerried out In the board • vaccine, 
laboratonei by Dr Biazall Mr Freinlin and Dr Green 
and a number of excellent platei illuxtratiiw the vanout 
reiearchec R T HMWLm 


come four hundred uindidalea were being examined 
Cambridge for entrance uholarkhipc The majority of the 
larger coUegea are now combined into two groupa the 
larger of whah iniludea Pembroke Gonville and Came 
Jeaua St John a Chriat a King a and Emmanuel whdat 
the xmoller lompriaea Peterhouae Clare Irinity Hall 
Irinity and Sidney buaaez Queena examined alone and 
a week later than the two large groupa As a reault of 
the exdmination of these thirteen collegea a sum amounting 
to a little more than foool was awarded in atholarahips 
to io8 aucteskful candidates This total does not include 
the sum whiih amounted to some hundreds of pounds 
g ven in exhib tu ns sixarships and <>ubsizarbhips and in 
lertd n extra schrlarahipa offered by some of the colleges 
after the result of the first aelection had been published 
It IS interesting to note the number of scholars and the 
\alue of the scholarships given in the difftrent subjects 
Out of a little more than 6000I awarded to loS candidates 
classics gamed sfigol divided amongst 49 aihoUrs mathe 
matiis with 44 ttholors earned 1944! and the natural 
s lenies divided qj 1 amongst an suicessful competitors 
whilst tandidstes in historj and oriental and modern 
languiges were si lessful in only fve instances and these 
5 divided smrni,st then aaof 

Amono the pnpei s down for reading at a < inference of 
the National Federstion of Head Texchers Associations 
arringed to be held at ( sinbr dge yesterday and toslay is 
one b} Sir Laud) r Brunton E R S on The Proposed 
National leigue fer Physital Education and fmprovement 
Sciente annoumes (hat Mr E D Adams has given 
looool t> Columbia University for the foundation of 1 
research fellowship m physical science Ihe gift is acrom 
panuid by a valuable t Ileition <f s lentihc appnrxtus to 
b^p^lted t> the elettrual physical and psychological 
^H^tories of the university 

^Kg^<«rospectus for 1904 4 of the Colorado School of 
NfkffV MOWS that much importante is attached In the metal 
lurgicnl (oursex to visits arranged fot the students to works 
where typical processes in metallurgy can be seen in oper 
ation under commercial conditions Immediately after 
taking up the study of metallurgy trips extending through 
out the Junior und senior years are begun Ihese 
xcursins intendrdt illuitrate the lectures are taken while 
the part ulir topes ore under discussion snd tend to aid 
f,natU in an appre lation of opproved machinery and 
prsctice By inesns of outlines with which the stu^nt is 

prov ded which he is required to fill out care is taken 
that all the important points in connection with each plant 
visited are stud ed and reported upon 
liiB following recent educational apprintments are 
announ ed Dr Foster P Boswell ass stsnt in psychology 
and Mr Fdwm I ee Norton instructor in phitoso}diy at 
lAisconsin Miss Florence Fitch as<ioiiate professor of 
philosophy in Oberlln College Prof F S Luther who 
occupies the chair of Trinity College Hertford Conn has 
been ele ted president of the college Dr } Stebbins has 
been aj^inted assistant professor of astronomy and Mr 
A H Wilson instructor in mathematics at Illinois Dr 
H H Fvans assistant professor of mathematics at 
Pennsylvania Mr C P Weston assistant profestw of 
mechanics Mr H R Willard inatructor in mathematics 
and Mr R K Morlei tutor m mathematics at Maine Mr 
W D Cairns associate professor of mathematics and Mr 
J R Lurkey assistant in mathematics and physics at 
Oberim Mr & O Grant aaaociate professor of mathe 
mattes at the Michigan College of Mines Dr K Schinidt 
rofessor of mathematics and utronomy at Laka City 




Ida 


MO 1836, VOL 71] 


S0CIB1IES AND ACAPfMISS. 


Royal tociaiy, Ko*emlcr 17, tgtuTkctwy 
twlc Electrolytes ’ Part li 1 ^ Prof Jamaa WMMes 
P R S 

In a previous paper (see Nsniax April 7 1904 Sol ixnu 
p 545) It was shown that It is possiUa to expriM the OM- 
centrations of the ions present in the aqueous sohitimi of 
an amphoteric electrolyte in terms of the concentratwo' af 
the un ionised substance the dissociation constants of the 
substance acting as acid and as base respectively and the 
ionisatun constant of water In the present paper the 
values for the aminobenxoic acids have been retcalculated, 
and a closer concordance obtained between theory and 
experiment than was apparent in the former colcuiadoas 
As a knowledge of the concentration of the un loniaed pro¬ 
portion of an amphoteric electrolyte in solution is of funda¬ 
mental importance in the application of the theory a table 
le given of the values of this mmitude with varyuig coo 
stants and total concentration From this table it appears 
that when the acidic and basic constants approximate in 
value dilution has little effect on the total lonltation of on 
amphoteric electrolyte although the proportions of the two 
poutive ions and consequently the molecular conductivity 
m« vary greatly 

For a series of amphoteric electrolytes with a constant 
pfodoci ijit where is ihe ac flic and it the bstie c n 
stant It may be shown that the s multoneous alteration of 
i/i« i and v in the same ratio has no effect on the total 
ionisation From il s and the preceding result it may be 
deduced that in such a aeries beginning with an infinitely 
smalt value of St the total lonisitlon fells off as fc. 
diminishes and It mreases the f ill being at first rapid 
thereafter be oming slrwer until through a comparatively 
long range it s practi ally constant at the minimum value 
which IS attuolly reached when k,~it At this point the 
substance is absolutely neutral As 1 still further 
diminishes and ht correspondingly increases the lonisa 
tlon begins to increase very slowlv at first and the sub 
stances cons dered become more and more basic in iharacter 
Finally the lomsxtitn increases rapidlv and we deal at 
last with a practically simple base for which k. Is infinitely 
small 

The theory has been applied to cacodylic acid and to 
asparagine with satisfactory accordance with the expert 
mental results 

December 1 1904 — On Chemical Combination and 

loxic Action as exemplified m Hxmolytic Sera ’ By Prof 
Robert SNuIr and t art H ■rownlng 

Thia pAper dials with the mode of action of complements 
—those comparatively labile bodies which are present in the 
serum of normal animals and which are the active sub 
stances in hxmolysis and bacteriolysis Towards rsd cor 
pusdes treated with the suitable immune body (the antf- 
substance developed by the injection of such corpusch* 
an animal of other species) a complement may m n 
aa a texin and already many points of similarity 1 
constitution of toxins and complements have been brought 
forward Ihe haemolytic dose of a particular complement 
vanes greatly in the case of different corpuscles when each 
variety is treated wnth the corresponding immune-body 
and the ijuest on dealt with in this communiratjon is wbat^ 
such variations in dosage are due to variations in thi com¬ 
bining affinities of complements or to variations In their 

toxic action For example the haemolytic does of a- 

pig B complement is ten times greater in -■' * 

corpuscles than it is in the cose of the o _^_, ,_ 

the writers show bv ouaatitative methods that fe the formar 
case the whole of this large dose of compleiimiit snfers 
into combination with the guinea pig a corpuscles (Ihroi 
the medium of the immune-body), there U no front of 0 
bitung affinity of cofetdament but iu toxic aetton la stif 
A similar result wm obtainsd xnth each of tbrw sera In¬ 
vestigated—a relatlva non aensibveiieas of the ootpufclef 
an animal to ita own complament, in one ease there wan 
also a deficiency in the combining power of the com|il«aaaot 
All the results go to emphaaise the importance of dia- 
bnguishing these two factors m the action of a compliment 
which commond with the two chief atom gmiae dw(g*' 
nated by Ehrlich haptophore or combiiring, anA 
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•oWtaL fettowtac to quocto No oaa bu jat 
MWCiiM* la {traducuur Mm onti-oatMUfim or ifninuiio^Mdy 
to UwoeHoff >a «nIiiM<totli iti own oorpuaclM or cdl*— 
* toto •* with tw Old of oompleoient would produM 
deitrocdon of theoe coHf Ihta ia manifeattv o proyiiion 
afoiaat aalf-potaoning, and Ehrlich haa applied to it the 
larai OMlploaiau horror Tho raaulta which we have 
brov^ forward, if thaj were found to hold generally 
WMM CO to ^w that even if aome aubatance ahould appear 
which acted aa an immune-body, there la a proviaion where 
to A* complament of an animal ahould p^uce compara 
tmiy tittle harmful effect ” 

Chainical Society, December 14, 1904 —Prof VI A 
Tllden, F R S , preiident in Ae thair —The followinK 
papera were read —Hydrolyaia of ammonium aalta V H 
Vailoir. It la ahown Aat when aqueoua aolutioni of 
ammonium aalta are heated the evolution of ammonia and 
Ae concomitant acidity of the eolutiona are due not to dis 
aociation, but to hydrolyaia —The visroaity of liquid 
mixturea part 11 A E OwNOtaui Ihe author i> con 
dualona ■" * prevloua paper (Chem Soc Irani 

1904 laxav 817) are confirmed by the preaent aeries of 
viacoaity<oncentration meaeurementa for a number of 
binai7 mixturea containing hydroxy compounda —1 he diazo 
reaction in tho diphenyl aeriei part 11 ethoxy benzidine 
J C teln. The author haa examined the action of brat 
on Ae aolution of the diazonium aolt prepared from ethoxy 
benzidine and haa ahown thit Ae diozonium group 
adjacent to the ethoxy gfroup la normally aubitituted by 
hydroxyl whlixt the other remaini intact — The autphalc 
and the phoaphate df Ae dimercurammonium oeriex P C 
RSy, When dimercurammonium nitrite NHg,NO, is 
treated with an oxyarid the dimen urammonium complex 
remains intact In this way the author has succeeded in 
preparihg Ae sulphate and the phosphate of the aeries 
A meAM for Ae direct production of certain aminon/o 
compounds R and I Kynoit The authors 

have found that most diazotixcd amines when treated in 
aqueoua solutions with a strong solution of sodium dichrom 
ate give cryatallinc prdnpitatea of dixzonium chromates 
These chromates are more or less explosive when dry ind 
it la suggested that tome of them might find technical 
application as high explosives—The combination of 
mercaptana with olefinic ketonic compounds S RuHw- 
maxnn.— Studies in optical superposition port 1 T S 
Wssttwroen and P Taylor Menthy 1 acetate 1 menthyl 
d tartrate and 1-menthyl diacetyl d tartrate have been pre 
pared and Aeir rotations examined between o" and too” 

It IS shown to bi possible by analogy to trace the sepnrite 
effects of Ae different active groups composing menthyl 
tartrate and its diacetyl derivative 

{.inaaan Society Drcrml ei ■$ 1904 —Prof W A II nlmsn, 
P R S president in tho chair —1 ho ecolofj? of woodUnd 
planta in the neighbourhood of Huddersfield Dr T W 
V W eodliawa. ihe plant-associations of this portion of west 
Yorkshire having been dealt with on broad lines by Smith 
and Moss the author has endeavoured to carry the study 
a Jtage furAer by paying special attention to a very limited 
area A small wood (Blrks Wood, near Huddersfield) was 
examined in great detail and Ae mam factors determining 
the distribution of the more important plants of the under 
mwA studied such as soil Aade produced by the 
dominant tree moisture exposure and wind The results 
thus obtained were then tested by an examination of Ae 
xeoodlands in aa area of 66 square miles to the eouA and 
seest of Huddersfield qMcIal attention was also paid to the 
distribution of tbsse species beyond Ae limits ^ Ae wood 
lands —Experimental atudiee in heredlto in rawite C C 
HwrM. The etudies were based on breeding between a 
Mgmn “ hare ” and an albino Angora, Ae eecond gener 
Btim Aosred but little outward variation from Ae Belgian 
parent but Ae third generation displayed great Aversity 
of colour—albino grey black and vanegated These 
experiments tallied in a very cloee degree wiA Ae numbers 
expected according to the Menddian laws 

Faraday Soclaty, Deormber 19 1904 —Mr J Swisburne j 
sdoMirasidaftt, in the chair—The dectnc furnace its 
swiglii, Mbnormatlons and application^ part ii M 
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Adolphe miliMt.—Electrolytic analysis of cobalt and nickel 
> Mollwo awrkin and W C Frwtabin Cobalt — 
The aim of the expenments was to obtain bright deposits 
of the metal that Aould be quantitxtively accurate The 
most satisfactory rcMiltv were obtained with a solution con¬ 
taining an alkali phuxphatr and a little phosphonc acid, 
the latter to prevent the precipitation of the double 
sodium cobalt phosphate Nickel —himilar solutions 
were tried for nickel deposition In this rate good 
results were obtained with a borate solution while a phos¬ 
phate solution which give good figures in the case of 
cobalt was not at all satisfactoryIho electrolytic 
preparation of tin paste ( ) note on (he electrolytic recovery 
of tin b Onlatliarp 1 he ele trolvlu process ix less costly 
than other processes in spile of the low current efficiency (50 
per rent) and it can be wirKetl continuously Ihe process 
consists In dissolving anodes of tm roughly cast from com 
mercial in^ts in dilute hydrochicric acid and depositing 
the metal in the form of sponge on kathodes of block tin 
cr tinned iron In thi second note an experiment is de 
scribed that has some be 11 ing on the conditions necessary 
for electrolytically stripping tm plate 

Pams 

Academy of Sciencas, December a6, 1904 —M Mascan 
in the chair —On Ae theorem of areas and conservative 
systems Paul Palnlnwd —Groups of negative bands in 
the air spectrum with a strong dispersion H DnalsuHlrM. 
A detailed examination under high Aspersion of (he ultra 
violet band \ 3914 Ihis band is intense round the 
negative pole in vacuum tubes filled with air or nitrogen 
md it constitutes nearly ixilusively the kathode light 
of gases It is found m the lurora borealis and in 
the radium light —On the constitution of the sodium 
salts of certain melhenic end methinic at ids A 

Haliwr and P Ih Miiiior A differential optical mithod 
has been employed in this work comparing the molecular 
refraction of the sodium salt with its corresponding acid 
so far as possible in the same sc Kent ind at equ U con 
centrations The tubstanns studied included cvanacetir 
ester propionyl lyanacitii ester malonic and cyanomalonir 
esters malonitrile and cjanocamphor The results m 
dicate that all the sodium silts examined have a different 
constitution from that of the generating acid tndJpence 
that the latter should be classed as pseudo acKMH|te 
some new geolomcal discoveries in the Soudail^^H 
W* Lnppwrwnt The fossils found present a fresKtoraR 
of Ac existence of an arm of the sea penetrating iiMaF 
Soudan—On tho new Giacobinl comet M OlaowblnK 
Observctions the elements and ephemeris of the new 
comet discovered on December 17 1904 at Ae Observ¬ 
atory of Nice Ihe provisional elements of Ae Giacobini 
comet (December 17 11)04) G Fwrwt and L M«ub«ntr 
—Observations of the lenijiel comet (1871 =») made at Ae 
Observatory of Algiers with the bent equatorial of 31 8 cm 
aperture MM RnsnlMud end ty—On the stability of 
aerostats fitted with steering apparatus (> A C rwocw . 
— On the fragility of certain steels A Werwt and Henri 
Michel Lnvy A study of the effect of shock on notched 
test pieces a photographic method of recording the results 
b«ng adopted —On the kathode rajs and the laws of 
electromagnetism P Villarxl Diagrams are given show 
ing the comparison of the theoretical curves with Aose 
actually obtained and it was faund that none of the experi¬ 
mental results present on m dies requiring the assumption 
of a magnetic fmtion—On the Aermt electricity of A»* 
aluminium alloys Hector PdoRawa Alloys of aluminium 
with tin lead bismuth magnesium antimony and xin* 
were studied at 100“ 180“ arid 380" 0 —On the theory ui 
magnetism P Lamgwvin An application of the hypo¬ 
thesis of electrons to the explanation of Ae phenomena of 
para and dia magnetism -k}n a jAcnomenon of retinal 
adaptation relating to visual perception of faintly lUiunin- 
ated colours A PolMk— On the reduction by amorphous 
boron of the oxides of manganese and on the preparation 
of a new boride of manganese Binet tfw il m e a aww hi . 
The composition of the new bonde studied is represented 
by Ae formula MnB It fits into Ae series of well defined 
and crystallised borides FeB NiB and CoB prepared by 
M Moissan by means of the electric furnace-^n quadrf- 
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valent osygen E E ■iwlMi Ctbyl ether-.- 

iodide form a well defined cnnitaltine compound from 
whkh the ether la only driven oil when heated to tempera ' 
turea approaching 190° C Ita prohaUe conatitution la 
given aa 

C,H, I Iv .C,H, 
yO. >0/ 

Ctli/ ^C.fT, 

in which the oxygen muat be tetravalent If thia eubatance 
la treated with an ether containing an alkyl group of higher 
molecular weight aa amyl ether the latter rMlacea the 
ethyl ether and a vigoroua reaction enauea —On the re 
duLtion of the anhydridea of the dibaaic adda b WMO 
1 he anhydridea of pyrot irtanc oa dimethylauccintc 
aa-dimethylglutaric fig dimethylglutaric and camphoric 
acidt when reduced with aodium and abaoiute alcohol give 
good jlelda <f the corresponding lactonea —A general 
method for the ayntheiii of aldehydea with the aid of aub 
atituted glyadic acida beorgea Daramiaa A mixture of 
monochloracrtic eater with any ketone la treated with sodium 
ethylote In powder Ihe acid formed by this condenaation 
la unstable and splits up easily into carbon dioxide and an 
aldel vde of the type RR Cll—CHO where the or ginal 
ketim was RR CO The reaction haa been applied to 
a cons derable number ol ketones and found to be qu t( 
general —On the diaatatic congulation of starch A 
Pwmimoh and J WoHT It is shown that the diaatatic 
coagulai on of starch is only possible if it is in a state of 
liquefaction this being produced either by a liquefying 
diastase or art f ciully On the ombustion of sulphur in 
the calorimetric bomb H OIraui The beat of C( mbuation 
of sulphur haa been determined in the Berthel M bomb at 
preaauroa varying between a S and 45 atmospheres with 
the unexpeettn result that the heat of formation cf sulphur 
dioxide increases with the pressure Ihis result is regarded 
at being possibly due to the formation of the peraulphuric 
anhydride of Btfthelot —On the electrical conductivity of 
coll idal solutions O Maffitsin* In order U eliminate 
the effect possibly produced by the presence of m nute (races 
of dectrolytea in solution the conductivity of the colloidal 
solutions was taken both before and after filtration through 
a thin film of collodion it having been shown by pre 
11m nary experiments that solutions of pure electrolytes 
undergo no appreciable chinge after such filtration It 
ISU found that the conductivity due to the fine particles 
in suspension was practically ml —On the comparative pro 
durtion of alcohol and carbonic acid during fermentation 
M UiMlwt and P Msuwsila The ratio of alcohol to 
carbonic acid has been followed throughout the whole 
course of a fermentation the effect of varying temperature 
being alto studied —Study of ralaum carbide used as an 
explosve in mining work Marcel P S QufislrM The 
cartridge used consisted of a charge of calaum carbide 
eeparat d by an insulating membrane from weter The 
membrane is broken by a cap controlled electrically and 
after five minules the explosive mixture is fired ^so by 
electricil means The explosion takes place in a manner 
well adapted (or mining work —On the histology of the 
myocardium in the primitive molluacs P Viglor and hr 
ViM —Intranuclear fat in the suprarenal capsules of 
mammals P Misioii—On the migrnition of glucosides m 
plants W RusmII —On the destruction of the «inter egg 
of Phylloxira by lysol b Oswrtiii An account of experi 
ments demonstrating the practical efficacy of a i per cent 
solution of lysol against the disease—On the mineral 
spe IPS of arable earth A Plwgw and H Lagatu —The 
geology of Sahel Algeria General da Lsunatha —The 
culture of the parasite of dysentery of warm countries 
A l.aaaga—-On infectious an-emia of Ihe horse MM 
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SCIENTIFIC THOUGHT IN EUROPE 
A Hutary of European Thought m the Nineteenth 
Century By John Theodore Merz Vol 1 pp xiv 
+ 458 vol II pp XIV + 807 (Edinburgh and 
London William Blackwood and Son« 1903 4) 

A NEWSPAPER review of thu book haa come into 
our possession which gives the impression that 
Its most prominent feature is the treatment of bio 
logical questions such as the Darwinian theory Doubt 
less the reviewer was a biologist His remark thit 
“ the book is not a very easy one to read is how 
ever very true 

Now to the present writer the feature which appearb 
most noteworthy is the author s intimate knowWge of 
mathematics os revealed in his masterly expositions 
of the development of all branches of mathematical 
tliought during the last century Probably an exhaus 
tive account of this work could only be given by a 
number of different reviews written by specialists in 
different subjects and such reviews would be so 
different that it would be difficult to realise that they 
all referred to the same book The course we propose 
to follow 18 to give a general outline of the scope and 
subject matter of the book to scrutinise a little more 
closely the portions devoted to mathematics and 
mathematical physics and to subject such branches is 
thermodynnmics and kinet c theory to 1 still clos r 
scrutiny 

At the outset (pp 34 37) Dr Met? is confronted 
with the difficulty that he can find no precise equiva 
lent in French or ^German for our English word 
thought for instance he says — 

No other language has a word so comprehensive 
denoting at once the process and the result the parts 
end the ideal whole 01 what is felt and meant 
* And yet I think I am right in saying that the con 
cepffon of thought in the sense in which I am using it 
IS truly an outcome of mterrational not cf specifically 
English progress and belongs mainly to the period of 
which I am treating 

What thought precisely is the author considers im 
possible to define but it is only thought which renders 
the phenomena of nature intelligible as he says 
(p a) — 

‘ That which has made facts and events capable of 
being chronicled and reviewed that which underlies 
and connects them that which must be reproduced by 
the hlstonan who unfolds them to us is the hidden 
element of thought 

It 18 the object of these volumes as the author re 
marks on page 13 

to rescue from oblivion that which appears 
to me to be our secret property in the last and dying 
hour of a remarkable age to throw the light upon the 
fading outlmes of its mental life, to try to trace them 
and with the aid of ail possible information gained 
from the written tcsbmonies or the records of others 
to work them into a coherent picture which may give 
those who follow some idea of the peculiar manner in 
which our age looked upon the world and hfe how it 
lotellectualised and spintualised them ’* 
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On p 34 he says — 

\ history of this thought mil be n definition of 
thought Itself •’ 

In order to limit the scope of the inquiry Dr Merz 
confines his attention to Europe in thought and of 
this again he only selects thi central portion the 
thought embodied m trench Gtrm^n and English 
I teriture Accordingly the first three rhspters deal 
with the scentific spirit in 1 ranct Gtrminy and 
England respectivcl) This order of amngement is 
a fitting one and well brings out all that has been 
said by various i\riters about England s neglect ot 
science Thus (p 75) — 

Compared with Germany m philosophy and with 
France m saence England during the early part of the 
century appears remarkably unproductive English 
science and English philoiiophy had flourished m the 
seventeenth and eighteenth centuries and leavened the 
whole of European thought but in the beginning of 
our period we find neither represented by any great 
schools The great discoveries in science belonged to 
individual names who freuutntlv stood ischted the 
organisation and protection which science could boast 
of in France was then unknown in England into 
popular thought it had hardly entered as in element 
at all 

It IS to France thit we must turn in order to find 
what might be described as a national scientific spint 
nnd this spirit was very largely the outcome of the 
foundation of the Pans Acidemy of Sciences 

Whilst the Royal Socic^ of London only received 
1 charter and existed by the entrance payments and 
contributions of its own members augmented by pn 
vate donations the Pans Academy had is far ba k is 
1671 received the funds with which to commence its 
labours in connection with the survey of the kingdom 
ind Its extensive dependencies It was almost 

txclusively by these observitions thit the data were 
found with which to substantiate New ton s mithe 
matical reasoning in his own country thit fruitful 
cooperation which can only be secured by in icadcmic 
organisation and the rndovment of research was 
wanting (p 99) In two importint departments— 
the populirisation ind the tea hing of sciente Fn ire 
for a long period led the lay A general interest was 
thus creitra in the proceedings and debates of the 
Academy 

In the present connect on are cited Laplice s 

Mdcaniquc Celeste nd the development of the 
analytical methods rend r d possible by Lc b 11/ s in 
vention of the cal v lus bout which we ire lold (p 
lOl) 

No learned body d d more than the P ins \c idetni 
cians to perfect (with pure!} scientific interest]r this 
new calculus which m the course of the eighteenth 
century had in the hinds rf Lagrange been adapted to 
all the purposes and problems contained or suggested 
in Newton s Pnncipia 

As another illustration we take the popular interest 
which centred round Liplacc s discovery of the cal 
cuius of probabilities (pp 120 et seq) 

Passing on to Germany we find national interest 
converging towards another equally important centre 
namely the university system which is umque of its 
kind This system was perfected in the eighteenth 
and fully developed at the beginning of the present 
century It is essentially a training school of research 
M 
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and in Ideal ia expretied in the word Wiuauchaft. 
ThU word, Dr. Mm considers, “ cannot be defined by 
any single wood of the English language." 

In fact, the Gemuui word for sdence has ji much 
wider meaning than science has in French or English, 
it applies alike to all the studies which are cultivated 
under the rOof of an ‘ alma mater ’; it is an idea 
specially evolved out of the Gennan university system, 
where theology, jurisprudence, medicine and the 
special philosophical studies are all held to be treated 
*scientincally ' and to form together the universal, all- 
embracing raifice of human knowledge " (p. 170) 

It was not, however, until the second quarter of the 
century that the scientific spirit had entered the 
universities. 

" During these twenty-five years Gauss lived and 
soared in solitary height—a name only to the German 
student as Euler had been before him." " The man 
to whom Germany owes its first great school of mathe¬ 
matics was Jacobi ” (pp. 184-5). 

" German science was essentially cosmopolitan, and 
the absence of a central body like the Paris Academy, 
led to an important result, the publication of a large 
number of pwktdicals devoted to special branches of 
science." 

Turning to Great Britain the author says (p. 415);— 

'* Considering that the great scientific institutions of 
the Continent—the Paris Institute, the scientific and 
medical schools in Paris and the German universities— 
have done so much for the furtherance of science and 
the diffusion of the scientific spirit, it is natural that 
we should ask, What have similar institutions done 
in this country? ” 

A perusal of this chapter leads to the general con¬ 
clusion that a “ national ’* scientific spirit has never 
existed in our country. The records of the great div 
ooveries made in Britain during the half-century ending 
1835 (given in a footnote on p. 329) show that in that 
penod hardly a year passed without some great 
scientific discovery being made by an Englishman, and 
fully justify the statement that 

" England had during the early part of the century 
in all but the purely mathematical sciences a greater 
array of scientific names of the first order than Ger¬ 
many, and nearly as great an army as France.” 

And yet we find the works of these writers quite un¬ 
known in their own country, and in many cases only 
rescued from oblivion by falling into the hands of the 
Continental schools of science. We have only to in¬ 
stance Dr. Men’s references to the difliculties encoun¬ 
tered by Young, Green, Babbage, Boole, Dalton, 
Fan^y, and a host of others, and then to refer to 
forM|h< opinions on English science, as expressed by 
Cuvier and Prof. Moll, and quoted (pp 335-7), 0 ” 
evidence of the high estimation in which British scien¬ 
tific work was held on the Continent. The lack of 
stimulus to scientific research, the absence of higher 
mathematical studios, were peculiarly noticeable in the 
two older universities, where traces of the same spirit 
survive to this day in spite of the internationaUsing 
influences which have played such an important part 
in recent scientific work. If Britain played a 
prominent part in the origination of the metric 
system, and if Cratinental natkms base their zone 
system of time on Ae meridian of Greenwich, no bettor 
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evidence of the general tuUfonal apathy to sdence donM 
be adduced than the fact ^t Britain la one of the few 
European States whiclr have not yet uaiversally- 
adopted either of these systems. 

liie last two chapters of vol. 1 . ore devoted to “ The 
Astronomical View of Nature " and “ The Atomic 
View of Nature," while chapters vi. to xii. in vol. U. 
deal with the ” kinetic or mechanical," the " physical,’*’ 
the “ morphological," the “ genetic,” the " vitalistic,"' 
the " psycho-physical," and the " statistical " views of 
nature. These chapters refer more e^>eciaUy to the 
second half of the present century, and it is in theo> 
that we feel ourselves compelled to single out a few 
selected points rather than attempt to cover the whole 
range of subject-matter. 

It is well known that many of our leading scientific 
ideas can be traced back to very andent sources; as in¬ 
stances, Dr. Merz refers to the law of g^vitation and! 
the atomic theory as known to the Greeks and Romans, 
the kinetic theory as suggested by Heraclitus, the 
vortex atom theory as forestalled by DescMftss and 
Malebranche (pp 313-4). In passing judgment on 
these prior claims. Dr. Merz very rightly remarks 

"It is the scientific method, the exact statement, 
which was wanting, and which raises the vague 
guesses of the philosophical or the dreams of the pc^c 
mind to the rank of definite canons of thought, 
capable of precise expression, of mathematical analysis 
and of exact verification.” "In every case the 
awakening touch has been the mathematical spirit, the 
attempt to count, to measure, or to calculate.” 

Those who flood our breakfast tables with “ new ” 
theories of the ether or designs of flying machines 
only constructed on paper will do well to bear diese 
remarks in mind. 

Let us now examine how Dr, Merz treats the 
second law and the ideas of temperature and entropy. 
In commenting on the work of Lord Kelvin and 
Clausius, he says (p. 128):— 

" The result was the doctrine of the * conservation of 
energy ’—not of heat as Carnot had it—and the em¬ 
bodiment of the two correct ideas contained in¬ 
dependently in Carnot’s and Joule’s work in the two 
well-known laws of thermodynamics—viz. the con¬ 
servation, equivalence and convertibility of energy as 
expressed in the first law and the doctrine of the avail¬ 
ability of energy as expressed in the second law.” 

In speaking of entropy (p. i6q) he is no less definite 
in associating that conception with unavailable energy, 
and he only fails into a pitfall on p. 594, where he 
speaks of " entropy (or energy which is hidden away) ”’ 
as if the two were identical and did not differ by a 
temperature-factor. But the footnote on p. 189 of 
Maxwell’s " Heat,” seventh edition, shows that in this 
he has erred in good company. In the footnote on p. 
315, in discussing the absolute scale of temperature, he 
ia more unfortunate. The scale “ in which eveiy one 
degree bad the same dynamical value ” was not the 
pratent absolute scale (which approximates fairly 
closely to the gas scale), but Lord Kelvin’s fiftt abso¬ 
lute scale, publiriied in 1848, in which die absolute 
zero ia not —273®, but minus infinity. 

Of the application of statistical methods to the 
kinetic theory we can speak equally weO in r^ard to 
the completeness svith which the author has travarsact 
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th« httrature of the subjeet We do not find any re¬ 
ference to the underlying as^piton which has up to 
the present been unearthed rfevery attempt to treat the 
problem mathematicallT But this is hardly a point on 
which anyone but a ^leciahst could be expected to 
lig^t and the majority of speciahsU make the assump 
tun without knowing it (^e Burbury s criticisms) 

The last chapter but one deals with ^e development 
of mathematical thought We have selected for 
special examination the portions dealing with Cantor a 
researches on the transfimte and the continuum and 
we find the subject treated in such a way as to pre 
sent a clear and definite picture to one who has not 
speaalised in this difficult branch of mathematical 
thought Ihe last chapter contains a retrospect and 
prospect 

We must not omit to mention what is perhaps as 
important a fentiire as any namely the footnotes 
which occupy a considerable proportion of the whole 
book and constitute a kind of histone encyclopsedia 

We do not believe in filling reviews widi lists of mis 
prints but the Katktt' (index p 800) may per 
haps better describe Stephenson s locomotive than its 
correctly spelt nime A more senous defect is that 
these two large and bulky volumes have been issued 
w ith the pages uncut and readers have to wxste much 
time in doing what is the proper work of the guillotine 
before they can begin the boi^ This want of thought 
on the part of the pjblisher (on his own head be it— 
le the guillotine) constitutes t senous obstacle to the 
ittempts made by scientific workers of tlie present day 
in endeavouring to cope with the ever-increasing mass 
of literature that accumulates before them . 

G H Bbvan 


THE PROBLEMS OF VARIATION 
i'anatton m Amnuils and Plants By H M Vernon 
M D The International Saentific Scries Pp ix I- 
415 (London Kcgan Paul and Co Ltd 1903) 
Pnee 5* 

HIS little book meets a real want The frequent 
discusstons of recent ye-irs upon the problems of 
evolution have been followed with much interest by 
an increawng number of readers and listeners with 
the desire but ‘ often the inability to understand 
\ very large amount of interest and stimulus has been 
excit^ by such questions as acquired characterb and 
their transmission or non transmission by heredity 
the continuity of the germ plasm physiological selec 
Uon continuous or discontinuous evolution De Vries s 
experiments and views on mutation, the Mendehan 
hypothesis as opposed to that of Gallon and the bear 
ing of the great array of facts the fruits of obscrv 
ation and experiment conducted by thoee who take 
opposite Bides in the controversy The present writer 
has often been surprised at the keenness of the interest 
which can coexist with an almost complete lack of 
knowledge of the essential details and be feels that 
the present work provides preasely the information 
that IS required—a clear accurate, and dispassionate 
statement, not too long or too detailed, of researches 
and reasoning upon problems connected With variation 
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The notable success of Section D during the late 
meehng of the British Association at Cambridge 
provides an excellent illustration of the wide and deep 
interest excited at the present moment by the last 
of the subjects mentioned above and was in itself in 
some measure an answer to the complaint in the presi¬ 
dential address that msufficiint attention was paid 
to the re-discovered discoveries of Mendel Ihe sub¬ 
ject was new to probably a large proportion of the 
audience those among them who had taken the 
opportunity of reading the fourth snd fifth chapters 
(on blastogenic variition) of this work must have felt 
that they were thoroughly prepared to follow the dis¬ 
cussion in all Its detiil 

The book is divided into three parts of which the 
first dealing with the faeU of vanatton contains 
three chipters on the im-isunment of vanation 
dimorphism md discontinuous variation and corre¬ 
lated variation respectively the second the causes of 
vanatton includes two chapters on blastogenic vari¬ 
ations one on certain laws of van ition ind four re¬ 
spectively treating of the etftets of temperature and 
light moisture and salinity focxl and products of meta¬ 
bolism and conditions of life in general the third 
tartahon m its relation to evolution is considered uv 
chapters on the action of natural selection on variation 
and on adaptive vanations 

rhe author wisely uses the word hybridisation 
serv proniinenlly in his iccount of Mendel s researches 
and conclusions In the comparison between the 
Galtoman and Mendehan views of heredity an im 
portant difference is sometimes lost sight of—the pre 
sent writir dixs not remember hearing it expressly 
mentioned lUhough it w is cert iinly implied at Cam¬ 
bridge Iho foimcr view is it iny rate chiefly built 
upon the results of interbreeding between individuils 
separated by ord 1 ly differences the latter upon inter 
breeding between indiiiduals separated by diffcrenus 
comparatively lirge Ordiniry differences are the 
points of distinction gcntrelly smill mainly differ 
cnees of degree by which we diseriminate between 
the individuals of a species forming a single compact 
mass or if the speeies be broken up into two or more 
masses—then between the individuals within each of 
them Ihe larger differences alluded to are the 
points of distineton—gentrilly large frequently 
differences of kind—between the individuals of one 
mass ( species race or breed ) and those of 
another or between the ordinary individuals of a 
mass and those sudden large departures from ita|iype 
which are apt to appeu- spontaneously m its tmdst 
Even when bree ds or races are distinguished by a test 
apparently so supierficial and unimportant as colour 
we arc probably often confronted by the mere outward* 
sign of inward and import int distinction 

If the Mendehan view should hereafter be estab¬ 
lished beyond the possibility of doubt there will sbll 
remain the interesting question of the part it has 
played in evolution Hus is very largely the attempt 
to decide whether Darwin s earlier or later views were 
correct whether evolution proceeds from the selection 
of large vanations ' as when man selects,* or from 
the selection of ordinary individual difference* a» 
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defiiMd above. The question cannot be discuieed 
on the preient occation, but it is well to bear in 
mind that however completely the causer of evolu¬ 
tion in the post may evade our attempts at demon¬ 
strative proof, the history of evolution is a subject 
which can be brought to the test. For many years it 
has seemed to the writer that palaeontology can settle 
decisively whether evolution has been continuous or 
discontinuous. Those who desire to bring conclusive 
evidence to bear upon this important controversy 
would do well to follow the example of Prof. W. B. 
Scott, of Princeton, who told us at Cambridge that 
he was “ just crazy ” over the fossil mammals of 
Patagonia. 

In the last chapter, on adaptive variations, the 
author would have done well to place in the forefront 
the warning that a superficially apparent example “ of 
direct adaptation to surroundings in the (binary 
acceptation of the term . . . may be the calling up, 
in response to one of two stimuli, of one of two groups 
of characters long since acquired by the plant proto¬ 
plasm." The principle contained in these words 
should be prominently before the mind of the naturalist 
who attempts to investigate the response of an i 
organism to its environment. He should remember 
that the species which he investigates are " heirs of 
all the ages," thoroughly inured to experimental re¬ 
search, past masters in the art of meeting by adaptive 
response the infinite variety of stimulus provided by 
the environment. If he remember this he will always 
be on his guard against a too hasty Interpretation 
based upon the fundamental properties of protoplasm. 

The discussion of the question, are acquired 
characters inherited? (pp. 351 et srq.) is a particularly 
interesting and suggestive introduction to the subject. 
A few well chosen examples of the evidence chiefly 
appealed to in support of such transmission are 
followed by a brief but well balanced discussion. The 
author supports the conclusion that the soma, and 
through the soma the environment, exert a chemical 
influence upon the germ-cells, and he makes effective 
use of the " internal secretions " which have marked 
an epoch in physiological research. 

Several examples, generally believed to supply 
evidence of the " cumulative action of conditions of 
life ” (pp. 352 et scq.), would be more satisfactory 
and convincing if they were re-investigated as a piece 
of special research. Too often they bear the impress 
of an off-hand opinion without any secure foundation 
upon specially directed inquiry. Thus, in the trans¬ 
port of adult sheep or dogs to a different climate, it 
may be expected that less change will be manifest in 
the hairy covering of the parent than in that of the off¬ 
spring which has been bom and passed the whole of its 
life in the new conditions. Thus the appearance, but 
by no means necessarily the reality, of an accumulated 
effect may be produced. In order to test the hypo¬ 
thesis of accumulation, it would be necessary to neglect 
the generation vthich hat been subjected to two very 
different environments and to determine quantitatively 
with all possible accuracy the characters of those 
which follow. The often repeated statements about 
the telegonlc effect of mating " Lord Moreton’s mare " 
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with a male quagga, when compared with tha remits 
of Prof. Costar Ewart’s researches, prepare us for the 
belief that many a general impression which hoe been 
produced as evidence will collapse when It has become 
the subject of searching and critical investigation. 

In the preface the author speaka with some diffl- 
dence of the prominence given to hit own researches. 
Investigations such as those into the effect upon off¬ 
spring of the relative freshness or stalmess of the 
parental germ-cells would, in any drcumstances, be 
an unfortunate omission from a book on variation. 
They are, moreover, described in the publications of 
scientific societies not always freely accessible to the 
general reader. For another reason also the book 
would have suffered if these researches had been treated 
less fully. When the author of a general work is not 
altogether wanting in the sense of fitness and propor¬ 
tion, the account of his own contributions to science 
will probably be the salt of his book. These subjects 
stirr^ bis own enthusiasm for research, and In writing 
of them he is likely to stir the enthusiasm of others. 

E. B. P. 


MATHEMATICAL THEORY OF ECUPSES. 
The Mathemutical Theory of Eclipses, according to 
Chauvenet's Tratuformation of Bessel's Method. 
Explained and illustrated by Roberdeau Buchanan, 
S.B. Pp. x-l-a47. (Philadelphia and London; 
J. B. Lipplncott Co., 1904.) Price 3U. net. 

HEN a practical man devotes himself to the 
task of explaining to others the difliculties of 
any specialised subject on which he has been engaged 
for many years, the result is likely to be satisfactory. 
There is always the chance that the prolonged study 
of one particular subject has had the effect of unduly 
exalting its importance, with the consequent loss 
a proper perspective, and when one sees a compara¬ 
tively narrow branch of astronomical Inquiry, like 
eclipses, occupying a rather ponderous volume, he may 
be led to think that the subject has been indiscreetly 
expanded. We therefore hasten to say that there is 
no evidence of disproportionate treatment in Mr. 
Buchanan’s book. He himself has been employed for 
twenty-three years in the office of the " American 
Ephemeris and Nautical Almanac," and during that 
time has been responsible for the accurate prepararion 
of the necessary information connected with eclipse 
prediction. His practical acquaintance with the sub¬ 
ject eminently fits him for the task he has undertaken, 
and his book is a success. The moon’s nodes have 
made more than one complete revolution since be 
began his work, and an entire series of eclipses has 
revealed to him their peculiarities and oddities. 

The theory of eclipses has been well explained by 
various astronomers, and practical rules given by 
some. Hallaschka, in his " Elements EcUpsium," 
following the method of orthographic projection, has 
worked out an example in full. Woolhouse, in the 
appendix to the '* Nautical Almanac ’’ for 18361 not 
only discussed the subject with great fulness, but 
gave practical rules for the detertnlnadon of the 
phenomena, which for many years were followed in 
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^ prepuratlon of the English ephemeris, and perhaps Downing, quoted by the author, we gather that the 
so stills Bessel gave a more thoroughly con- occultation diameter of the moon, as used in the pre- 


secutive discussion, which Chauvcnet followed in his 
treatise, and this last forms the basis of Mr. 
Buchanan’s work. The practical part of the arrange¬ 
ment does not seem to be easily systematised. A 
computer finds some difficulty in translating the 
formulas into numbers. There are to the uninitiated 
continual ambiguities about the quadiants; and the 
manner in which angles are to be reckoned is fre¬ 
quently a stumbling block to the unwary. Perhaps 
these little difficulties are more noticeable in Wool- 
house’s method than in Bessel's, but it is with the view 
of limiting these troubles and of giving a convenient 
arrangement to the whole of the work that Mr. 
Buchanan has written his book. In his time hr must 
have met with all the difficulties with which n young 
computer has to contend, and must have removed these 
out of the path of many. Knowing these pitfalls, he 
has done his best to get rid of them by suitable (-\plan- 
ntlons, and probably with success. But those who 
have conducted pupils through carefully worked 
examples know only too well that a fresh set of diffi¬ 
culties is apt to reappear with a new case. 

The author has divided his book into two p.irts 
In the first he treats of solar rclipM-s and the method 
of deriving the various curves which are necessary for 
the exhibition of the whole circumstances of the 
phenomenon on a map. Here wc get the north and 
south limits of total and partial eclipses, the position 
where the eclipse begins and ends with the sun in the 
horizon, and one can follow the method by which 
are drawn those weird curves on the eclipse maps that 
accompany every nautical ephemeris. By way of 
adding a little lightness to a rather dreary subject, we 
may notice some curiosities the explanation of which 
is not very readily seen without the assistance of a 
competent guide, such as the occurrence of a north 
limiting curve of totality falling south of the south 
limiting curve. Ingenuity might construct some 
further troublesome problems of this nature when the 
clue is furnished, and one can imagine an examiner 
exulting over the discovery of such oddities, affording 
as they do opportunity for worrying unhappy candi¬ 
dates who fall into his hands. 

In the second part of the book we have detailed 
the method of computing the circumstances of lunar 
eclipses, occultations of stars by the moon, and of the 
transits of Venus and Mercury. These are practically 
particular cases of the same problem as that treated 
in the first part, simplified by certain conditions. In 
the case of the lunar eclipse, the absolute position of 
the moon and shadow areindependent of the position of 
the observer on the earth, arid therefore the effects of 
parallax can be treated much more simply. We 
notice that the semi-diameter of the shaitow is in¬ 
creased by the fiftieth part of its amount, in preference 
to the older estimate of i /60, but the whole question 
of semi-diameters is a troublesome one, which will 
soon have to be treated with great rigour. The 
occultation semi-diameter is not altogether satis¬ 
factory, and some international convention is needed 
to secure uniformity. From a ihter from Dr. 
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paration of the English “Nautical .Mmanac,” differs 
2* 36 from that employed in eclipse calculations. But 
wc find a little difficulty in following the author in 
his reference to authorities. In the matter of lunar 
parallax, Adams is not quoted, and Lardner’s “ Hand¬ 
book of Astronomy,” or Proctor on “The Moon,” 
can scarcely be considired original and trustworthy 
sources. W. E. P. 


ENGLISH FIELD-BOTANY. 

Flora of Hampshtri’, miludtng the IkU of Wtght. By 
Frederick Townsend, M A , F.L S. Second edition. 
Pp \xxviii-h658 (London Lovell Reeve and Co., 
Ltd , 1904.) Price 215. net. 

NGLISH field botanists frequently complain that 
the British floia has not yet received the careful 
critical attention which has been lavished on Con¬ 
tinental floras. To a certain extent this is doubtless 
true. Wc have no manual that for thoroughness of 
treatment and wealth of reference to original descrip¬ 
tions and type-spcLimcns can compare with Rouy and 
Fouc.ault’s “ Flore de France at the same time there 
is an abundance of valuable information scattered 
through our numerous natural history journals only 
waiting for some energetic and widely experienced 
systematist to collate and bring together in a really 
satisfactory British flora There are severai botanists 
eminently fitted for such an undertaking, and it is 
urgently to be desirt d that one or more of them should 
take the m.-itter in hand. Moanwhiic, our numerous 
and rapidly accuniuiating county floras arc paving the 
way to a complete boinniial survey of the British 
Isles 

In Mr. Townsend's “ Flora of Hampshire and the 
Isle of Wight ” wc liavc one of the best books of its 
class, and the work and careful attention expended 
upon its production must have been very considerable. 
The volume opens with a chapter on topography and 
cliiiijle This IS followed by an account of the geo¬ 
logical structure of the district, including a summary 
of Mr. Clement Reid.'s lesearches on the fossil seeds 
of the .Stone and Silchester beds of the newer Tertiary 
formation. In iiis list it is particularly Interesting to 
notice the names of several plants usually regarded 
as weeds of cultivation, or as colonists, such as 
Brasnea alba, Bolss., Thlaspt arvensc, L , Linum 
usttatisstmum, Linn , .sad also damson and plum. 

The now generally approved method of dividing a 
district into botanical areas according to its river- 
systems IS here in the main followed, and a useful map 
of the county is appended. Turning to the systematic 
section—by far the larger portion of the book—so 
many points call for attention that it is quite impossible 
within the limits of a short notice to mention more 
than a few of them. In the section devoted to 
Ranunculus, what appears to be a satisfactory 
account of the forms of R, acris is given; this will be 
appreciated by many collectors. The name Nymphaea 
alba, Linn., is retained instead of CastaUa sptdota. 
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Salub which found favour in the eyes of the editors of 
the " London Catalogue (ninth edition) Vtola 
caleofta Bab appears as var 0 of 7 htria Linn 
though the author admits an inclination to regard it 
as a starved or stunted form rather than i variety No 
mention is made of V calcana Gregory which has 
been cultivated and appears to be a good species 
V camna Linn is given as synonymous viith 
V flavuomts Sm non Torstcr wJiile V encftorum 
Schrader appears as a hybrid camnaxlactea All 
botanists will not find themselves in agreement with 
Mr Townsend upon this point for V encetorum is 
sometimes abundant where V laciea is extremely 
sc tree Perhaps it may be hoped thit cultivation will 
settle the question especially if it bt foe nd th it hybrid 
violas obey Mendel s law of segregation 
The list of Rubi brings the number up to e ghty five 
making the lounty with one exception the richest 
in brambles of any in the British Isles Some useful 
notes on the genus I rythraea arc given and the variety 
^phaerocephala I owns of H capttata Willd is i 
beautifully figured the author now considers that the 
plant does not merit a vanetal name 
Among the Monocotyledons the Rev E F I inton s 
Orchts encetorum is fully described It appears to be 
a well marked plant and the fact that it grows only 
on heaths while the chalk plant is typical O maculata 
cannot be said to militate against its claim to specific 
rank in view of the parallel case of distribution of the 
two plants includi^ under the nime Valmano 
offictnalts Linn But here again there may be great 
virtue in cultivation It is satisfactory to find the 
truth told about Ruscus aeuleatus The plant with 
staminate flowers has narrower cladodes than the 
pistillate plant and there is no evidence for a narrow 
leaved and a broad leaved variety 

In an appendix appear notes on several plants 
amongst which are Stellana umbrosa Opi/ and 
S media I inn (both of which are fully diagnosed) 
Prunus spinota Linn P fruUeant Weihe P 
tnsiMia Linn and P domesUea Linn An account 
of Murbeck s arrangement of the gentians is given 
and all the forms of Euphrasia and Salicornia noted 
in the county are described So much matter of 
general interest is brought together that no field 
botanist be he a native of the district or a worker in 
any other part of the country can afford to neglect 
this volume I 


iiANIlARY ENGINEERING 
Small Destructors for Institutional and Trade Waste 
By W Francis Goodrich Pp lay (London 
Archibald Constable and Co Ltd 1904 ) Price 4s 
net 

M r GOODRICH S book on Refuse Disposal 
and Power Production which dealt with the 
problems arising m the disposal of civic waste was 
recently reviewed in these columns (May is 1904 vol 
fxx p 35) n rfhe present volume the same author 
treats of the equally important subject of the disposal of 
institutional and trade refuse that is with the design 
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and working of small destructors The aim has beta 
to make clear the fact that high temperature Working 
IS as vital in the small as m the large destructor 
In an introductory chapter Mr Goodrich lays down 
the principles which must be observed in the design 
of small destructors and he points out that it is 
possible to operate at a low workmg cost such de 
structors when built on modim lines 7 he weak points 
in the design c f the earlier forms were precisely those 
which were found in the early forms of large municipal 
destructors namely low temperature system of work 
ing slow Cl nbustion and inadequate and unsatis 
factory methods of feeding the refuse into the cells 
these difliLultiLS however have all been overcome and 
at the prcMmt day small destructors for use in institu 
tions such as isolation hospitals hotels &c can be 
obtained as sat sfactory m every respect as the large 
ones now so commonly employed On account of the 
unpleasant substances which have to be dealt with in 
many of these institutional destructors they are often 
neglected and proper supervision over them is not 
maint lined this leads to the refuse being improperly 
fed into the destructor in a good modem type there 
18 no nsk of th s misuse as it is impossible to feed 
the destructor in any other way than that originally 
provided by the designer 

A number of typical destructors suitable for such 
institutions arc described and llustratcd the drawings 
being fairly complete In thinly populated distncts 
It IS often advisable to have a portable destructor and 
two very successful ones of this type namely a 
Horsfall and a Meldrum are describe Such port 
able destructors would be invaluable during campaigns 
and in our home training camps How dangerous 
the waste from a large camp may become to health 
was vividly shown during the inquiry by the Royil 
Comnussion into the war m South Africa Many of 
the medical witnesses expressed the opinion that 
hundreds of lives might have been saved had the 
necessary steps been taken to destroy camp refuse 
properly and to supervise thoroughly the sanitary con¬ 
dition of camps In America which strangely 
enough has lagged behind in the adoption of muni 
cipal destructors there has been a considerable de 
velopment in the utilisation of the smaller forms both 
for hospitals and for hotels The latter portion of the 
book treats of the disposal of trade refuse and the 
author points out how valuable from the point of view 
of generation of power this trade refuse often is Such 
trade refuse can only be burnt in boilers specially de¬ 
signed for fuel of low calorific power and where the 
boilers arc properly designed there is no difficulty in 
utilising it A number of different types of furnaces 
and boilers suitable for use with trade waste are de¬ 
scribed and illustrated in these chapters 
The last few pag^ of the book are devoted to a 
discussion as to the advantages of disposmg of car 
cases of diseased and condemned beasts by means of 
suitably designed destructors The book will be 
found like Mr Goodrich s other boidcs upon this- im 
portent brandi of sanitary engineenng extremely 
valuable by all who are engaged in dealing with the 
disposal of solid refuse T H B 
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OVR BOOK SHELF. 

Siatiqua cMmtque hasie sur Us deux Principes 
fondamsHtaux ds la Thermodynamtque. By E. 
Artt*. Pp. vili+asi. (Parii: A. Hermann, 1904.) 
Price 10 iranca. 

Die heteroeenen Gleichgewichte vom Standpunkte der 
Pkasenlehre. Zweitea Heft, erstcr Teil. By H. W. 
Bakhuis Roozeboom. Pp. zii+467. (Brunswick: 
F. Vieweg and Son, 1904.) Price ia.50 marks. 

Thb two volumes under review are concerned with 
the application of thermodynamics to the problems of 
genend chemistry, but are yet so different in material 
and in treatment that few points of resemblance may 
be found between them. 

In the book by Lieut-Colonel Ariis the mathe¬ 
matical derivation of the laws of equilibrium from 
the fundamental principles of thermodynamics aro 
stated in the most abstract and general form with just 
sufficient exemplification to indicate the bearing of the 
deductions on me practical work of physical chemistry. 
The author uses as characteristic function the thermo¬ 
dynamic potential at constant pressure, and it may be 
said in a word that his deductions are as simple and 
concise as the case will allow, the introduction of use¬ 
less concrations and formulas being scrupulously 
avoided. One noteworthy feature which might witn 
advantage be imitated in other works on thermo¬ 
dynamics applied to chemistry is the postponement of 
the discussion of the perfect gas to a point in the last 
third of the volume. The student is only too apt in 
dealing with the involved formulas of certain cases of 
chemical equilibrium to introduce unconsciously into 
his eouations some result which has its origin in a 
consideration of perfect gases, thereby obtaining a 
simple result apparently ^^eral, but in reality not so. 
The temptation to do this is greatly lessened by the 
simplification of the perfect gas being deliwed 
until the general formula are well develop. ITie 
book is well and clearly written, and those interested 
In mathematical chemistry will be thankful for this 
lucid exposition of the subject. 

The firat part of Prof. Roozeboom's book has already 
been noticed in Nature. It dealt with the equilibria 
of systems of one component. The present volume 
deals with the equilibria of binary systems, though 
such is the wealth of material that it has been found 
necessary to reserve the discussion of many systems 
presenting special features for a subsequent volume. 
In contradistinction to the work of Colonel Ari^s, there 
is scarcely a mathematical formula to be found in Prof. 
Roozeboom's treatise; the graphic method is used to 
the practical exclusion of others. In the present part 
there are 150 diagrams, chiefly of curves the co¬ 
ordinates of which are pressure, volume, temperature, 
and composition in -some combination. As in the first 
part, the various equilibria are carefully classified 
according to the nature of the phases involved, and 
each class Is discussed in detail with the most pains¬ 
taking completeness, and with full reference to the 
original sources of the experimental work used in illus¬ 
tration. In general terms the volume may be said to 
deal with simple solutions, and no one whose interest 
lies in this direction can afford to dispense with the 
aid of such a valuable guide to the work already 
accomplished, and to the theory of the practical work 
still to be pertormed. J. W. 

The Timbers of Commerce and their Identification. 
By H. Stone. xxvlH+aii. (London; mlliam 
Rider and Son, Ltd., 1904.} Price ys. 6 d. net. 

This work is sure to meet with a cordial reception 
and to be welcomed by all branches of the timber trade. 
The information contained in its pages is such that 
onfy an ehthusiast and expert could Jiring together 
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with the cooperation of others Interested in the growth 
and utilisation of timber in every part of the globe- 
In all 347 different species are described, even to tite 
minutest detail. In each case the specific name and 
authority are stated, and, wherever necessary, to avoid 
confusion, the synonyms have also been added. Then 
comes a list of the alternative names, or what we 
might call the common names. It is a well known 
fact that frequently one and the same kind of timber 
receives two different names, whereas two totally 
different species may be known by the same common 
name. The vernacular names in foreign languages, 
so far as they are not to be found in dictionaries, Imve 
also been quoted. Following this comes a paragraph 
dealing with physical characters, &c., such ns recorded 
dry weight, hardness, taste, combustion, character of 
ash constituents, &r. The gram and bark are next 
described. The following paragraph deals with the 
uses to which the timber may be put. The colour is 
also given as a means of identification, nnd the 
anatomical characters, as seen in transverse and longi¬ 
tudinal sections, are fully described. 

The author seems to have spared no pains in collect¬ 
ing and authenticating the vast amount of information 
and details necessary for the above purpose. A very 
valuable feature of the book are the illustrations, 
numbering 18; photomicrographs, which represent all 
the genera mentioned in the text, except wheie a single 
illustration serves for more than one genus In most 
cases the photographs aro taken from transverse 
sections, though in many cases longitudinal sections 
arc also given. It is stated that the scale of magnifi¬ 
cation is three times the actual size, and is designed 
to show the appearance of a transverse section as seen 
by means of an ordinaiy hand lens. For those de¬ 
siring further general information about wood a very 
useful bibliography is given at the end of the book. 
Also two appendiees arc added, which respectively 
describe the method and apparatus for measuring the 
amount of resistance in timber to impact and the 
absorption of water by a given area on any surface of 
a piece of wood. 

At the beginning of the book a very interesting 
chapter, entitled " Practical Hints,*’ is included, which 
we are suic will be read with much interest and profit 
by all those who work with wood. The index is a 
very complete one, and will render the book invaluable- 
as a ready work of reference 

Verhandlungen der deutschen toologischen Geiell- 

schaft, for 1904 Pp 252; illustrated. (Leipzig: 

Engelinann ) Price in net 
This valuable publication contains the papers read at 
the twenty-fourth annual meeting of the society, held 
at Tubingen on May 34-26, 1904. The congress was 
opened by an address from Prof. Spengel, in which the 
society was congratulated on the good work it con¬ 
tinued to produce, and especially on recent investi¬ 
gations on the structure of the Protozoa and on the 
relations of the nucleus to the general mass of proto¬ 
plasm. To Prof. Blochmann was assigned the 
pleasant task of welcoming the society to Tubingen. 
The published papers arc sixtren in number, in addition 
to which were numerous exhibits and demonstrations. 
Most of the former are of an extremely technical 
character, and to a large extent interesting chiefly to 
specialists. Among them we may refer to Prof. A. 
Brauer’s account of recent investigations into the 
structure of the light-organs of the bony fishes, more 
especially of the deep-sea forms, in which the questfon 
of the relation of these structures to the lateral line 
system is discussed at considerable length. Dr. votv 
Buttel-Reepen's article on the mode in which the larvae- 
of the honey-bee are made to assume a particular sex 
is also one of considerable importance. In the course- 
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of a discussion on the zoological system as commonly 
taught, Prof. H. E. Ziegler emphasises the view that 
the rhizopod and flagellate animalcules, together with 
the Sporozoa, form an allied assemblage, while the 
ciliated animalcules, both as regards the nature of 
the nucleus and the mode of reproduction, are 
altogether different. In a fourth important com* 
munication Pr. Bresslau amplifies and illustrates his 
discovery that the marsupium of the marsupials. In 
place of being a simple organ, is realty formM W the 
amalgamation of a number of small pouches. These 
pouchlets, which at first form solid ring-like growths 
of the epidermiii, soon begin to degenerate, and are 
merged in the wall of the marsupium. R. L. 

The Optical Dictionary. Edited by Charles Hyatt- 
Woolf, F.R.P S. Pp. x+77. (London : The Guten¬ 
berg Press) Price 4*. net. 

This is an optical and ophthalmological glossary of 
English terms, symbols, and abbrewations, together 
with the English equivalents of some French and 
German terms arranged alphabetically. The mean¬ 
ings are, as a rule, vinry clearly given, and the book 
should prove of use to students (especially medical 
students) who suddenly come upon an unfamiliar term 
in the course of their general reading. Of course, it 
must be understood that it is practically impossible 
to explain properly any scientific term in a line or two, 
and this is all that is attempted; the meanings given 
must therefore in most cases be somewhat unsatis¬ 
factory. But the book will doubtless succeed in its 
aim, especially in the translation of foreign terms. 
As regards accuracy—the sine qud non of a dictionary 
—we only notice a very few actual errors, eg. 
Moptncally does not mean by reflection, and in the 
definition of numerical aperture the words refractme 
index of the medium in which the object it immersed 
scarcely indicate that the medium must extend into 
contact with the objective. Underlant is apparently 
a misprint for undulant, and one-third of p. 70 has 
got into its wrong place. 

But these are not very important blemishes, and we 
cordially recommend the book to those whom it may 
concern. 

Practical Professional Photography. Vols. i. and ii. 
By C. H. Hewitt. Pp. 136 and 114. (London; 
Iliffe and Sons, Ltd., 1904.) Price is. net each. 
Thbsk two volumes form a very useful addition to the 
Photography bookshelf series, of which they form 
Nos. 17 and 18. Although the author does not profess 
to go into any great detail, he gives an excellent 
acci^t of the necessaiy requirements of the pro¬ 
fessional photographer, from the choice of business 

g remises, the handling of customers, book-keeping, 
c., down to the packing up of the finished pictures 
and their dispatch. The chapters on portraiture, com¬ 
position, and lighting are especially satisfactory, and 
many a valuable hint is contained therein. 

A great number of illustrations accompany the text, 
and serve the useful purpose of illustrating the author’s 
remarks on many lines of work. 

Solutions of the Exerciset in Godfrey and Siddont’s 
Elementary Geometry. Bv E. A. Price. Pp. 172. 
(Cambridge: The University Press, 1904.) Price 
5s. net. 

This book will be found very useful to all, both pupils 
and teachers, who use the well known work of Messrs. 
Godfrey and Siddons. The solutions, 1836 In number, 
contain not only the deductive, but the drawing 
exercises, the fif^rcs being all such as the pupil is 
required to construct. We cannot refrain from plead¬ 
ing for a better figure of a hyperbola than that {riven 
on p. 143, which adratned eye rejects at once, although 
It is not cssenti^m the pupil’s work. 
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LETTERS TO THE EDITOR. 

(Ths Editor dost not hold htnuelf rttponsibU for epMome 
expressed by his eorrespondents. Neither can he UMdsftake 
to return, or to correspond with the writers of, rejected 
monueeripts intended for this or any other part of Nsxiffldt. 
No notice is taken of anonymous commimieationt.] 

Average Number of Klnsrolk in Bach Oegroa. 

May I ask you to insert yet another brief communlcadoa 
on the above subject, because private correspondence shows 
that paradoxical opinions are not yet wholly dispelled? 
The dearest way of expressing statistical problems Is the 
familiar method of black and white balls, which I will now 
adopt 

Plunge both hands into a dark bag partly filled with Mack 
and white balls, equal in number, and well mixed. Greqi 
a handful in the right hand, to mresent a femily of bon 
and girls. Out of this unseen handful extract one boll, still 
unseen, with the left hand. There will be on the average 
of many similar experiments, as many white as black balls, 
both In the original and in the residual handful, because 
the extracted ball will be as often white as black. Using 
my previous notation, lot the number of balls in the originiu 
handful be 2d. Consequently the number in the residual 
handful will be sd -1, and the average number In it either 
of white or of blark balls will be h^f as many, or d—). 
It makes no difference to the average result whether the 
hitherto unseen ball In the left hand proves to be white or 
black. In other words, it makes no difference in the 
estimate of the average number of sisters or of 'brothers 
whether the Individual from whom they are reckoned be a 
boy or a girl; It is in both rases d-^. The reckoning may 
pTMeed from one member of eaih family token at random, 
or from all its members taken in turn, the resultant average 
romes out the same. 

This, briefly, is my problem Francis Galton. 

On the State In which Helium Exists in Minerals. 
In 1898 I published in the Proceedings of the Royal 
Society the results of some experiments on the evolution of 
gases from minerals on heating them. 1 succeeded in 
proving that the hydrogen end carbon monoxide in the gases 
could be accounted for quantitatively by the reduction of 
water vapour and carbon dioxide by ferrous oxide, or by 
similar substances, and that, except in cases in which 
cavities could be proved to exist, the evolution of a gas 
from a mineral implied Lhemiral ihange at the moment of 
heating. In the cases in which helium was evolved on heat¬ 
ing a mineral, I pointed out that by the action of heat it iS 
possible to obtain only half the helium, though the evolution 
of this gas never really ceases, but only becomes very riow. 
This I took to be evidence of the existence of a chemical 
compound of helium with some constituent of the mineral. 

Recently (Trans. Roy. Dublin Soc., 1904) Mr. Moss has 
shown that by grinding pitchblende in vacuo helium is 
evolved, and considers this result as certain evidence of the 
existence of the gas in the free state in cavities. Since, 
however, helium is evolved, though slowly, from the crushed 
mineral at a temperature not above 300* C., the liberation 
of the gas in Mr. Moss’s experiment may be attributed to 
local heating set up In the process of grinding. 

In view of recent discoveries it appears to me that both 
of us have been on the wrong track in looking for on 
explanation of the phenomenon. As Sir William Ramsay 
and Mr. Soddy have shown, the presence of helium in the 
minerals may have resulted from the decomposition of radio¬ 
active matter, formerly present in them. Recently Dr. 
Jaquerod, of Geneva {Comptes rendus, 1904, No. so, p. 789), 
has found that when helium is heatH in a quartz bulb to 
a temperature above 500° C. the gas passes out through the 
quartz with a velocity which increases with the temperature. 
At 1100°, in a comparatively short time the pressure in 
the bulb fell considerably below that of the atmM]disre. 
Hydrogen appetued to bdiave similarly. 

This experiment shows that quartz, and probably sub¬ 
stances of the nature of the minerals we ere consiaeriDg, 
though impermeable to helium at low temperatures, become 
permeable at moderately high temperatures, and fumisbes 
us with a solution of the second part of our problem. 
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I think that we are now juetifled in aeeuming that the 
katiiiin. a product radio^tctive change, it pretent in the 
■nhierala in a etate of tupertaturated tolld tolutlon; that 
the mineral tubttance being impermeabie to the got at 
ordinarf temperaturee, the velocity with which equilibrium 
it ettablithed between the helium in tolutlon and the helium 
in the gaaeout phaae it infinitely email, but mcreatet very 
rapidly with rite of temperature; that at the aolubliity of 
huluffl In the mineral tubttance it probably very imalt, 
the mineral cannot be made to re-abtorb the gat. Grind¬ 
ing even to an impalpable powder, if unaccompanied by 
local heating, thouid reault in the evolution of minute 
quantitiee of helium only. 

1 may point out in ronclution that the “ deflagration " 
which taket place when “ ferguaonite ” It heated, and 
wai taken by Sir Wm. Ramtay and mytelf to indicate the 
pretence of a chemical compound of helium, alto takes place 
in the cate of tome minerali which contain no helium. 

Univeralty College, Brittol. Moaua W. Travbr& 


The Pollination of Bxotie Plowera. 

In connection with Prof. Groom't article on the pollin¬ 
ation of exotic flowert (November 10, 1904, p. 26) the 
following notet may be of interett. The infloretcence of 
itarcgravia Umbillata it detcribed in Scbimper’t “ Plant 
Geographv,” where Belt't detcription it quoted from the 
“ Naturalist in Nicaragua.” The plant it common here, 
climbing to the summit of the forest trees, and it frequently 
vitited by humming birds. The bird settles on the top of 
the flowert and inserts its long curved beak Into the pitchers 
below to tuck the tweet juice which they contain. I have 
not teen Insects visiting the flowert, neither have I found 
them in the pitchers, and conclude that the birds are 
attracted by the sweet juice itself rather than by insects in 
search of It at Belt luggestt. 

Flowers with strong scent and brutb-llke stamens are 
very common, and one of them, the Pols Doux {Ingo 
Uurina), is surrounded when in blossom by a motley crowd 
of bees, large beetles, and insects of every description, as 
well as by humming birds of several species. The latter 
certainly visit very different plants, but are most familiar 
hovering round the banana flowers, sucking the drops of 
sweet liquid continually oozing from them 

Flowers like the Pols Doux are easily destroyed by heavy 
rain, and biosaom oniy for a short period. A large number 
of others are provide with homed stamens, with barren 
anthers or anther lobes. May not this be a protection 
against loos of pollea by rain and wind, it being kept in 
a shdtered situation, and only set free when on alighting 
Insect moves the stamens? It would be Interpsting to 
observe how far the abundance of flowers with horned 
stamens is correlated with heavy rainfall and constant wind. 

Dominica, December 13, 1904. Ella M BavANT. 


Reveraal of Charge In Induction Machines. 

I HAVX tried Mr. G. W. Walker’s experiment with n small 
Wlmshurst, vdth 8* plates, and find that the reversal he 
mentions generally takes place, but not always. In my 
case, however, the machine is mode so as to excite either 
way, and the reversal will not take place unless excitation 
has occurred while the motion is reversed. 

R. Lanoton Cols. 

Sutton, Surrey, January 6. 


EVIL SPIRITS AS A CAUSE OF SICKNESS 
IN BABYLONIA.^ 

I N a former number of Nature (vol. Ixix., p, 36) the 
attention of our readers was directed to the appear¬ 
ance of the first volume of a work whiidi Mr. Campbell 
Thompson, of the British Museum, was devoting to 
the oonstderation of the important function whidh devils 
and evil spirits were believed to play in the produc- 
tkm of disease by the early inhabitants of Bal^lonia. 

» ''»hs aad S«U Spbiis rf Babylonia,* By R. CampbaU 

gga^n^m iL Pp UvTiys. (Loadan: loiac and Co., 1904.) 
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It was impossible at that time to state the final con¬ 
clusions at which Mr. Thompson had arrived, for the 
publication of his work was not completed; but now 
that wc have the second volume in our hands our 
renders are in a position to judge for themselves of the 
character and importance of me results, which have 
now been clothed in the dress of a modern language 
for the first time. The sources of such results, we 
need hardly say, are the terra-cotta tablets of the 
royal library at Nineveh, now preserved in the British 
Museum, and after a careful examination of Mr. 
Thomp!,on’s volumes ue are able to say that the trans¬ 
lator has done his best to reproduce the meaning of 
the documents which he places before us without 
unnecessary comments or theories. 

It must be said at the outset that wc do not regard 
Mr. Thompson’s work as final in all particulars, for 
in respect of many Assyrian texts this work is the 
editio pfincepf, but none can fail to be pleased with 
the manifest honesty of the translations, which quite 
justifies us in overlooking the baldness and crudity 
of expression which sometimes characterise them. 
In studies of this kind we want the texts and the best . 
rendering of them possible, but the most important 
point of all is that the editor should not read meanings 
into the words of his texts or twist them to suit m-e- 
conceived notions. It goes without saying that Mr, 
Thompson’s translations will not be accepted by other 
labourers in his field without leservation. Indeed, we 
may note in passing that M. Fos<.ey has already 
animadverted upon them in the Recual de Travaux, 
in the Revue Critique, and in the part of the 
Journal Asiatique just issued. It is no part of our 
duty here to attempt to vindicate Mr. Thompwn s 
renderings or to belittle M. Fossey’s knowledge of the 
science of ancient magic, but it must in common fair¬ 
ness be stated that the latter tavant is not skilled in 
dealing with cuneiform documents except through the 
medium of the copies of other scholars who have been 
trained in making transcripU direct from the original 
tablets, and the mere fact that he condemns Mr, 
Thompson’s derivations from the Syriac proves that he 
does not comprehend the importance of one nwthem 
c-_In tiolninir tn pxnlain another. On the 


SemiHc dialect in helping to explain a . 

other hand, Mr. Thompson has spent some vMrs in the 
task of copying the various classes of teWets whlcli 
he is now editing and translating, and though some 
may admire M. Fossey’s testing 
prefer them to those of Mr. Thompson, it should be 
remembered that the translations set forth in the volume 
before us are those of the skilled workman who is 
working at his trade, whilst those of M. Fwsey are the 
product of a student of magic and religion »" 

The groups of t.-iblets published by Mr. ^omp^ 
are five in number. The first are inscnb^ wiA 
exorcisms and spells which arc directed against the 
disease of ague or fever; the second contain charms 
and incantatfons which were intended to do with 

headache; the third deal with a series of diseases 
of an internal character, but it cannot at 
be said exactly what those diseases were; the fourth 
are inscribed with texts written with the view of 
destroying the “ taboo ” to which, it swms, man was 
thought to be peculiarly liable; and tiie fifth supply 
descriptions of supernatural beings, among whim 
may be mentioned a creature who was half won^ 
and half snake. Mr. Thompsoo Idmtifies her with 
the goddess Nin-tu, who was the ^bylonian equivalent 
of the Egyptian goddesses Hathor, Isis, Mer-sekert, * 
&C,, and the Virgin Mnry among Oriental Christian 
peoples. Like each of those goddesses she was a form 
of the World-mother, or chief Mother-goddess who 
plays such an important part in many mytholo«ies. 
By way of supplement, Mr. Thompson has added the 
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itnii*l«rioii of an ancient preacription for cnringr the 
tooUMche. The sufferer was ordered to mix some 
ibeer with oil and with another unknown insrredient, 
and, having rubbed it on his tooth, he recited the 
following words three times:—When Anu had 
created me heavens, the heavens created the earth, the 
earth created the rivers, the rivers created the canals, 
the canals created the marshes, the marshes created 
the Worm, which came and wept before Shamash and 
cried out before Ea, saying:—' What wilt thou give 
me for my food? What wilt thou give me to eat? ’ 
To this the Sun-God replied‘ I will give thee dry 
bones and scented . . . wood.' To this the Worm 
made answer:—' Of what use are dry bones and 
scented . . . wood to me? Let me drink between the 
teeth and let me be at the gums, that I may drink the 
%lood of the teeth and sap the strength of the gums, 
then shall I be master of the bolt of the door ' " When 
the patient had said the above, he was ordered to 
address the Worm and sav, “ May E.i smite thee with 



the strength of his fist, O Worml ” We can only 
hOM that these potent words relieved the sufferer. 

The bulk of Mr Ihompson’s present volume is, of 
course, occupied with the transliterations and literal 
translations of the documents of which he treats j but, 
as these are manifestly intended for the expert in 
cuneiform only, we may briefly note the summaries of 
their contents, which appear In the preface. The texts 
which refer to words of power show that they possessed 
much in^conwon with a similar class ot.document 
found _ |K B^t and elsewhere. The Sumerian 
magiciatr having found out the name of the devil which 
•caused thei sickness he was called upon to cure, pro¬ 
ceeded to deal with it by means of sympathetic marie. 
He cmployied ceremonies of various kinds, in winch 
magical figures, loaves of bread, pieces of hair, water, 
a virgin kid, &c., played prominent parts. Sidenesses 
■could be transferred to &e dead bodies of kids and 
•pigs, and devild could be made to disappear Into masses 
NO. 1837, WL. 7 ll 


of water collected in pots, wfaerenpoit the 
dtemseWes would break. In Sumer and Afccad 
knotted cords were much used for purposes of witch* 
craft, and knotted locks of hair were held to be an- 
powerful. The <iection which treats of the ban aha 
taboo is espedally suggestive, and we hope that Ifr. 
Thompson will say more on these subjects whoi he 
has collected a larger number of ouunples. finally, 
he directs attention to the existence of the word 
“ Kuppuru,*^ which is the equivalent in meaning to die 
Mosaic idea of “ atonement,” and the texts printed in 
the volume before us show conclusively that the acts 
which formed the atonement removed the taboo which 
man had incurred. The Sumerian ceremonies of 
atonement were certainly developed out of sympathetic 
magic, and the examples of atonement given In the 
Bible show that the ceremonies mentioned were, in 
more than one ease, closely connected with primitive 
Hebrew magic Those who are interested in the study 
of magic in all its forms will find Mr. Thompson's 
book of considerable interest and importance. 


bPkECH CURVES. 

A N interesting lecture ‘ was recently mlvered in 
the psychdogical institute of the University of 
Berlin by Prof. Scripture, of the University of Yale, 
whose investigations m phonetics are well known. 
Prof. Scripture’s method is that first employed by 
Fleeming Jenkin and Ewing, and afterwam de¬ 
veloped by Hermann, the writer and others, namely, 
to record on a moving surface, either by photo¬ 
graphy or by a direct system of levers, the curves 
imprinted by speech on the cylinder of a phonograph 
or on the disc of a gramophone. Dr. Scripture has 
recently improved the mechanism of his apparatus so 
as to ootain an amplification of the curves, aixiut three 
times in the horizontal and three hundred times in the 
vortical direction, while the speed of the movement of 
his gramophone plate was reduced iz6,ioo times that 
at which it routes during the acoustical reproductioo 
of the sound His curves have been submitted to 
analysis, and it shows the energy with which the 
research is being prosecuted when ho is able to state 
that in America he has twenty persons engaged in this 
special bit of work. 

In the discussion of his results, Prof. Scripture, in 
the first instance, refers to some remarks by Prof. 
Sievers, of Leipzig, on what mw be called the 
•• melody ” of vowels and words. Prof. Sievers says 
that each line and verse of a poem has its own melody, 
and that this will be determined by the psycholorical 
condition of the individual at the time of its vocsJ ex¬ 
pression. An author, too, while writing a poem, say 
one of a dramatic character, may give a certain 
” melody ” to the expressions ot one individuaL 
Goethe, for example, causes Faust to drop his voice at 
the close of a sentence, while the voice of Mrahisto- 
pheles rises and falls in a variable manner. Sievers 
also points out, as a curious fact, that when Goethe 
completed the poem, many years after he wrote the 
earlier portions, he had forgotten these melodic effects, 
and the later portions have not the same melodic 
characteristics. Prof. Scripture supports Prof. 
Sievers’s view. This melodic character will thus affect 
the quality of a vowel sound. 

Prof. Scripture holds that the movement of the vocal 
cords does not produce a sinuous curve, and her^ 
he agrees with Marage, of Paris. By the movements 
of the cords a number of sudden and more or lesq violent 
dioelcs are given to the air, and each Aock It com¬ 
municated to the air in the resonators. In tills way 
1 du Stoi^B dw SpnCli Karm." h B. W. to tow a. 

AimmimitrHatmrtluItttkk (Uiptw: Vih aad &). ^ 
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'wseafi interpret the groups of marks made on the wax 
iqrliwter of me phon^aph. Ba^ group corresponds 
«e * “ shock ** from me cords, and Die smaller curves 
making up the group are due to the movements of the 
nir in the resonators. Prof. Scripture is not satisfied 
the theory of Helmholtz that the resonators do- 
vdop overtones in a harmonic series, nor with that 
'«f Hefcnann, who asserts that the resonance tones need 
not Aecessarito be harmonic. He states that he can¬ 
not Interpret his tracings by the rigid application of 
oither of these dieories, and he lays stress on the fact 
■mat the walls of the resonating cavities above the 
•cords are not rigid Hke the resonators of musical 
instruments, but are soft, as if the wall were fluid. 
tSuch a resonator, he says, will give its own tone in 
response to all tones. Wc confess that here we are 
not able fully to comprehend the author’s meaning. 

Prof. Scripture endeavours also to establish a close 
relationship between the form of the vibration of the 
eords and the action of the resonators. According to 
him, the form of the vibration of the cord m.ny be 
alte^ by changes in the action of the muscular fibres 
that tighten the cord, so as to produce a tone of a given 
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pitch. Assuming that each muscle fibre has a sepal ate 
nerve fibre (which is highiv improbable), one can s«c 
that the tension of the cords, even when ad.npled lo the 
production of a lone of a given pitch, might be so 
modified ns to give out a tone-wave of a special form, 
.and that thus an almost infinite variety of qualities of 
tone (tone-colours) might be produced. Ihe special 
■quality of tone would mus in the first instance depend 
on the psychical condition of the individual at the 
moment. In the next place, according to Prof. 
Scripture, the “ water-wall ” resonators, as he calls 
them, will develop their own tones, independently of 
the cord-tones, and thus, again, by a summation of 
these tones, the quality of the vowel-tone may be 
almost Infinitely varied In this way there is a 
^hytioJogieal association between the movemenU of 
the cords and the action of the resonators. 

Prof. Scripture also notes that each vowel has its 
«wn harmony, depending on the resonators, and that 
If it is sounded for even a short time its " melody ” 
may change. This is why it is that when we examine 
^ waves corresponding to a vowel as transcribed 
.from tijo gramophone they are often seep to change in 
<^rdcter m wre approach the end m the series of 
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waves. The writer can corroborate thU view from his 
observations by hit own method of recording directly 
the vibrations of a phonograph recorder on a rapidly 
moving glass plate. 

Proh Scripture also points out a fact that was soon 
apparent to all observers in experimental phonetics, 
n.tmely, that in the records of the phonograph or 
gramophone there are neither syllables nor inter¬ 
mediate glides, but a succession of waves, infinitely 
diverse in form, corresponding to the tones of the voice 
or the sounds of any musical instrument The sound 
of a single vowel may be in a groove a metre long on 
the wax cylinder of the phonograph, and in the bottom 
of this groove there may be thousands of little groups 
of waves. The writer possesses records of sonjgs that 
if drawn out would be 100 metres in length. Finally, 
Prof. Scripture lays emphasis on the effect of varying 
intensity ns influencing quality. Apart from the 
theory of vowel-tones advanced by the author, this 
interesting lecture owes its value to the way in which 
Prof. Scripture approaches the problem from the 
physiological and psychological side. The mode of 
pr^uction of vowel-tones is in this sense not entirely 
a physical problem. We are dealing with living cords 
moved by living muscles, and with curiously shaped 
■ csonators h.iving living walls. 

John G McKkndrick. 

' GEOLOGY OF SPITI.^ 

T here are »pots. insignificant in themselves, 
whii h have a world-wide celebri^ among those 
interested in certain pursuits or^ investigations. Such 
IS Gheel to the alienist, Shide to the seismologist, or 
Bayreutli to the musician, and such, too, is Spiti, a 
barren and sparsely inhabited valley in the centre of 
the Himalayas, which has long been known lo geo¬ 
logists for its extensive series of richly fossiliterous 
locks. A district like this could not long escape the 
notice of the Geologltal Survey of India, and one of 
the earliest volumes of its meniolrs is that by Dr. F 
Stoliczka and F. R M.illet. Published in 1864, this 
remained the st.md.ird, .ind practically the only, de¬ 
scription of the geology of Spiti until the publicaliqn, 
in i8qi, of Mr. C I. Griesbach’s memoir, in which, 
while adopting his predecessors’ mapping m the mam. 
he introduced great modifications in the sejjuence. 
Neither of these descriptions, however, is entitled to 
rank as more than a reconnaissance, but now we have 
the results of what may fairly bo describid ns a survey 
of this region, and, in an interesung and clearly ex- 
pressed memoir, Mr. Hayden has gone far towards 
clearing up the points which were in dispute. In all 
cases where he has found himself at variance with 
I his predecessors’ conclusions he has produced 
evidence, and it is in one way satisfactory that he is 
generally in agreement with the one who can no longer 
defend his views. ...» 

I The Spiti valley contains representatives of every 
series from Cretaceous lo Silurian, and a Cambrian 
' age is inferred for a series of sedimentary, but 
fossihfetous, beds underlying the latter. In all th^ 
Mr. Hayden not only collected from known, but also 
discoverk several previously unknown, fossil-honzons, 
among the most interesring of which we may motion 
that ol the land plants of Culm age. In Ae Silurian 
he has restored Stolierka’s correlation and fullv su^ 
Dorfed it by fossil evidence; on the other hand he iiM 
ronfirmed Mr. Griesbach’s disewery of Loww Triiwic 
beds, and his conclusion that there is, m Spiti, a con¬ 
tinuous conformable sequence from Permian to Upp« 
Trias, and in this connection has rendered ample 

^ vTf 1*9, nia»iraf«d (Calcvtu * OovcmMit Prinllnf OAc** i(04- 
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acknowledgment of the work of tiie late Dr A v 
Krafft by whom it had been intended that the descrip 
tion of the Tnasuc rodw ahould be undertaken 
A chapter is devoted to the correlation of the un 
fossiliferous sequence of the outer Himalayas with 
that in Spiti and an impartial account is given of the 
guesses—they are nothing more—which have been 
made Mr Hayden does not attempt to deliver judg 
ment on this vexed question but seems inclined to 
wards Dr Stolicrka s view, in this we think that he 
has not taken sufl cicnt si count of wh-it msy be called 
extra Himalayan considerations The differentes be 
tween Spiti and the outer Himalayas the long sequence 
of fossillferous rocks in the one the complete ibsen e 
of fossils in the other seem to admit of only two ex 
planations—either the rocks of one area are unrepre 
sen ted in the other or the conditions of deposit n 
were so dissimilar that lithological sim larity in the 
two areas is not to be looked for ind either supp si 
tion precludes ill hope if dirt it coirilition 



The memo r is indexed and illustr ited by plates 
several of which ire reproductions of photographs b\ 
the author it bears the stamp of i ir ful work and 
IS worlliy of the reputation of the Gei logical Survee 
of India We regret th it wt cannot s ly as much fc r 
the method of stitching adopted bv the C Icutt 
Government Press tli hot k may be r bound be t tl 
torn and mangled 1 ives can never make a s enily 
volumi 


^IR JAVDhR BRUM ON 0\ THF NEFP OF 
PHY'^ICAL EDICAIIOS 
111* report of the intcr-deparlmental committee on 
'* phjtaichl deterioration while m the absen c f 
scientificluv ascertained data it hesitated to pronoi nc 
the elil it investigated to be widespread has pointed 
us all to a better way and Sir Laudir Brunton in these 
two addresses* dnves home the lesson 
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In speakmg at Cambnd« to the Head 
Association on the Nationu League, whidi oww 
inception to his statespunhke grasp of the peyebo* 
logical moment at which to enlist the sympathy and 
interest of the nation half alarmed halt repentant of 
lU easy optimism and lauses-fatre Sir Lauder Brunton 
went direct to the point— 

How can wc alter most surely and qieedily thoae 
conditions which tend to physical deterioration? 

Ihe answer lies in a nutshell By training the 
young to open air work and play to care of teeth and 
exercise of muscles the girls in preparation of ama- 
tising food the boys m such dnil as will make ttim 
real defenders of their country 

We may not go so far as Sir Lauder in his belief 
in the educative value of die wall picture of the ravas^ 
of the tubercle bacillus—we remember the fearful Joy 
With which we contemplated a ghastly picture of 
volcanic coliuring which an old lady assured us was 
an accurate delineation of a drunlca^ s stomach—nor 
do wo think his picture of the country cottage 
altogether accurate but he has seired the fact that 
the master of the siti ation is the teacher and to the 
teacher he turns confident in his zeal bis devotion 
his sUmulatmg propaganda his patient training, 
confident too in the plastic material our schools bring 
to his hand 

To another large class of workers m the public 
bervice the medical officers of health Sir Lauder 
Brunton also appeals He pointed out to the Incor* 
porated Sor 1 tv that physical efficiency is more than 
doubtful in the m im, of people even if physical detenor* 
ation IS unproved 

hor accurate data as to height and weight growth 
ind physical development of the youth of the nation 
we must look to the teachers in daily touch with them 
Such data have hitherto been conspicuous by their 
tbsence but once in existence they will enable the 
statesman and statistician alike to realise the problem 
thnhave to solve 

This involves periodical measurement and to render 
their task effective the teachers will need inktniction 
and the most likely person to be called in to give that 
instruction is the M O H Without trenching on the 
medical profession the teacher may learn from them 
to detect signs of fatigue or mental strain to note 
defective vision ind physical weakness all of which 
too often escape notice until irremediable mischief is 
done 

Sir I auder Brunton dwelt on the question of the milk 
supply the feeding of underfed school children and 
the housmg question and warmly endorsed the com 
mittee s recommendation that the medical officer of 
health should have secuntv of tenure in view of the 
local jealousies he may arouse the local prejudices he 
may cross Discussing the report Sir I auder Brunton 
approved the desire for a Board of Health to undertake 
aome of the duties of the over worked Loral Govem« 
ment Board failmg such a board he cordially 
welcomed the idea of an advisory council for matters 
concerning the national physique such counal to 
consist of representatives of the Department* of State 
reinforced by men of science and by experts in ques> 
tions of health and of physical development 

He IS assured of the readmtts of the medical pro¬ 
fession to do their part in the educative work, he 
believes in equal readiness of the teachers to learn and 
teaih what it is of vital importance the coming gener¬ 
ation should acquire not only theoretically but 
practically a knowledge of the laws of health 

The N itional League for Physical Educatuxi and 
Improvement has so far been mainly confined to die 
medical profession but now that its aims are focused 
ajtd-dellned Sir Lauder looks to a wider public He 
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hOM that More lonfr not only every medical officer 
of iMUth and every idiool teacher, but every man and 
woman who knows what U needed, will join its ranks. 
Thus will be formed that body of enlightened public 
opinion which b the moving power in every reform 
workM, in every advance made by nation, district, or 
P®".. * KO«pel of physical culture and 

Mltfay environment may win its way to every British 
hom^ No more patriotic work can be imagined, even 
though “ the foes be they of our own household, ” 


NOTES. 

Thi council of the Geological Society of London has de¬ 
cided to award the medals and funds this year as follows •— 
WoUaston medal to Dr. J. J. Hams Teall, F.R.S., 
Murchison medal to Mr. Edward John Dunn, of Melbourne; 
Lyell medal to Dr, Hans Reusch, director of the Geological 
Survey of Norway; Blgiby medal to Prof. J. W. Gregory, 
F.R.S.; Wollaston fund to Mr. H. H. Amold-Bemrose, 
Murchison fund to Mr. H. L. Bowman; and Lyell fund to 
Mr. E. A. Newell-Arber and Mr. Walcot Gibson. 

St. Masoarit's Bat, Dover, where great falls of cliff 
frequently occur, was the scene of another landslip on 
Tuesday, January 10, when an enormous slice of the cliff, 
estimated by the coastguard at about a quarter of a million 
tons, fell Into the aea. The fall occurred a little to the 
eastward of the bay, where the cliff Is about 150 feet high. 
When the fall took place, about 9.30 a.m.. it Is said that 
a very sharp earth tremor was felt throughout the village, 
and was at ftrst believed to be an earthquake. A further 
fall occurred at noon. As the result of these landslips a 
gap about too feet wide and go feet deep appears in the cliff 
The ddbris at the foot of the diff covers a large area with 
some very large fragments of rock. The mass is ao feet 
or 30 feet high, ud extends seawards about a quarter of a 
mile. 


Ws learn from the Time* that an International Archao- 
loglcal Congress wUl be opened at Athens by the Crown 
Prince of Greece on April 7. The opening meeting will be 
held in the Parthenon, and M. Carapanos, the Minister of 
Public Instruction, will address the members of the 
congress. The director of Gredc antiquities and the 
directors of the foreign schools will give an account of the 
progress of archaological research In Greece. The congress 
will be divided Into seven sections{i) classical archa- 
viogy; (3) prehistoric and oriental arcliMlogy; (3) excava¬ 
tions, museums, and preservation of monuments; (4) epi¬ 
graphy and numismatics; (5) Bysantlne archseology, 
(6) instruction in archseology; (7) geography and topo- 
graphy. 

A auoHT earthquake shock which lasted a few seconds 
was fdt at Gibraltar on January 7, at 5 a.m. No damage 
was done. The disturbance was also felt In the Spanish 
towns of Algedras, Campamento, and San Roque. At La 
Lines there were two severe shocks, each lasting about five 
seconds, the first occurring at 4.40 a.m., and the second at 
4.5a a,m. 

On Tuesday next, January ty, Prof. L. C. Miall will 
begin a course of six lectures at the Royal Institution on 
the “ Structure and Life of Animals." The discourse on 
Friday, Januaiy so, will be delivered by Sir James Dewar 
on " New Low Temperature Phenomena," and on 
Januaty sy by Dr. E. A. Wilson on "The Life qf t)ie 
Bmperor Penguin." * 1 
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Wx regret to see the announcement of the death of Mr. 
G W. Hemming, K C., m his eighty-fourth year. In 
addition to contributions extending over many years to 
various magazines and periodicals, he was the author of a 
“ Differential and Integral Calculus," which appeared in 
1848, and also of a work entitled “ Billiards Mathematically 
Treated " (1893), of which a second edition was recently 
published 

Thb death is announced of Mr. Robert Harris Valpy at 
the advanced age of elghty.five. Although a keen geologist, 
he published very little, but he made a very fine collec¬ 
tion of fossils from the Devonian rocks of North Devon, 
and his assistance was acknowledged in the late Mr. 
Etheridge’s work on the “ Physical Structure of West 
Somerset and North Devon " (1867). Mr Valpy was the 
author of " Notes on the Geology of Ilfracombe and the 
Neighbourhood," published anonymously by Twiss and 
Sons, of Ilfracombe. 

Tub first award of the Henry Saxon Snell prize will be 
made this year by the Royal Sanitary Institute. The prize 
was founded to encourage Improvements in the construction 
or adaptation of sanitary appliances, and is to be awarded 
by the council of the Institute at intervals of three years. 
The first prize, which wilt consist of gol and a medal of 
the Institute, is offered In the year 1905 for an essay on 
" domestic sanitary appiiances, with suggestions for their 
improvement." Essays must be delivered on or before 
March 30, addressed to the secretary of the Royal Sanitary 
Institute, 7a Margaret Street, W 
Tub Association for Maintaining the American Women's 
Table at the Zoological Station at Naples and for Promoting 
Scientific Research by Women announces the offer of a 
third prize of aool. for the best thesis written by a woman, 
on a acientifie subject, embodying new observations and 
new conclusions based on an independent laboratory re¬ 
search in biological, chemical, or physical science. The 
theses offered in competition ore to be presented to the 
executive committee of the association, and must be in the 
hands of the chairman of the committee on the prize, Mrs. 

I Ellen H. Richards, Massachusetts Institute of Technology, 
Boston, Mass , before December 31, 1906. The prize will 
be aw^ed at the annual meeting in April, 1907. 

Tub death is announced of Mr Beauchamp Tosver, who 
was associated for some yrars with Mr. W. Froude, F R.S., 
in the experiments made for the Admiralty on the models of 
ships and on full-sized vessels and engines of the Navy, from 
which experiments much of the present knowledge of the 
scientific design of ships has been derived. While working 
as a consulting engineer, says the Times, Mr Tower de¬ 
veloped several ingenious inventions, notably a machine to 
carry out Mr. Spencer Deverell's idea of obtaining work 
from wave motion, the well known " sphencal " steam- 
engine, largely employed for some years where high roUry 
speeds were needed, a centrifugal pump revolution indicator 
for ships, and a gyroscopic steady platform for guns at sea, 
all of which afford good examples of originality and scientific 
acumen. He also undertook for the Institution of 
Mechanical Engineers, and carried to a successful issue, an 
extremely complete series of experiments on friction, by 
which much new knowledge on the subject was gained. 

Londonbrs probably began to realise that the qlectrifi- 
catbn of the “ underground ” railways was nearing com¬ 
pletion when, last sveek, a partial electrical service was 
started on the section of the lines running from Baker 
Street to Harrow and Uxbridge. This marks the first step 
In the change which Will be carried out by degrees 
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ov«r tb« whoto qrttem, the dectriciU trelni belaff at flnt 
tvn in place of aoine only of the regular traini, their 
number! being Increaaed until eventually the complete 
eervice it electrical. When thle hai been effected, and the 
ateam tralni entirely diiplaced, the cleaning of the etatione 
and tunnel! arill be taken in hand; it le not until thii It 
complete that the public will derive the full benefit of the 
alteration, to it it to be hoped that no difficultiet will be 
expwlenced to cauie delay. It hat been no email under* 
t^ing to prepare everything for the convertion of thete 
line!, and the acthal ihange ittelf mutt necetiarily be 
carried out with care, especially at it hat to be effected 
without interruption of the traflir. 

M. H. Bourgbt, of the Univertity of Touloute, writes to 
ask what it the form of the surface of a fowl's egg, and 
if precise measures have been made of eggt in order to 
determine whether the shape it constant and approaches 
that of any known geometriial figure. In reply to this 
inquiry. Prof. G. H. Bryan, to whom the matter was re¬ 
ferred, remarkt:—1 believe it it generally recognised 
that the shape of the meridian section of an egg it most 
approximately a Cartesian oval, that is, a curve given by 
the equation ar,+bf,=ie, where r, and r, are distances from 
two fixed points. For a =-6 this becomes an ellipse, but 
with a and b unequal we get a figure with one end more 
rounded and one more pointed, very like an egg But 
anyone who tried to find mathematical equations for the 
curvet occurring in the forms of organic life would have 
a difficult task, especially if he were to tackle the 
DIatomaeese It should alto be remembered th.it the number 
of curves which have an equation is infinitely small com¬ 
pared with the numbei of curves that cannot be so re¬ 
presented " 

Th* annual report of the Russian Geographical Society 
for 1903 has only just reached us Among the scientific 
explorations accomplished during the year we notice the 
explorations of Lake Balkhash by .M L S. Berg, of Lake 
Kosogol by M V. S. Elpatievsky, of Lake Ladoga by 
M J. M. Shoknlsky, and of various lakes in European 
Russia, as also of Loke Gokcha, by several students under 
Prof. D. N. Anuchin. M. V. I. Lipskiy has continued to 
study the flora of Central Asia, in connection with his 
forthcoming work on this subject, and has made for this 
purpose interesting journeys in the Tian-Shan, while the 
range of Peter I hat been further explored by M. V Th. 
Novitzkly. The botanist, M J. N. Voronoff, explored 
north-western Mongolia, M. N. B, Grinevetskiy the flora 
of Transcaucasia. V A. Faussek the Transcaspian fauna, 
Md V. E. Petersen the Lepidoptera of the Urals. A 
journey in the Pechora region, by P. P. Mataftin, is also 
worthy of notice. Several expeditions—Dr Zarudnyi in 
Persia, .Syeroahevskiy, explorer of the Amos, in Yexo, 
Kartkiy in White Russia—were at work during the tame 
year, at also the committee for the scientific lollection of 
folk-songs, with their music. 

At the meeting of the Institution of Civil Engineers held 
on January 10 Sir William White, K C.B., delivered an 
address on the recent visit of the Institution to the United 
States and Canada. He described the visits made to the 
principal efigineering works In New York City and district, 
to thoAs in ('anada, and to similar enterprises in Chicago. 
In Canada, many opportunities were afforded to see 
examples of the utilisation of water power, and no one 
could fall to realise the enormous possibilities of develop¬ 
ment in the pulp and paper industry, with cheap power and 
a gwM supply of labour. The visitors were Informed that 
NO. 1837, VOL. 


srithin a few miles of Ottawa there Is soa,ooo h.p. et erglig 
power, and within a radius of forty^ve miles nmOf a 
million horse-power. At Niagara on the Cfn«d»f n sidp 
three new undertakings are being nqddly advanced, 
together giving more than 400,000 h.p., sriiile a fourth 
will yield 40,000 h.p. When thete are completed the grand 
total of power derived from Niagara on both sidee of dw 
river will be about 700,000 h p. These particulars were 
followed in the address by an account of the Intetv- 
national Engineering Congress at St. Louis organised 
by the American Society of Civil Engineers. Conduding, 
Sir William remarked that there can be no doubt but this 
visit enabled American and Canadian engineers to give 
practical proof of their fellowship with British engineers. 
The visit mutt tend to strengthen the friendly feeling already 
existing between the United States and the British Empire. 
It must result also in a better understanding between the 
mother-country and Canada 

A VALUABLE report by Dr. Musgrave and Mr. Oegg on 
pathogenic amoebx, the cultivation of omoebas, and 
amoebic dysentery, hat been issued by the Bureau of 
Government Laboratories, Manila (No. 18, 1904). It it 
considered that ail amoebm ore, or may become, pathogenic. 
Pure cultures of amcebm were obtain^ by a modified plotf 
culture method, but it was not found possible to cultivate 
the organisms unless bacteria were present in the cultiva- 
tlons, and the amretxc were often found to exhibit q 
preference for certain species of bacteria. ,, 

Thi United States Departmint of Agriculture has added 
to its valuable memoirs on food and diet a report by Messrs. 
Woods and Mansfield on the food of the Maine lumbermen 
(BuUttin No i4<), 1904) These men perform hard manual 
labour, and are muih exposed to lold, wet, and hardship, 
and the staple duily fore consists of pork or beef, sour 
dough biscuits made of dough whith undergoes ferment¬ 
ation with n " wild " yeast, ten and molasses, and beans 
which are first parboiled m the forenoon, and are then 
packed with alternate layers of salt pork in a pot which 
IS covered with hot ashes and earth, and allowed to cook 
over night It is considered that the dietary, as regards 
protein and energy, is the highest yet recorded for any 
American labouring men, is well digested, and costs about 
ay 5 cents per person per diem 

Wb have received a lopv of the third and final part of a 
“ Catalogue of Canadi.m Birds,” by Mr. J. Macoun, Issued 
by the Geological Society of Canada, which deals with 
such families of the Passeres as were not included in the 
preceding part Owing to the fuller knowledge of the 
habits of most of the birds recorded In this part, at com¬ 
pared with those in Its predecessors, a larger amount of 
space IS devoted to the majority of the species, thereby 
enhancing the value of the work Otherwise the method 
of treatment Is the same at that adopted in parts i. and li., 
which have been previously noticed in our columns. 

In the eighteenth annual report of the Liverpool Marine 
Biology Committee, dealing with the new biological station 
at Port Erin, Isle of Man, the director deploree that while 
there have been more students than in any previous year 
(who have worked harder than their predeceesors) and more 
Investigators engaged on original work, to say nothing 
of the success of the public meetings and the excrileat result 
of the fish-hatching, yet the number of subecribers doee not 
increase j and, in truth, the list of subscriptions to sudi aa 
admirable institution is but a pitiful one—a tbtal of 
89!. 3s. dd. The marvel, indeed, la how ad puich good 
work is accomplished and the estabUshlhSBt leapt in golag 
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OA an iiteom* of 1701 14# td Apparatitljr however 
most bt tome oAer fund for the up keep of the buiM 
lag u there are no {tema in the account for caretaker s 
wagee or for repalra The committee hae been unfortunate 
In loelDg eeveral influential friends and supporters among 
them Dr Isaac Roberts during the past year and regret 
Is eapras i ed that it becomes Increasingly difficult to find 
man of the tame stamp among the younger generation to 
IIU their ;riaces The report is illustrated with figures of 
the eaily stages of the development of the lobster and of 
the plaice Although plawe having wu fairly successful 
results were by no means so good as regards the rearing 
«f lobsters After one failure 5000 larva were successfully 
hatched but of these despite every care very few attained 
the lobsterling ’ stage. It Is incidentally recorded that 
the female spiny lobster (Pabnunu vulgans) destroys her 
<ggs in captivity The general interest of the report is 
much enhanced by an illustrated account of Manx (or 
'* Manks ’) antiquities inclusive of fossil mammals by 
Messrs Kermode and Herdman 

In the SttiungibertckU No sa of the tmperisd Academy 
of Sciences in Vienna Mr J Dorfler gives on itinerary of 
a SIX months tour in the island of Crete undertaken for 
the purpose of eollerting botanical specinirnb From this 
point of view the journey was very sue easful as laoo plants 
were obtained including Tnaiema Stebtrt Smscio 
gnaphalodet and the tiny BtUmm minutum 

Two rare seaweeds Rhipidosiphon and Calllpsygma both 
referred to the Codiaceaa form the subject of a short article 
contributed by Mr and Mrs A Gepp to the Journal of 
Botany (December 1904) and Mr Salmon presents a second 
instalment of hu notes on Limonium The keoond supple 
ment (1898-1903) to the biographical index of British and 
Irish botanists compiled by Mr J Britten and Mr C S 
Boulger it concluded in the same number 

In addition to the maintenance of the more ornamental 
gardens the director of the Public Gardens Jamaica in 
his report for the year 1903 4 desenbes a number of expert 
menls which have been carried on at the Hope Exjier ment 
Station IVith the v ew of combining the good qualities of 
different vanetics of pineapples a number of hybrid 
eeedlings have been riised by crossing the Cayenne Ripley 
and Queen varieties Ihe method of growing Sumatra 
wrapper tobacco under tent cloth at practised in the 
Connecticut valley in America was tried with good results 
but the climate at Hope was found to be too dry for curing 
the leaf mtlsfactonly Considerable success bos attended 
the buddmg of mango nutmeg cocoa and other trees and 
the process is strongly recommended both as a means of 
rapid propagatioa and also with the object of improving 
the fruit 

Wi have received a further instalment of the States 
gasetteers already noticed in the Gazetteer of Weat 
Virginia by Mr Henry Gannett published by the United 
States Geological Survey ^ 

Tbb August and September <1904) numbers of the 
BoOethno ol the Italian Geographical Society contain an 
wxtremely interesting and suggestive memoir by Prof 
Guatavo Coen on the supposed decadence of Great Britain 
sud the awakening of eastern Asia The concluttona of 
the paper which cannot be briefly tummanaed are 
nbvsously die result of wide study and research and ibould 
he of gmt velue to geographleel and political atudenU in 
tMe country 

In a paper pubhthad recently m the Hunnnan Matht 
mutueMam tmd natortsMssatreha/fUeiken BaAchta lir von 
tC a l e cain s rity givee an account of further obaSrvations end 
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experimenta on the warming of d fferent layere of liquid 
by the sun s rays Observations in lakes in which salt 
water it covered over with a stratum of fresh water show 
that the salt watrr may be warmed to a much higher 
temperature than the overlying fresh water Experiments 
with solutions of magnesium sulphate sodium sulphate 
ammonium chloride and sodium carbonate and with fresh 
water covered with petroleum and with olive oil gave 
eimilar results It is concluded that the phenomenon is of 
general occurrence an I that it is a factor of geological 
importance in the formation of certain deposits 
The United Stales Weather Bureau has repnnted Mr 
W L Moore s article on climate wr tten for the Encycio 
pedia Americana as No 34 of its Bulletins It embraces 
only thirteen jiagee of large octavo size and is written in 
clear simple language that can be understood by all It 
contains in this small space a large amount of useful in 
formation relating to the effects of solar energy distri 
bution of land and water and mountain ranges With 
regard to secular variations the author is of opinion that 
there has been no appreciable change in the cl mate of any 
large area within the period covered bv authentic history 
Wa have received from the observatory of the Univors tv 
of Odessa a copy of its Annals for the years 1901-3 The 
observatory having then completed the tenth year of its 
ex stence the volume in quest on includes in add tion to 
observations taken thrice d iily and the monthly ami yearly 
results for 1901 3 a valuable senes of means for the ten 
years 1894 11'*) observatory is s tuated in lat hide 

4t* 36 N the mean temperature is given as 38“ 8 in 
January and 73“ i in July Ihe absolute m iximum wis 
94® 3 and the mm mum —10® 3 1 the temperatuie of (he 
ground is observed at various depti s The annual ra nf ill 
IS only 13 inches the wettest month is June (3 3 inches) 

Wv have received a copy of the report of the Internal onal 
Meteorolog cal Comm ttee s meet ng at Soutl port in 
September 1903 Ihe meeting was well attended and 
various subjects of nterest were d scussed includ r g the 
vcluable reports by subconin trees and by mdividurlb these 
reports are printed tn exlento m the appendix Five of them 
refer to the arrangements exist ng or proposed for the 
exploration of the upjier air by means of balloons and kites 
and to the results hitherto obtained Much credit 11 due 
to M Teisserenc de Bort who in addition to the stations 
ha has established at Trappet and Ittev lie near Pans has 
been chiefly instrumental in establishing similar stations at 
Moscow and Viborg (Denmark) This latter enterprise is 
acknowledged to be a most important contribution to 
meteorological Kience Appendix v 1 is a very valuable 
report by Sir Norman I ockyer on timultaneoua solar and 
terrestrial tbangev which may have on important influence 
on the meteorology of the future After summarising the 
investigations made from earliest timet he points out Ihe 
considerable advances made during the last quarter of a 
century Among the other appendices we may spenally 
mention two by Prof Pernter (chief of the Austrian Meteor 
ological Service) and by M Rykatcheff (director of the 
Russian Service) on the use of the hair hygrometer instead 
of the wet bulb thermometer This instrument is found to 
be of much service in times of severe froet M J VitAle 
contributes a valuable report on radiation The author 
point! out that the question is exceedingly complex and 
demands a eomjriete study of each of the simple radiations 
whteb go to m^e up the total solar radiation The Inter 
national Meteorological Committee voted for the eonvening 
of a conference of all directors' of meteorological oflkee, to 
bfl hMd |it InntiNoick in Segteniber 190J 
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Mmirs. J. J. Gmiffin and Sous h*v* ■wit ui ipedinMi 
of " Vitro-lnk," which It a non-corrotlve Ink for writing 
on glait, celluloid, wood, or other material. The Ink may 
be uied with an ordinary pen, and flowt quite readily. A 
useful property Is that it may be completely removed by 
means of a damp cloth at any time before it hat tet hard, 
so that mistakes can be rectified without difficulty. The 
ink win be found of especial service in labelling such things 
gs laboratory or photographic dark rtiom bottle*, where 
labels of ordinary typo quickly become discoloured or worn 
away. When written on with vltro-ink thr ln*i-riptlon» 
entirely resist strong acids, and it is only prolonged action 
of strong alkalis or boiling water which may efface the 
material. Microscopic slides, lantern slides, and glass or 
celluloid photographic negatives may be labelled and 
numbered direct, and as the Ink is quite unaffected by 
alcohol It can also be employed for biological or other 
specimens which it may be necessary to preserve In spirit. 
Another useful field for this ink will be in the rapid pro¬ 
duction of diagrammatic lantern slides for class or lecture 
illustration, as the design may be drawn direct on th* glass 
during actual projection, thereby placing considerable 
facilities in the hands of lecturers or others desiring to 
employ the screen in place of a blackboard or prepared wall 
diagrams. The ink can be especially recommended to 
photographers as an efficient labelling agent, showing good 
contrast in the dork room light, and capable of being 
washed clean instantly whenever the name* become stained 
from the unavoidable oxidation of the various solutions 
employed. 

Mr a. Hrnrv Savaob Landor’s new book, “ Tibet and 
Nepal," will be published within the next few days by 
Messrs. A. and C. Black. 

Mrssrs. Gioror Bbll and Sons have published a 
teacher’s edition of part i. of " Elementary Algebra," by 
Messrs. W. M. Baker and A. A Bourne. The arrangement 
by which the answers are printed on the page opposite to 
the examples which are to be given to pupils to work out 
should prove convenient for the teacher during class work. 

OVR ASTRONOMICAL COLUMN. 

Discovery of a Sixth Satslutr to JumKR.—A telegram 
received from the Kiel Centralstelle announces the discovery 
of a sixth satellite to Jupiter by Prof. Peirine. The exist¬ 
ence of the object was suspected in December, 1904, and 
was confirmed hj an observation made on January 4. The 
position angle on that date was 369°, and its distance from 
the planet 45', the latter quantity decreasing 45* daily, 
whilst the apparent motion was retrt^rade. 

A later communication from Kiel states that the dis¬ 
covery was made with the Crossley reflector, observations 
of the satdlite having been made on December 3, 8, 9, and 
10, 1904, and January a, 3, and 4. 

Court 1904 d (Giacobini).— Another set of elements and 
an ephemeris for comet 1904 d have been calculated by 
Herr M. Ebell from positions determined on December 17, 
a I, and a6, 1904, and are given below 
Elements. 

T s 1904 November 4'aa (Berlin). 


Ephrmxris tor Coiswt 1904 The MtoWtj 


*0 w 41 

0»ai8 3301-19 
» = 99 39;« J 


leg g *0 17536 

EphemtrU (lah. Berlin). 
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Slements. 

T = 190S January t ayio (Berlin). 

M> -341 ai'a*"! 
a- 69 54*8»M905t» 

I « 35 3070J 
log 7-0 19344 

Bphemeris lafc. (Berlin). ^ 

his. . , <9 

:■ ... US7::: SSS 

! 30 14656 .. -f-T I3'6 - - 073 

Brightness at time of discovery -i-O. 

According to the above the comet will ^ 
south-eastern corner of the constellation Pb^ 
and will be about twenty-live minutes west of « Plsctum 
on January la (Kiel Circular, No. 7»)- 
CowuRB o* Stars in thr Soutorrh Hmrpi«m.-- 
During the period Octo^. i^-March, iw, Dr. J. 
Moller, whilst cruising in the tropical r«lons£^ Attot^ 
and Pacific Oceans, made a number of “hse^lons ^ 
colours of ifi9 stars situated between dedinatkm -scT and 
the South Pole, all of which were about 3|5' 

The results of these observations are published No. 
3980 of the Attroaomuehe Nachrichten, where the obeenrw 
nliw shows the reduction of his colour values to 
scale and the differences between his own results and those 
obtained by the latter observer. ^ . 

" Thr Hbavbns at a Guncr."—T he lui«l|r card calen^, 
"The Heavens at a Glance," published “7 
Mee, Uanishen, price sevenpence. post free, is full of u^ 
Information for amateur astronomers. Among other things 
it contains a " celestial diary " which gives all the 
important astronomical evenu during each monft, a table 
■h^ng the elements of the sun and planets, 
information relative to the brighter stars, variable and 
double stars, and star clusters and nebul®. 

Intended to hang on the observatory wall, the calTOdar 
forms a most useful adiunct to the more voluminous 
almanacs whith it epitomises. 

ASTRONOHItAI. •• ANNWARJO " OF THR TORIN OMMVAI^ 

_The first annual publication of the Turin Observate^ 

appeared in the year 1787, but for various reastms thrir 
appearance has not been continuous. A new series 
mmces with the " Annuario ” for the present year, and In 
the preface Signor Boccardi, the director, explains Its ral^ 
d’ltre by the statement that it does not contain the 
ephemerides, star-places, flic., published ‘".J**!. 
national almanacs, but deals more especially with the calct^ 
latlons and researches made at the Turin Observatory, and 
fills up the gaps loft by those almanacs. 

As exampTrs of this we may mention the tablw whldi 
contain the mean positions and the apparent positions at 
upper culmination (Greenwich meridian) of aoa stars not 
Included In the " Nautical Almanac," the Ameri^ 
Ephemeris,” or the “ Connaissance des Temps. The 
hdlocentrlc coordinates of Jupiter and Saturn (for 1905 and 
1906), the elements and ephemerides of various minor 
Janets, a mass of meteorological data, and a review of 
the meteorology of 1903 are also given. 

Orioin of Lunar FoRMAnoNS.—In a paiw on “A 
Possible Exirianatlon of the Formation of the Moon, read 
before the Royal Society of Edinburgh on Novem^ si, 
1904 (see NAfuRE, December 8, 1904, p. 143). **r. O. 
Romanes showed that there had never been sufficient beat 
developed in the interior of the moon by gravltarional conw 
presslon to account for volcanic action on its surface; and 
he explained how lunar markings could be accounted for M 
his hypothesis by the Impact of meteorltlc masses Dr. 
Johnston-Lavis writes to say he has long held this view, 
and reminds us that Dr. G. K. Gilbert developed the Impact 
theory of the formation of lunar craters eevM years ogb 
(see BuU. PhU. Soc. of Wariilngton, v<^ xll., pp. S4IHI9S, 
and Naturr, vol. xlviii,, p. 8a, May 13, ifipjb 
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ASSOC^TWijS IN MOORLAND | The dwtmt in which mapping hu been carried on by 
. , UidiKIt>ia ‘he author roneists of a great extent of bleak gently eloping 

fJVRING the last four yeara eyetematic obeervatione have | moorland of which ibout to per cent liei above aooo feet 
been made on the distribubon of the vanouv a<i9oct The author has found that conaiderable and marked ihannea 
abona of vegetation covering the moorland region iving ■ t tke place in the plant asiociationt at about aooo feet See 
to the eait of the Vole, of E«n ‘ The boundariev of each vegetation reatev and many alpine plantv make their 

' ippearance which are absent fiom the lower iiioirlands 

Ihe geological fonnalion in the louth 
ind west of the district is chiefly 
( arbonifcruus limestone yielding only a 
s n ill omi unt of detritus whilst in the 
n rth and east the limestone thins a«K 
ind s replaced to a great extent by 
smdslunes (,r ts and shales which 
>uld a muili lirf, 1 tmount of detritus 
I his f atur his an impertant effect 
ipon the veget it r n the wetter types of 
asso latiuns bcinf, dcvtl ped upon those 
ro< ks Yielding 1 large amount of 
deti tus 

I he not rlands first resolve themselves 
into two thief typ< s gi ass moorland and 
hciithpi moorland ind these are fre- 
cfuentlv linked to^ptl 1 li several inter 
mediate plant assoi itions Dry heather 
iiMOrs or heaths do n t locer iny great 
i\t nt of ground and are chiefly found 
m the limestone disti ts of the south 
Ihe wetter typea of hi ithei moors are 
well d leloped and the whole district 
c in be briefly (k scribed as a wi t heither 
ind dry griss moorland iruntry these 
feiturrs are welt shown in m inv of the 
hopes ind g Its hading out of Wear 
d lie and South 1 ym dale 1 he steep 

lower slopes of the hills are covered 

„ ,-Socc.««» of «»,Und v.g«. oa K.i phonm Bo, on .be aanau. Nsria. I"? 

OfMs Heath developed on the dope! below duui,io, to t rsM Henth with !• nopboram at tbs as the dominant plmt Above 

wet gemly itoping lortsround IK reached fnntbtCftfn^k atjn w«/ Mou fiet to 1800 feet the slope of 

the giound lx tomes more gradual and 

down on the six inch Ordnance map and reduced to the shales and gnts make their appearance \.t the same time 
one>ineh map for publication 1 he factors governing the the Sarius ttneta istociation yields to heather associations 

diitribution of plant associations over such a limited area n which Eriophorum is always a prominent plant The 

are mainly edaphtc although the 
differences In altitude which amount 
to about J500 feet in the area 
in question produce changes in the 
vegetation which are chiefly due to 
dimatic conditions Much of the \ege 
tation at present covering cultiiated 
areas in Britain owes its distribution 
to artificial agencies edaphic and 
climxtic factors being to a great extent 
masked Ibe more remote moorland 
districts of the north of Fngland and 
Scotland however give opportunities 
for studying plant associations the dis 
tnbution of which is chiefly determined 
by odapbic and climatic faitors the 
artificial factors due to the influence of 
man being secondary 
The most important artificial agencies 
tending to modify the natural distribu 
bon of vegetation covering our moor 
lands at the present day appear to be 
drainage operations and graving of 
cattle On many of the xipine moor 
lands these factors are almost negli 
gible and any change in the vegetation 
naa been caused not by artificial 
amcies but by secular changes in 
oUmate Ihe evidence of a change in 
vegetabon both on the alpine moor 
lands of England and Scotland is un 
Ittlstakable and it is possible to a certain 
oxtant to reconstruct the waves of 
Tagetation which have occupied the area 
Bia passing away of the last ice sheet 
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mentioned sinci 1 succession of different types of moorland is often well shown 
aknw tome of the edges m the north-east of the district 
At Redbourne Edge the cimost flat poorly drained summit 
J IS entirely covered by Eriophorlum Irag developed on deep 
I wet peat As the edge of the bbg le approached the peat 
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bMomM ints and Erkmhorum m nplacod by a narrow 
band of CaHuna moor Peat ia abaent on the elope b^w, 
and the ground la tenanted by Nardua graia heath yielduw 
to a wetter type of graaa heath dominated by Molinia and 
Erio|diorum Such a succetaion of terracea of Ertophorum 
bog Calluna moor Nardua graaa heath, and Molinia 


bleached Nardua atanda out in vivid contraat to the aombre 
hued Calluna and Eriophonim aaaociationa 

^e lower alopea of the alpina moorlanda are generally 
co ^ red by heather aaaociationa which yield to paature and 
graaa heath aa the aummita are approached The drier hilla 
are covered by an aaaociation conaiiting of Calluna Rvhut 
CHamaemonu Vaectmum MyrtiUiu and V Vitu Idaea the 
wetter hiUa are characteriaed by a much greater develop¬ 
ment of Snophorum vagtnatum and S angutUfoltum 

rhe aummita of the hilla are generally tenanted by a few 
atunted ffiembera of the lower aaaoaationa in aome caaea 
however the vegetation only forma patchea aeparated by 
bare atony eoil or peat Part of the summit plateau at 
Croaa Pelf at 3900 feet is entirely tenanted by Racomtinum 
lanugmotum which forma low mounds of peat frequently 
broken by patchea of atones and bare soil a formation bear 
ing a close resemblance to a mosa-tundra of northern 
latitudes 

A LOiuiderable portion of the higher ground Is covered 
with a deposit of peat varying in thickneav from a few 
inches to nevly 30 feet The peat appears to be undergoing 
rapid denudation at the present day—in many places larn 
areas are quite unoccupied by vegetation and exhibit the 
channelled and wasted appearance characteristic of peat 
hagi These features can be seen on all the peat covered 
hilla of the Penninea the Cheviots and the Scottish southern 
uplands being particularly well marked on the Moorfoot Hills 
and in the 1 weedsmuir district and again appear In moat of 
the peat districts of the Highlands Manv of the lowland 
moaaea particularly those bordering on the Solway I irth 
and along the west coast exhibit no such denudat on How 
far the denudation of tbt mosses in the hill dintr ts is due 
to drunage operations it is difficult to say but the fact 
that the peat Is generilly w isted iway qu te as much on 
the more remote moorlands where artificial dra nagc has 
scarcely been carried on at all as on the drained areas lends 
strong support to the view that denudat on is due to clin atic 
changes This is further supported by 1 detailed examm 
ation of the deeper peat beds which frequently show many 
alternating beds of wet and dry condition plants The 
peat beds on the Cross Fell cham are evidently of vwy 
ancient origin as the author ‘ has found the remains of an 
Arctic flora at the bsse consisting of Arctic willows and 
the peat above conta ns the remains of extensive woodlands 
up to an altitude of 3700 feet The area in which woodland 
remains in the peat have been observed is about 140 square 
miles whilst only 11 square miles are forest clad at the 
present time 

Gunnar Andersaon* has shown that the destruction of 
some of the woodlands buned in the peat of Sweden has been 
caused by artificial retention of drainage water and a 
gradual exhaustion of food supply in the upper layers of 
the peat thus bringing about a gradual swing from wood 
land conditions to moss conditions and again to heath 
conditions Ihese causes may have produced alternations of 
woodland moss and heath in aome of our low lying mosses 
but an examination by the author of the peat lying between 
the woodland beds suggests that tbq destruction of much of 
the buried forest growth has been due not to local alter 
ations in drainage and failure of food supply but to climattc 
changes acting over very long periods of time 

Framcis J Lewis 


rJ/E ABNORMAL IWL S 01 JANUARY 7 
A N abnormally high tide was experienced down the east 
coast of Britain on Saturday last January 7 extensive 
areas being floodsd and considerable destruction wrought 
At 6 p m on Friday Januaiy 6 as shown in the Meteor 
ologicol Office reports a very deep cyclonic system 
appeared over the upper part of the North Sea the boro- 
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meter at Sumburgh Head having fallen quh^ to sST 
inches There was a stem gr^ent for nortn-wesWly 
winds and in the course of the ni^ a more or leas atbero 
gale from that quarter was exi^enced over the North 
Sea and os the south going tide ttam the Pentland Fbth wae 
then on the flood both ito vetooty and its volume wero 
greatly increased so that it reached the Thames estuary 
some hours ahead of its time and was several feet above the 
calculated height While the tow barometer of Friday night 
may have caused the tide level in the far north to have boon 
raised about a foot the very rapid increase of pressure to 
30 S3 inches at 8 a m on Saturday at Sumburgh Head a 
rito of 1 13 mches in fourteen hours may have done some¬ 
thing towards swelling the volume of the tide further south 
^cept for the hard gale the conditions were very similar 
to those which prevailed with the great tide experienced 
on the southern and south western coasts at the begiiming 
of February 1904 (Nature vol Ixix p 348) 

Much damage was done all along the coast from Scar¬ 
borough to the fhames At the former place the pier was 
entirely washed awav and at Hull Goole Boston Yar¬ 
mouth and Lowextoft and other places the low lying porta 
of the towns were flooded The damage was not due to 
unusual violen e of the wind alone but to the combined 
effects of wind and tidal waves From the returns of the 
Meteorological Office it appears that the force of the gale 
from Wick to Yarmouth varied from 7 to jo on the Bmu- 
fort scale Ihe tide was the third after the new moon, 
and laid down in the tide tables as less than a full spring 
tide At Boston 38 feet 5 inches was recorded on the gauge 
at the dock or 11647 feet above Ordnance Datum 
being A feet 8 in hes above the height expected The follow 
ing tide in the evening was 31 feet 11 Inches or 1 foot 

10 Inches below the tide table height the difference m the 

two tides being b feet 6 inches The highest tide recorded 
there previously was in 1883 when the tide rose to 39 feet 
the groat record tide of 1810 r sing to 39 feet 4 inches 
Notwithstanding the great height to which the tide rote it 
ceased flowing nearly half an hour before its proper time 
The tidal wave had fortunately somewhat expended its 
energy before reaihing the Thames but the water was in 
a very disturbed condition By mid-day the water at Putn^ 
Bridge had risen as high as it should have been at full 

tide which w ii> not due unt I 3 4J At i 30 it was a foot 

higher than xny spr ng tide in recent years Shortly after 
this the water began to recede and continued to do so 
for half an hour Then the water again rose and at 3 15 
the ebb again set in Ihe water in the Thames and Med¬ 
way estuaries was kept from receding by the gale and 
on the mormng of Saturday it was 8 feet above its normal 
height At 9 a m when the tide had still 4I hours to flow 
it was running up thr Medway 6 feet above the anticipated 
height at this stage By 11 o clock the level of high water 
was reached but dunng the remaining a| hours the flow 
was very slight compared with the earlier stages and 
although the water rose from a to 3 feet above the normal 
height there was no overflow or breaches in the bonks 


THF LLrCTRO THhhMIC MANUFACTURE 
OF IRON AND STEM » 


'T'HIS report is of great interest and importance to iron 
and steel metallurgists and the appointment of the 
commission which has drawn it up suggtots that Canada 
has an enterprise m fostering metallurgical knowladga 
which the Government of the mother country mig[ht vr«t 
imitate for the advantage of British metallurgies indua- 
tries The bngiish metallurgiat attached to the commissKin 
was Mr F W Harfaord 

Three processes were expenmentSIy exammed —ft) tha 
R)Slin process at Gysinge Ssveden (this is an laductloD 
process not involving the use of electrodes) (3) tba Hdroult 
process at La Prax France (this is a resistance method 
involving the use of electrodes) (3) the Keller process (also 


a resistance method in which elecbvdes ora employad) 

On p 15 of the report Dr Eugene Hoanet, Os cIM 
I RtoortStlM CtsenuauasppoiaUdbyMr CUioedlUkea MIsiaMtef 
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__,_■ that ha conndara " By far the n 

fanpor^t exparnnenta wtUteoMd by the Comnuuion % 
thoae mode by Keller, Leleus and Company at their worka 
at Livet ” 

It u a httle dtffieult to reoliae upon what groundt the 
above concluiton wa* arrived at Putting aeide the 
apeculative calculatione of M Keller and descending to 
eiqieninetttal facte it appears that the commission saw 
emelted several tons of pig>iron as a rule remarkably high 
In manganese (i 5 per cent to 4 per cent) and hence of 
limited commercial interest and as it is evidently not 
ehought by the commission that the electric furnace » 
to become a serious competitor with the blast furnace the 
specified exceptional value of these results from an industrial 
point of view is not quite clear 

As regards steel only one not very satisfactory and u 
tested heat was made (see pp 77-78) yet upon such evidence 
the report states that this process is capable of producing 
steel equal to the best products of Sheffield s crucibles 
Such premature conclusions based on such scanty data are 
not calculated to carry conviction to the experienced metal 
lurgical mind 

The commission also describes a series of experiments 
made by M Hiroult at La Prax works The analyses of 
Che steels obtained appear quite s itisfactory but this process 
IS hardly capable of lompcting with the ordinary open 
hearth furnace even from the rosy point of view taken by 
the commiitiioners based on costs calculated (in all g 
faith) by the patentee 

From a British point of view Kjellin s induction process 
deserves the most serious attention in view of (under certain 
conditions) its probable competition with the crucible steel 


Analytically mechamcally and micrographically this 
steel leaves nothing to be desired but unfortunately 
chemical and tensile tests and the indications of the micro 
•cope have a limited value in determining the working 
«aMbilities of tool steel 

In his conclusions' on p 114 of the report Mr 
Horbord states that Steel equal in all respects to the 
best Sheffield crucible steel can be produced either by the 
Kjellin or Hdroult or Keller processes at a cost consider 
ably less than the cost of pr^ucing a high class crucible 
eted ’ 

The above statement so sweeping and involving issues 
«f profound industrial import should have been made only 
«a the result of a series of exhaustive working tests For 
Such in the report the reviewer has sought in vain 
it IS true that a series of tests of turning tools made 
from kjellin and Hdroult steels has been earned out at 
Woolwich by Mr tl F I^naldson but the results are 
quite inconclusive because of the steels employed hardly 
<one was fit for turning tools 

Cold sett steel carbon 08 cold chisel steel carbon 09 
tap-steel carbon i 1 and drill steel carbon 1 s have all 
beira set to do the work of a comparative turning tool steel 
of carbon i 38 per cent 

The natural consequence is that in the Woolwich results 
where " C " means equal to the ordinary Woolwich turn 
mg tool steel of carbon i 38 and * NE ’’ means not equal 
ao that steel we find in the report pp 87 and 88 five 
equals ” and no less than fourteen not ^ols ” 


As to whether Kjellin electric steel ts or is not equal to 
crucible steel time alone can show The conclusion of the 
commission may be accurate but it is certainly not based 
«a any scientific evidence worthy of the name 

Such evidence on a commercid scale can be conclusively 
obtained only by at least two comparative years of shop 
practice emploj^g all kinds of tools and recording the 
aiveran wear and waste of the steels at evidenced by the 
ratio between the work turned out and the annual cost of 
^e tool steds purchased 

In the nucroigraphic section of the report the reviewer 
notes with regret a recrudescence of the use (m this con¬ 
nection) of the meaningless and unscientiflc term “ grain ** 
In describing the allotninotphic crystals of ferrite 
These crystals, although usually lacking idtomorphic 
external faces, nevertheless present that intnrna) molecular 
symmatry ataoeiatsd with Individual crystals,' and fiance 
ehould ba etaasad la auch 

Prohniged tests on Kjellin steel of all carbons, compared 
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with similar cruubte steels have been inaugurated at the 
University College of Sheffield and the erection of a Kjellm 
furnace capable of making one ton of steel per day is under 
consideration 

Without in any way rompromiting one >. industrial atti 
tude as to the exact capabilities of the respective methdtip 
devised by Messrs lldroult Keller and Kjellin one can 
cordially congritulate these gentlemen on ihe uientific 
ibiiity displayed in the development ot their several iiuthodt 
all of which within their legitimate spheres are un 
doubtedly of great met tllurgical value It is the more 
necessary to say this because such value it It ible to be d s 
counted by the hasty ind ill d gested conclusions di awn by 
the Canadian commission J O \rsulu 


LONDON fOC, I\QbIKl nyoi 3 ' 

'T'HL Meteorological Council have issued thtir final report 
on the above inquiry which hod to be terminated at 
the end of the winter 1901 3 os the 1 ndon County 
Council were unable to m ike any further eontnbution to 
Its cost beyond the 2%ol originally ass gned A short 
iccount of the chief results obt lined by Laptim Carpenter 
from the observations of the winter 1901 i has already 
appeared in these columns (vol Ixvii p 548) During the 
succeeding winter records of the duration and intensity of 
fog were continued at forty si\ stations in and around 
London and in addition to this the seojie i f the inquiry was 
extended to include a detailed study of the distribution of 
iir temperature over the London area With this object 
thermometer screens and dry bulb thermometers were issued 
to thirty fire brigade stations and d iilj observations of the 
air temperature were made at hxed heurs 
The material so accumulated has been utilised to deter 
mine so for as jxissiblc the physic il causes most ict ve in 
producing fog m each 1 ase Ihe guiding principles adopted 
in the ctassihcation are those suggested in an article bv 
the secretary to the Meteorological t ouncil which appeared 
in NAiuns (vol Ixiv p 649) at the time when the 
inquiry was started 1 he majority of our fogs were 
found to be due to rodialinn from ihe earth s surface during 
aim nights Others among them the most persistent fog 
of the winter were caused by the passage of warm air over 
a previously cooled surface while a third group were 
identified as cloud fogs A certain number ot fogs could 
not be included in any of the above categories Ihev 
appeared to ba mere accumulations of the products of com 
biistion in an almost calm atmosphere and as such were 
termed smoke ’ fogs Full particulars of the thirtv nine 
most serious fogs of the winter ore given in an apjiendix 
Among the chief results of the inquiry must be reckoned 
the establishment of a wurkible scale for the estimation 
of fog intensity by different observers based on the extent 
to which traffic is impeded by land river and sea 
Comparison of the fog st itistics from the various stations 
confirms Captain Carpenter s results With a few possible 
exceptions which ne^ further investigation there u no 
evidence to show that in I ondon geological formation has 
any influence on liability to fog Again as was to be 
expected the fog frequency on the nver and in the parka 
IS very high but the evidence does not support the view 
that the fog there found drifts far mto the neighbouring 
districts 

With regard to the mam purpose of the inquiry greater 
precision in fog forecasts Mr Lempfert points out that 
a first step would bo the establishment of a night service 
at the Meteorological Office As the majority of fogs ora 
caused by nocturnal radiation and the intensity of this 
radiation depends largely on the accident whether the sky is 
free from cloud or not it is manifest that forecasts issued 
at the suggested hour of 4 a m would have a much greater 
chance of proving correct than the present ones which are 
baaed on observations taken at 6 p m on the previous even¬ 
ing As most fogs become thick soon after sunrise several 
houre’ svarnmg could stiU be given, though the hour would 
Co ncii npoa sa Inquinr mto th« Occur 
a tbs Loqdoa Arts dunna tbs Wintsrs of 
raoB to rocacatis of iht Inadtnos and 
isluiss to whiA IS sppanM the Sspott 
tbs ObswratMos of Un Winist iges 3 


I Hsport of tbs Msteoroloaiosl 
mxs oad Dinnbullaa of Fogt 11 
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be too late for the diteemlnatlon of the forecocts by the 
morning pepere. Under the esietlng arrangemente it wak 
found that ilxteen out of twent^four “ radiation " fogi 
and four out of eight “ smoke *' fogs were anticipated. 
The three " cold surface ” fogs and four “ cloud " fogs 
ftere not forecasted. The present forecasts rarely, if ever, 
contain any indications of the intensity of the fog expected. 

The problem of the issue of fog warnings for individual 
districts hat been approached from two points of view. 
As was pointed out in the previous report, the observations 
of drift smoke, during the incidence of fog usually show 
an indrought of air to some central district of London, but 
this IS rarely symmetrical; a preponderating direction, 
usualt> identical with that due to the barometric gradient, 
can in most cases be identifled, and plays a most important 
part in determining the region of thickest fog. Out of 
forty-four days of fog twenty-seven showed ihe thickest fog 
to leeward, five showed It to windward, while in the remain¬ 
ing twelve cases no particular preference for any one locality. 
could be identified. Captain Catpenter had suggested that 
a mote detailed study of the distribution of temperature 
might prove useful in this connection, and Mr Lempfert 
reproduces diagrams which show conspicuous differences of 
temperature within the I.xindon area, in which the thickest 
fog IS also to be found in the coldest region. Four out of 
the five apparently exceptional rases in which fog was 
thickest to windward show the lowest temperatures also on 
the windward side It is the more to be regretted that 
the inguiry has had to be discontinued as the winter proved 
to be singularly free from fog Investigation of the thick 
fogs of the present season from this point of view would 
prwably have yielded interesting results 


UNIVERSITY AND EDUCATIONAL 
INTELUGENCE. 

l£niNHi)Rt.ii.—The annual report for 1904 shows that the 
total annual value of the university fellowships, scholar¬ 
ships, bursaries, and prizes now amounts to alwut tS.ajol 
In aclditlon, a sum of upwards of 600I., being the income of 
the Earl of Moray endowment fund, is annually .available 
for the encouragement of original research As already 
announced, in response to the appeal for subscriptions to 
^vide for the further development of the universitv, Sir 
Donald Currie has made the munificent gift of 35,000! lie 
has expresscHl a wish that the revenue from his money 
should be applied to the remuneration of a staff of Ircturers 
such as the authorities of the university may find it advisable 
from time to time to appoint. The university court, being 
desirous of permanently assoc lating his name with the fund, 
has resolvisl to designate it " The Sir Donald Currie 
Lectureship Endowment Fund ” Other contributions to the 
extension scheme have also been intimated to the extent of 
15,000!., including a sum of 5(xio!. given by Sir John 
Jackson to the Tait memorial fund, for the encouragement 
of physical research. 

LlvsaeooL—The committee of the Institute of arc.ha>- 
ology has been enabled by the munificence of Sii John 
Brunner to take in hand the publication of a “ History of 
Egypt," to include all tho results of modern research, and 
to be, so far as possible, a complete history of the Egyptian 
chrilisation from the earliest times down to the conquest 
by Alexander the Great. It Is estimated that the work will 
take two years to complete, and It will be published with 
full photographic illustrations. 

A coNFSRBNCR on school hygiene has been arranged by 
the Royal Sonltarv Institute, to be held In the University 
of London, under the presidentship of Sir Arthur W. Rucker, 
F.R S., on Febryary y-io. 

A couRSB of ten lectures on " Enirm«$ " will be given 
by Dr W. M. Bayliss, F.R.S., at Univeraity College, 
l-ondon, commencing on January 18. The lectures are open 
to all Internal students of the university, and aloo to medical 
men on presentation of their cards. 

Tm sixteenth issue of the “ Public School Year Book ” 
—that for 1905—with its select list of preparatory schools, 
Is at useful as ever. The Information given respecting 
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each public school connected wiA the Neadmastaca* Coa> 
ferenca is of Just the kind to help parents to a dneUoa M 
to where to send their boys to be educated. 

Prof Fritz IIbisx, of the Berlin School of Minas, has 
been appointrd director of the Bochum School of Minas, suid 
Mr. Georg Baum, the author of several works on coal¬ 
mining, has been appointed to succeed him in the Bertin 
chair. Mr. August Schweman, mine manager of Nenroda, 
has been appointed professor of mining at the Aachen 
Technical High School to fill the vacancy caueed by the 
death of Mr Lengemann 

In view of the educational and scientific progrreee which 
Japan has mode In recent years, the two lectures on " The 
Japanese Spirit,” which will be delivered by Mr. Y. 
Okakura, of the Imperial University, Tokyo, at the London 
School of Economics, (Tare Market, W.C., on January 17 
and January au, should be of special Interest. Tickets «f 
admission n)a> be ubtainrd free from the secretary of the 
school. 

.Science reports that Mr. W. A. Riebhng, of Newark, 
N.J , has sent an additional aoool. to the Renhselaer Poly¬ 
technic Institute, Troy, NY, to be used In replacing the 
building destroy^ by fire. Mr Rlebling gaVe aoool. last 
June. A gift of loool. from Mr. George B. Quett if also 
announred. Wellesley College has reedved 3600/., we also 
learn, from the Robert Charles Billings fund, the Income 
of which Is to be applied to the department of botany 

Tiik West Riding Education Committee has resolved, 
savs the Bnluh Medical Journal, subjert to certain con¬ 
ditions, to make grants, which will doubtless be renewed 
annually, to the Universities of Leeds and bheflield of 
4500!. and 1500I respectively. In thanking the county 
council fur the grant to LeMS, the Pro-Chancellor, Mr. 
A G Luptun, stated that of the 100,000! for which the 
university was now asking a sum of 64,000!. had already 
been subscribed 

Tub 1905 edition of the “ Schoolmaster’s Yearbook and 
Dlrettory ’’ follows on the same excellent lines as the issue 
of last year. It lontains an immense amount of well, 
arranged information, and has become indispensable to all 
engaged in educational work. If the publication continues 
to increase In size, as it seems to do annually, the section 
on the books of the year might be dispensed with, as in¬ 
formation of the same kind can be obtained from many 
educational periodicals. The editor is to be congratulated 
on the fact that this useful work of reference has became 
established so securely. 

A RLSBABCii scholarship or scholarships, founded by Mr. 
Andrew Carnegie, will be awarded shortly oa the recom¬ 
mendation of the council of the Iron and Steel Institute. 
Candidates, who must be under thirty-five years of age, 
must apply on a special form before the end of February 
to the sec retan of the institute The object of this scheme 
of scholarships is not to facilitate ordinary collegiate 
studies, but to enable students, who have passed through 
a (ollege Lumrulum or have been trained in industiTal 
establishments, to conduct researches in the metallurgy of 
iron and steel and allied subjects, with the view of aiding 
Its advante nr its application to industry. There is no 
restriction as to the place of research whidb may be selected, 
whether university, technical school, or works, provided it 
be properly equipped for the prosecution of metallurgical 
Investigations. 

A coNrxRBNCS of teachers from elementaiy and secondary 
schools and tethnicai institutes was hold under the auspices 
of the London County OMincll at the Medical Examination 
Hall, Victoria Embankment, on January 5, 6. and y. On 
the first of these days, under the presidency or Sir WliUom 
Collins, the teaching of arithmetic was discussed. Mr. 
C. T. MiUIs, principal of the Borough Polytechnic, said 
that what is needed in the teaching of arithmetic is that 
some of ths time now spent In teaching special ruin in 
money sums should be devoted to giving a sound Ifnow- 
ledge of general principles. Mr. S. O Andrew, during tha 
I course of a paper on the same subject, remarked that what¬ 
ever part of arithmetic may be given up or postponed, tijtira 
is a gsnerol agreement that it must atlH include a khotv- 
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Mgo of the etwidafde of meaeurement ne c e w e r y for the 
tafoKintioii of i^yalcel pheooffleiw. The need for a co- 
onUnanon of the Mementary inetruction in arithmetic and 
(eometry waa emphaalaed by aubaequent tpealcera. 

Tub third annual meeting of the North of England 
Bihicatlon Conference waa held In Liverpool on January 6 
and 7. More than aooo membera of education comniitteea, 
teachers, and. others attended. The question of leaving 
certificates waa discussed at the first meeting, and during 
the course of the discussion Sir Oliver Lodge said the use 
and not the abuse of examinations is admitted bv all as an 
adjunct to teaching, but the point is to determine the re¬ 
lation between teachers and examiners, also between 
teachers and inspectors. People are no longer going to be 
satisfied with purely externu examinations Imposed from 
above upon the schools. It is not a dignified position for 
the schools, and they have rebelled. Prof. Sherrington, 
P.R.S., read a paper later on child study, in which he urged 
that this study could not devote itself more profitably at 
the present time than to what may be termed the natural 
history of the child. In healthy school life lay the first tine 
of dmence against race deterioration. It would help 
socle^ if teachers and physiologists could combine to 
examine into the mischief to growth resulting from hours 
of breathing vitiated air, from want of warm clothing that 
economised food, from semi-starvation, from improper food, 
from chronic fatigue, and from insufficient rest and sleep 
in bed. Among other subjects dealt with were the teach¬ 
ing of gec^aphy, the teaching of domestic science, suid 
the place of handwork in the school curriculum. 

A DXPUTSTION from the executive committee of the 
Association of Education Committees (England and Wales) 
recently waited upon the Board of Education to urge the 
adoption of a more liberal scale of grants for secondary 
schMls, to oak for a larger share from the Government of 
the cost of training pupil teachers, and to urge the necessity 
for the compulsory attendance up to the age of fourteen at 
evening continuation schools of all children who do not 
continue os whole-day scholars up to that age Sir William 
Anson, in reply to the deputation, agreed that more money 
should be allowed to secondary spools, but though such a 
demand would have his support. Sir William Anson said 
he was by no means sure of obtaining the necessary funds. 
He expressed the opinion that the question of cost made It 
almost impossible to enforce a system of compulsory attend¬ 
ance at evening continuation schools up to fourteen years of 
age for children leaving the day schMl before that time. 
Until we have better security that the education given in 
the elementary school lasted, and a better secondary educa¬ 
tion system with larger grants for socondary schools. Sir 
William added, he would not be a party to asking for another 
penny for elementaiy education, as such It is satisfactory 
to find it raeognised officially that this country must spend 
more money on secondary and technical education it we 
are to have an educational system which will assist national 
progress. 

Thb annual meeting of the Geographical Association was 
held on January 6. Mr. Douglas Freshfield presided, and 
an Interesting discussion took place on the teaching of 
practical geography in schools. Prof. Dryer, of the State 
Normal (^lege, Terre Haute, Indiana, opened the debate, 
and said that practical geography meant in America 
laboratory xvork. This work is not necessarily done in a 
special room, and, indeeA, tha l^t part of it is done out 
of doors. The study of maps plays a large port in this 
laboratory work. Contoured topographical maps are elso 
much uaed, together with raised models illustrating different 
forma of the earth’s surface. Pictures, photographs, and 
lantern slides also have a conspicuous place in the school's 
equlpnient. The instrumental study of the earth’s atmo- 
wpbKtt is taken next by the etudente, who keep recorde of 
tneir own obeervations for a period of three monthe. The 
Offioial weatiier charts can be obutned daily at every school, 
and, owing to tiie area covered by them, it is possible to 
MlOw cyclonic and anti-cyclonic disturbances for several 
days toother, and sometimes to predict in the echool itself 
tiw arrival at a particular time of an atmospheric dhturb- 
Moc. FMd exeursione are regarded oa the most important 
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part of geographical study. Mr. B. B. Dickinson described 
an experiment in the teaching ofpractical geography carried 
out by him at Rugby School. The report of the association 
shows that 1*3 new members have been added to the roU, 
making the total membership 448. The members now in¬ 
clude teacheri of every grade, school inspectors, directors 
of education, technical education committees, and othem 
interested in geographiial cduiotion, both at home and 
abroad. 


SOClETIEb AND ACADEMIES. 

London. 

Royal Society, December i, 1004.—“The Ascent of 
Water in Trees." By Dr Alfred J. Kviiartf Lecturer on 
Botany in the University of Birmingham 

Since the time when Strasburger’s researches seemed to 
show that the ascent of water in trees was a purely physical 
phenomenon, attempts have been made by Dixon and Joly, 
as well as by .\skenasy, to prove that the ascent of water 
is due to a tensile stress set up by transpiration in the 
leaves, and transmitted downwards by continuous water- 
columns which are practically suspended from them A 
knowledge of the resistance to the transpiration current in 
the stems of trees, and of tha influence of various factors 
upon it, forma, however, an essential preliminary to any 
auch explanation. 

The author finds that when the vessels are completely 
filled with water and are open at both ends, the flow through 
them takes place in accordance with roisseuille’s formura, 
the rate of now being directly proportional to the pressure 
smd inversely proportional to the viscosity of the liquid and 
the square of the radius of the vessel. Hence in climbing 
plants where a rapid rate of flow is required the vessels 
are large, upproacnin^ 1 mm. in diameter, and in such 
cases the total viscosity resistance during average trans¬ 
piration is equal to a head of water considerably less than 
the height of the stem Under normal conditions, however, 
air bubbles always appear in the conducting vessels of 
angiospermous trees, and each bubble exerts a resistance 
to flow which is directly proportional to the surface tension 
of water against air and inversely proportional to the radius 
of the tube In a tall tree the theoretical resistant e due 
to this cause alone might amount to as much as 300 atmo¬ 
spheres, whereas calculations from direct experiments gave 
total resistances for the tallest trees of ic» atmospheres 
during active transpiration. 

No leaf could produce or maintain an osmotic suction of 
this intensity, nor could the water columns In the vessels 
transmit it without rupture. In addition, actual observ¬ 
ation showed that although differences do occur in the 
osmotic concentration of the eell-sap In the leaves at different 
levels, these are not suffluent to overcome the resistance 
to average flow in the intervening portions of the trunk. 
It appears, therefore, that a staircase pumping action must 
bo exercised In the wood of a tali tree, which enables the 
leaves to obtain the water they require without their being 
forced to exercise tensions of moir than } to j of nn 
atmosphere No satisfactory physical explanation of such 
action has yet been given, but the author points out that 
by appropriate surface-tension action along the length of 
a Jamm's chain tha water could be led upwards from water- 
column to water-column, and maintained m a labile con¬ 
dition ready to flow in any direction where moderate suctioii 
was exercised. Various indirec t estimations have been made 
which lend support to this view, but direct observations 
have not hitherto yielded satisfactory proof, so that further 
investigations are still needed in this direction, and these 
are, in fact, in progress. 

December it, 1904 .—“ An Analysis of the Results from 
the Falmouth Hagnetographs on ‘ Quiet ’ Days during the 
Twelve Years 1891 to 190a.’’ By Dr. Charles OhrM, 
F.R. 5 . 

Tbe paper contains on analysis and discussion of the 
results obtained from the decimation and horixontal force 
mogaetographs at Falmouth on quiet days from 1891, when 
the recoMs commenced, until 190s. 

The total etcular chanm of declination from 1891 to 
1900 at Kew and Falmouth were Identical, and the changes 
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frpp ye*r to yaar were closely slilu In horuontsl (ores 
tbs snnual changes recorded at tbs two stations did not 
agree so clossly and on the average the change at Falmouth 
eras somewhat the greater 

Whilst the mean daily range o( temperature at Falmouth 
—a seasNls aution—is notaUy less than at Kew the daily 
ranas ol dadination at the two places are as nearly as 
possiUe equal and the daily range of horitontal force is 
someWhat larger at I almouth 
The annual variation of diurnal temperature range is 
again notably leas at I almouth than at Kew the winter 
range at the former station being relatively high and the 
summer range low There is in this case a somewhat 
analogous state of matters in magnetics the difference 
between the diurnal raises at midsummer and midwinter 
being relatively less at I^lmouth than at Kew 
Analysing the diurnal inequality of temperature into 
harmonic terms General htrachey (Phil Trans for 1893) 
found that the local time of occurrence of the maxima was 
distinctly earlier at Kew than ot Falmouth the difference 
being greatest for the sq hour term for which it amounted 
to nearly an hour When the declination and horizontal 
force diurnal inequalities are similarly analysed the local 
times of occurrence of the maxima are so nearly alike at 
the two stations that it is impossible to say with certainty 
which is the earlier Th s result applies to the average 
year of a sun-spot cycle 

When the annual variations in the amplitudes of the daily 
ranges in declination and horizontal force at Kew and of 
the S4 la and 8 hour terms in the diurnal inequality were 
expressed as Fourier senes with an annual and a semi 
annual term there proved to be a remark tbly close agree 
ment between the datts of occurrence of maximum in the 
annuM terms and alto in those of the semi annual terms 
for the several elements The same phenomenon appears 
at Falmouth and there proves moreover to be a remark 
ably close agreement between correspond ng Kew and 
Falmcuth dates This result ngain applies to the average 
year of a sun spot cycle 

Applying Wolf s formula R = a+hS associating the range 
R of a magnetic element with sun spot frequency S resulu 
are obtained for the variation of b and b/a throughout the 
year at Falmouth very similar in character to those 
pi ev ouslv obta ned for Kew 
Tak ng the ibove formula but making S represent in 
turn the areis of whole sun spots umbras and faculc as 
given by the Astronomer Royal values are calculated for 
a m 1 b in the rase when R represents the range of declin 
ation or hnr zontal force n the mean diurnal inequality for 
the yeir A omparison is then instituted between the 
ranges f r nd v di 1 ytsrs f the is year period os laku 
lat(^ from Ihi v li is of a ind b thus found and the 
Astronr ner Roy Is n i in yearly dit i on the one hand 
and as iil illy obseryed on the other When S represents 
areas of whole sun spots or of umbrie the agreement 
between obsprvel and calrulated ranges it nearly though 
not quite 10 good especially in horizontal force at when 
S represents Wolfer s sun spot frequencies but when S 
represents areas of facuUc the agreement is much inferior 
especially in years of sun spot maximum 

The Effect of Temperature on the Thermal Conduc 
tivities of some Electrical Insulators By Dr Charles H 

L«aa 

The substance the thermal conductivity of which is to 
bo determined has the form of a cylinder about 8 cm long 
z cm diameter surrounded by a ihm cylinder of brass and 
placed In a Dewar tube t he heat is supplied by the passage 
of an electrical current through a platinoid wire embedded 
in the substance parsllel to the axis of the cylinder and 
about 04 cm distant from it 1 he temperature is measured 
by the electrical res stance of two short spirals of No 40 
pure platinum wins down thq centre of one of which the 
heating wire passes 

The difference of temperature of the two spirals u deter 
mined by making them two arms of a resistance bndga 
the other two arms of which are equal By means of 
mermry cups resistances may be placed in senes with rtther 
of the spirals until a balance is obtained 

A few values of ths conductivities in C G S units for a 
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portion of the range of temperature on tbs bydfogss ssabr 
era given in the ftdlowiag table — 


Naphthaline 

Aubne 

Nitjophenol (para) 
Glycerine 
Paraffin srax 
ANaphthol 
Diphnylamine 
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oooii 00008A 0000^ 
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Qaolegieol Society, December 9i 1904 —Dr J E Morr 
r R S iiresident in the chair —On certain genera andl 
species of Lytoceratidss S S ■wokisNUi. Hill paper deals 
with certain specimene sent by Mr Beeby Thompeon from 
the Northampton Sands one of which te remarkable for its 
homoeomorphy with Phylloceras —The Leicester earth- 
quokee of August 4 1803 end June si 1904 Dr C 
Dmvieen The earthquake of 1893 woe a twin with its 
principal epicentre between Markfleld and Woodhouse 
Eaves and the other near Tugby about seventeen miles 
to E 34* S Its disturbed area containe about saoo aquore 
miles On June si 1904 two shocks were felt the first 
a very alight one at abmt 3 30 a m the aecond at 5 a8 a m 
The epicentre of (he earlier shock was in the neighbourhood 
of Markfleld and Groby or near the south eastern margin 
of the north western focus of 1893 The distance between 
the epicentres of the earthquakes of 1904 was about twdva’ 
miles Thus the foci of 1904 appear to have occupied the 
nearer margins of the foci of 1893 —Ike Derby earthquakes 
of July 3 1904 Dr C Dsivloon Although weaker than 
the earthquake of March 34 1903 this shock owing to its 
occurrence at 3 si on a Sunday afternoon was fut over 
a much wider area (about 35 000 square miles) As in 1903 
the earthquake was a twin the epicentres being almost 
exactly coincident with those of that year one being situated 
near Ashbourne end the other about tix or seven miles 
from It near Wirksworth and Matlock Bath —Twin earth 
quakee Dr C Daivleofi In a twin-earthquake the shock 
consists of two n ax ma of intensity or of two distinct parts 
separated by a briif interval of rest and quiet In Great 
Britain one in every twenw earthquakes is a twin and 
our strongest sho ks (the Colchester earthquake of 1884 
the Hereford earthquake of 1896 &c) belong to the same 
class The phenomena show that twin-earthquakes cannot 
be caused by reflection or refraction of the earth waves or 
by the separat on of the waves of direct and transverse- 
vibrations or by the repetition of the impulse within the- 
same or an ovirlipp ng focus They must therefore be 
due to impulses in two detaihed or practically detached^ 
foci and it is shown that all the known (ffienomena of 
twin earthquakes cm be thus accounted for In British 
twin earthquakes the disianie between the epicentres varies, 
from four to twenty three miles Iho average tor seven recent 
earthquakes being between ten and eleven miles As a rule 
the foci ore elongated approximately in die direction of the 
line joining them showing that they are portions of the 
same fault I he foci appear to be situated at different 

depths and in two coses the fault probably changes hade 
m the region between them 


Royal Microscopical Society, December ai 1904 — 
Mr G C Karop in the chair —Mr Oonreufir read a diort 
paper explaining an experiment he exhibited to prove the 
phase reversal in the second spectrum from a grating of 
broad slits the mathematical prdbf of which he g*ve In 
hia paper on theories of micvoecopical vision read before 
the society at its last meeting The object consisted of 
two gratings one above the other eimilar in every re e pect 
except that one had broad elite end the other hod narrow 
•liu In accordance with what was theoretically predicted 
by the author the difference was brought out when the> 
direct light plus the first and second spectra of on* $U*- 
were admitted but when the direct light was cut off by 
the movement of a shutter the image ot the broad rifts 
underwent a startling change The linee jumped acroee to 
ponfaont mid way between the correct onee showing there 
was an anUnntem of phase between the light of ^ first 
and that of the secotid qpectrum Some ptaoto^pbe ahowH 
ing the effects produced by outting out the various epectns 
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^ OM iMle wen asMWttd by Mr Rbeinberg who 
wfWMtod to Mr Connuly that th« wmnmaat •houM b« 
mm to toot tiia correctnow of the theory—Mr J W 
•ardaw then (are a wmmary of bii paper on the theory 
of hJchly magnified imagee 

EnttrauHOH 

Kojral Society. December S, 1904 —Dr R H Treqaair 
m the chair —The igneoua geology of the Bath 
gate and Linlithgow HilU J D reUeanar hive 
aucceadve lones of igneoua rocks were described in detail 
and important conclusions drawn as to their geologiuil age 
and to the relations between the intrusive rocks and dykes 
so characteristic of the region The region has been very 
recently re surveyed by the Geological Survey and Dr 
Home Dr Peach and others of the staff wore able 10 
corroborate many of Mr Falconer s results the value 
which could not be over estimated A further paper wot 
Momised dealing with the petrology of the district - 
Experiments on the sunultaneous removal of spleen ind 
tl^mus Drs Noel Pnten and Oaodall Already the 
authors had found that the removal of either had no apparent 
deletenous effect upon the life of the animal and now they 
proved that the removal of both in no way affected the 
vitality The experiments were made on guinea p gs — 
Crystallographical notes Dr Hugh MarsiiaUl, F R S 
The author suggested (1) that the axis of compound 
symmetry of second order should not be used in crystallo 
graphicaJ work as it is not a definite direction in the crystal 
and that the centre of symmetry should be used instead 
(s) that In order to aimplifv the clossificBtioo of crystals 
for teaching purposes the rhombohedral and scalenohedral 
clasees should be treated as members of the hexagonal and 
not of the trigonal system 

December >9 1904 —Sir John Murray in the cha r —A 
supplementary note on the Lower Devonian fishes of 
Gemunden Dr TrsustisUr The author brought forward 
further evidence in eupport of his original description which 
had been criticised by Prof Bashford Dean —K specimen of 
salmon caught in the Galwey River wh ch appears to be 
Intermediate betiveen the amolt and grilse stages W L 
OaMarweod —Networks of the plane in absolute geo 
metry D M Y Sowimarvlila Networks built up of 
the various regular figurea in the Eucl dean plane were dis 
cussed at considerable length and the investigation was 
then extended to non Euclidean planes 
Pahs 

Academy of Sciencea, January 2 —M Trnost in the 
chair —The cooling power of a current of fluid on an 
ellipsoid with unequal axee immersed in the current 
J »O Ha alna a q —Interference fringes produced ^ a system 
of two perpendicular mirrors G l.lppnuuiii The system 
of fnnges formed possessing a white central fringe is 
parallel to the intersection of the plane of the mirrors The 
experimental arrangement for the production of these 
fnnges which is described in detail it simpler than that 
required for the Fresnel fringes—On the alkaline micro 
grsmtes of the Zinder territory A LMreix The rocks 
are legyrlna and amphibole microgramtes and are 
chvoctensed chemically by their extreme poorness in lime 
and magneaia and by the quantity of alkali the potash 
being slightly in excess of the eoda —On limiting functions 
and functional operations Maunce Pedehat —On substitu 
tUHie with three variables and invariant curves by a contact 
transformation S LattPa— On invariant subgroups of 
mdex p* G Millar —On the deviation of fredy falling 
bodwe M •parra It is shown that the formuise 
usually given for this deviation ore baeed an Incomplete 
data and a new expression Is deduced It is however 
impoatible to check the calculations by experiment on 
account of the amallness of the deviations which would 
amount at most to o i mm for a fall of 1000 metrei —On 
a fundamental formula in the kinetic theory of gases P 
Uuscowlni The formulm given by Maxwell and Bolts 
mann for the diffusion of gases le re investigated and the 
rtaults applied to the diffdeton of loniaed gsao* The author 
arrives at the oondusion that the conducthMty of fiamee it 
far tbe most part due to the presence of faM kathodic 
partioleB arWng from spontaneous corpuscular diatodation 
NO. 1837, VOL 71] 


in the flame under the action of the high temperaturqr— 
The meaaurement of the conductivity of dielectrics by means 
of ionised gases Charles NorciinsMn One of the faces 
of the dielectric the other of which is connected with earth, 
is supplied with known quantities of elntricity per unit 
of time and the variation of the potential of this face is 
observed with an electrometer The constant cham la pro- 
duced by means of a radio active substance placed between 
the plates of an air condenser and the stationary potential 
IS measured Details of the measurements will be com 
municated in a later paper —ihe influence of steam on the 
reduction of the oxides of iron by carbon monoxide and 
dioxide O Powtouard With the view of throwing tome 
light on the results of employing dried air in the bl-ist 
furnace the author has made experiments on the influence 
of moisture on the reducing action of carbon monoxide 
either pure or mixed with the dioxide upon ferric oxide 
It has been found that the dry gates exert a more energetic 
reducing action than the moist gases but that this d Her 
ence which is considerable at low temperatures becomes 
negligible at high temperatures —On the existence of a 
normal green chromic sulphate Albert Oalaon — ^e 
separation of the three dimethylanthracenes obtained by the 
iition of methylene chlonde upon toluene n the presence 
of aluminium ihlonde James Lavain Modifications of 
the Friedel and Crafts method ire descr bed by means of 
which larger and more constant yields are obta ned These 
niodifacations appear to be not only advantageous in this 
p irticular exse but ire appl table to any react on carried 
out in the presence of aluminium chlor de —Observations 
of the Ciaiobini comet (d 1904) made at the Observatory of 
Algiers with the 31 8 cm equatonal MM Rsunbwiid and 
•y—On the crystalline rocks collected by the S-ihara ex 
pedition b Feurapu and L Oantli— Ihe resistance of 
water to the motion of vessels Hulls of least resistance 
Vice Admiral Peurnlar — Hydrogen peroxide in the nascent 
state and its bacteriiidal activity on organisms in water 
Ld Ppnjaan It is shown that whilst o 291 gram of 
hydrogen peroxide per litre was required to sterilise a litre 
of Seme water in six hours when commercial hydrogen 
peroxide was employed under the same conditions oobo 
gram was sufficient to produce strritisation in four hours 
when the hydrogen perox de was in the nas ent state 
from calcium peroxide —llyphoids and bactero ds Pxul 
Vuiltomln. Hypboids and ba teroids are not purely para 
sitic formations but are symbiotic products—Research on 
plant radio act vity Paul ••oquarwl No trace of radio 
activity of plant products ould be observed if prr autions 
were taken to prevent the moisture transpired by the plant 
from reaching the electrometer Ihe author therefore re> 
gards the positive results announced by M lommasna as 
being due to a neglect of this precaut on —On the accentu 
ation of the alpine characters of leaves m jumper galls C 
Howsurd —On the Increase of we ght of orgmir and t ineral 
substances in oats as a function of the age Mile 
M •tafaiMweta —Respiratory measurements on mar ne 
bshes J P Boisnhlel By means of a specially devised 
tank the author has been enabled to deti rm ne the carbon 
dioxide per gram hour the oxygen per gram hour and the 
ratio C 0 ,/ 0 , for several fishes The effect of captivity in 
d mlnishing the respiratory exchanges was well marked 
New South \\AiJts 

Linnean Focietv N vein er 30 1904 —Dr T Si ne 
Dixson president in the chair —Contributions to the study 
of Australian Foraminifera pxrt 1 H I itanaqn This 
paper for the most part s a compifation of the species 
which have been identified in samples of sand or other 
materials obtxined from various sources —Revis on of 
Australian Lepidoptera part it Dr A Jeffens Tyrnar 
Some supplementary remarks on the family Notodonttdss 
f^ised in a previous paper) are offered and the family 
Syntomldse comprising four genera with forty four specie# 
(of which eight are described as new) is reviewed —A 
yellow race of Bacillar pttudarabtnus from the quince Dr 
K Greig Smitti 1 he organism is identical in its morpho> 
logical and cultural characters with the white race previously 
isolated from the sugar cane The gum obtained from the 
slime was alto identical in giving the reactions of arabm 
and fai yielding only galactose upon hydrolysis While the 
cultivatiqps of the sugar-cane race were always white those 
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«f the quince race were yellow—The bactenal origin of 
Macrocamie gum Dr K Greig taitltlt. An organiim, 
BaciUiu maeroBamuie n iiolated from the timet of 
Maerotamut tftralu whiih was exuding a Mm produced 
upon l«vuIoae media a tlime from which a gum wax 
«btauied-^n a new speiiet of Rhuophytlum from the 
Upper Silurian rockt of Yait New South Wales A J 
MiMrelWi A third specie* of Calceola-like operculate 
rugoee coral* i* described 
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ZOOLOGICAL BOOKS FKOM GERMANY, 
(i) AnthropogmU oder Entwickelungsgetchichte its 
ifmKchcn; Ktimtt- «n 4 Stunmet-getchichU. By 
Bmat Haeckel. Fifth revieed and enlarged 
edition, a Vols. Pp. xxViii+993; with 30 plates, 
51a text figures, and 60 genetic tables. (Leipzig 
Engelmann, 1903.) Price 351. net. 

(a) Morphologtscht SttuUeti. Alt Bntrag eur Method- 
ciogte toologtseher ProbUnu. By Tad. Garbowskt. 
Pp. vii4-i89; 6 chromolithographic plates (Jena 
Fischer, 1903.) Price aS marks. 

(3) Untersuehungen itber den Phototroptitnus der Ttert 
By Dr. Em. Ridl. Pp. viii+iSS (Leipzig 
Engelmann, 1903.) Price 41. 

(4) Gfaber's Leitfaden der Zoologte fur hihete 
Lehraiutalten. Bearbeitet von Dr. Robert Latzel, 
k.k. Gymnasial>Dirdctor. Fourth revised edition 
Pp. 33a; illustrated. (Leipzig . G Freytag, 1904 ) 
Price 3.80 marks. 

(i; '^HE first edition of Prof. Haeckel’s book 
appeared thirty years ago, and the fourth 
edition In 1^1. With each reappearance the book has 
increased in size and in stateliness, and this is particu* 
larly true of the new edition. The sequence of editions 
reads like a developmental process, say in crusUccans; 
there is some eedysis, there is addition of new parts, 
there is a growing beauty, but the essence remains the 
same. Fhe veteran evolutionist has gone over the whole 
work qgain; he has incorporated new discoveries, he 
has added fresh arguments and illustrations, but the 
gist of the book remains unaltered. Our familiar old 
acquaintances—the Monera and the Gastrssada, the 
biogenetic law and its helpmate canogenesis, dystele- 
oiogy and monism, and so on—are all as alive as ever, 
and with much to say for themselves. As Haedcei 
says, the book may have its faults; but has anyone 
given a better popular presentation of the concrete 
facts as to the petition of the human organism in its 
place in nature, or, for that matter, has anyone else 
ever tried? We may object to some of his embryology 
and to some of his phylo^y and to all his philosophy, 
but here is a vivid, picturesque account of man’s de¬ 
velopment and of his plausible pedigree. It is a 
historic document which will occupy an hcmourable 
place among the archives of Uology. It is an achieve- 
ment on the'author’s part to have made this revision 
now—aiWng about 100 p«^, three score and ten 
figures, ten plates, and tij^Tgenetic tables; we could 
not expect him to change his cherished convictions. 
Nor, as he says, has he seen any reason to do so. The 
parts we like least are where he brings in new or 
relativeiy new discoveries somewhat casually, as we 
may illustrate by referring to the centrosome which 
he calls a nicht fhrbares Korperchen.” What is it, 
th«p, that stains so intensely with iron—hsematoxylin? 

(s) Dr. GsurbowskI has ceased to find satisfaction in 
rite conventional formulas oftm used iq seeking to 
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interpret phylogenetic advances. He has ceased to 
believe in the homology of the germinal layers, in the 
gastraea theory, and m the coelome theory; and he 
thinks that the u^ual application of the so-called bio- 
genetic law is for the most part fallacious. In all this 
he is not so solitary a sceptic as <some of his sentences 
would lead one to suppose. 

There is a branch of setiological inquiry in which 
the zoologist interprets the whole organism as a system 
of adaptations, and seeks to show how the various 
items in this system may have arisen in the course of 
variation, and may have persisted by enhancing the 
survival-value of their possessor There is another 
branch of aetiological inquiry whit h tackles the deeper 
problems of morphogenesis, which inquires into the 
formntivo conditions leading to various big steps in 
organisation-progress—such as the origin of an 
(nteron, the establishment of metamerism, the develop¬ 
ment of a coelom, or the institution of a vertebral axis. 
It IS with these morphogenetic problems that Dr. Tad. 
Garbowski is mainly concerned, and he wishes to find 
a via medta between the use of what he believes to 
be obsolete verbal formula: and the extreme of bio¬ 
mechanics. 

“ Darwin and his school sought to discover the 
nature of trahsformdtlon without knowledge of the 
internal processes, and the * Entwickelungsmeihan- 
iker ’ are trying to interpret the latter apart from the 
immanent effects of the former.” 

It IS easy enough to say that sponges are quaintly 
inverted primitive Metazoa, that annelids represent 
ancestral Chordates on their backs, that Troebophora 
have sprung from Ctenophora—the illustrations are the 
nuthor’s—but what we must get at is an observational 
or experimental knowledge of the actual way in which 
architectural ciumges of moment arc brought about. 
In short, we must deepen our physiological-morph- 
ol^’Sy. getting beneath mere form-changes to the 
functional changes which condition them. This, so 
far as we can see, is what Dr Tad. Garbowski is 
driving at. Wc ore surprised, by the way, that he 
does not include Rauber’s “ Formbildung und Form- 
storung” in his huge bibliography. 

The first chapter is devoted to a study—full of interest 
—of Trichoplax adhaerem, with subsections on Trep- 
toplax and Salinella; the second chapter discusses the 
Mesozoa in general; the third chapter describes various 
processes of gastrulation, and ends with a rejection of 
the gastraea theory; the fourth chapter deals with the 
two primary germinal layers, the mesoderm and the 
coelom, and ends with a rejection of the germ-layer 
theory. In conclusion, the author expounds the scope 
of physiological morphogenetic studies. There are six 
fine plates. 

Dr. Garbowski is iconoclastic, and his recoil from 
some familiar thesieb is thorough-going, but his 
scepticism is neither unexpected nor unwelcome. The 
late Prof. Claus had promised to protect him if the 
Thames caught fire, so to speak, but the author is 
quite ^ble to look after himself, and his theses will 
as much acceptance as opposition. We have all 
N 
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be«i having our doubts about the homology of the 
germ-layers and the like; morpholofl^cal concepts are 
every day becoming more kinetic, less static. The 
only question is how far we can go with the little that 
we know of phyuological morphology. In so far as 
Garbowski has increased the data his memoir is very 
welcome 

(3) Dr. Em. Rddl has made many experiments on 
the phototropism of animals, that is to say, on the 
manner in which they onentate themselves in relation 
to light stimuli. Fhototropic phenomena have been 
most studied in plants, but there is already much 
literature relating to their occurrence among animats, 
and the author ^gins with a historical survey. He 
goes on to the reactions of animals on a revolving turn¬ 
table, the compensatory head-movements of insects, 
nystagmus in insects, and phototropic orientation in 
insects with one eye blackened 

After showing that phototropic orientation or move¬ 
ment occurs widely among animals, e.g. in Coelentera, 
echinoderms, planarians, annelids, arthropods, and 
molluscs, and that it may be exhibited in eyeless forms, 
Rddl discusses various phenomena which cannot be 
set down as simply phototropic. Thus it cannot be 
safely said that the movement of pigment in the eye 
or in the skin is phototropic, and there are many de¬ 
tails in the behaviour of butterflies and dragon-flies in 
relation to light and shade which seem to be more 
than phototropic. A simple reflex may become com¬ 
plicated by the association of accessoiy reflexes. In 
unnatural conditions the established phototropic reflex 
may lead (he animal astray.^s when the moth, circling 
nearer and nearer, finally finds its death in the candle 
—an interesting and much discussed subject to which 
RddI devotes some attention. 

Sedentary animals, like plants, orientate themselves 
to the direction of the light; freely moving animate 
move into the direction of the light. The author dis¬ 
cusses the question whether these two lunds of re- ! 
sponse are merely different aspects of phototropism, 
and comes to the conclusion that the two are not 
directly dependent on one another. He also regards 
the difference between positive and negative photo¬ 
tropism as a secondary matter; in both there is orienta¬ 
tion to the direction of light, but the locomotor musclea 
are differently stimulated. 

In the more general part of his book, RddI discusses 
the relations between phototropism and other tropisms 
—or the more legitimate of these—geo-, stereo-, rheo-, 
galvano-, chemo-, and thermo-tropisms. There is a 
chapter, all too short, on the ethological importance 
of phototropism. The author is clear that organisms 
are systems of adaptations and that phototropism is a 
physiological ada;:^tion, but he looks askance at 
teleological phraseology, and does not follow up the 
subject , The book closes with a discussion of the 
general theory of orientation; this must be based on 
study of tropisms; there is no “ Orientierung uber- 
haupt,” but the organism seeks for a state of 
equilibrium in relation to various external stimuli—on 
ta^ibrium which consists not merely in the position 
of the body, but in iu functioning. 
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Dr. Rddl Is cautious in stidag bkt own <heli*y of 
phqtotrOpiam; he restricts hbnsrif tq tbq nOowliig' 
pr^tasitionB:— 

(i) Phototropic orientate means the capacity of 
assuming a definite position of the uris of the bo^ in 
the field of light. 

(a) A phototropically orientated organism is in a state 
of physiological equilibrium In relation tn die Bght. 

(3) The orientation can only be brought about by the 
operation of paired or coupled forcee, whid) are partly 
external, partly Internal. 

(4) In the orientations or tropisms of organisms there 
is always at least one internal force operative, andf 
this is usually muscular. 

The conclusions strike one as disappointing, for they 
seem to be practically summed up In the conception of 
“ physiological equilibrium those who are prepared 
to advance other theories will find this book of great 
service. It summarises the subject, describes many 
new experiments, and criticises many untenable 
positions. 

(4) About twenty years ago we were familiar with ■ 
little book, “ Outlines of Zwlogy,*' by Graber, which 
had a wide use if not popularity in Gyronasien. It» 
features were brevity, accuracy, lucidity, and compre¬ 
hensiveness. We suppose, in the absence of any pre¬ 
fatory note, that the volume before us is our old 
acquaintance in a glorified edition, in whldi Dr. Latael 
has preserved the characteristics of the original. The 
book begins with a short introduction on metabolism, 
the cell, and protoplasm—which must be difficult 
pabulum for even "hohere Lehranstalten; it pro¬ 
ceeds to the structure and functions of the human b^y, 
and thence to a survey of the whde animal kingdom 
from mammals to the Protozoa. As a systematic 
summary to be associated with more vital studies iit 
natural history the book is admirable; it la clear, 
direct, accurate, and most copiously illustrated. It la 
so ambitiously all-inclusive that we ore almost startled 
to find no menUon of Balanoglossus, Peripatus, or the 
okapi; but these will doubtless find their place in the 
next edition. A book of this sort, tightly packed with 
information, without, in many cases, even the padding 
of verbs to the sentences, must be judged by its inten¬ 
tion. If that be, as we charitably suppose, to serve 
as a terse index rerum or synopsis, auodated with 
practical work and open-air studies, it deserves to be 
encouraged. But if it is meant os a book to be “ got 
up ’’—and there are unpleasant suggestions of the 
cram-book about it—then it is emphatically not In the 
line of progress. It stands in direct antititafla to the 
natural history text-books for hi^ schools wUefa find 
favour in America and are securing their place in fids 
country. There is almost ho suggestion of tiM evolu¬ 
tion or affinities of the great ^pes; there is almoet no 
hint of initiation into scientific metiiods of obeervation 
and reasoning; and there is very little opennslr. It 
seems to us more like a revisal-bo^ for a student going 
up for his first professional examinatioo in madidno 
or natural science than a bock for sdtools. AtdwmM- 
time. it is a very effective book of its sort; tbs lus¬ 
trations sre adndrable, and the coloured plates are s» 
fascinating as the text is dry. J. A. X 
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An AMKRICAN TSXT^BOOK OF GEOLOGY. 
Ot^gy. By TbomM C. ChamberUn and RolKn D. 

SalUury. Vol. 1 . G«doi^ Processea and their 

Raatilta. Fp. zix+654: widi 24 plates and 471 

flguns In the text. (New Yorit: H. Holt and Co., 

*9<h0 

HE work of which this is the first volume, bear¬ 
ing the names of two well known professors in 
the University of Chicago, is addressed to the mature 
student, and is designed “ to present an outline of the 
salient features of geology, as now developed ” The 
present instalment, dealing with the nature and results 
of the processes now in operation upon the globe, will 
naturally prepare the way for the second volume, to 
be devoted to tradng the history of past ages Agree¬ 
ing with other writers in approaching the science from 
diis side, the authors have been led by their own ex¬ 
perience as teachers to depart somewhat from the 
beaten track in their general plan of treatment, as well 
as In the relative importance assigned to certain specific 
subjects. They tell us in their preface that they have 
laid little stress on the generally recognised divisions 
of geology, “ dynamical," “ structural,” " strati- 
graphical," &c., but have tried rather to emphasise the 
historical element even in the discussion of special 
themes, thus bringing out the essential unity of the 
science. Again, some subjects, such as the develop¬ 
ment of drainage-systems, the ultimate cause of 
crust-movements, and others, receive here fuller 
treatment than has been customary in works of this 
scope. 

Most of the original features of the book we heartily 
welcome. We think, too, that the authors have 
generally been happy in their treatment of the more 
dubious and debatable problems of physical geology. 
Thdr design in this has been freely to introduce the 
theoretical element when necessary, and at the same 
time ** to avoid confusing the interpretations based on 
hypothesis with the statements of fact and established 
doctrines." Where important differences of opinion 
exist, the alternative hypotheses are set forth and their 
consequences compared. In some instances this 
candour is pushed rather far, as when the cause of 
vuicanism is discussed on seven distinct hypotheses. 
Having regard to the class of students for whom the 
book is primarily intended, we think that the authors 
have nc^essly hampered themselves by trjnng to 
make it intelligible to one who has had no previous 
acquaintance with the rudiments of geology. How far 
they have succeeded In this it is not easy to judge. 
Thus the technical terms of the field-geolo^st, “ dip," 
"anticline," “dyke" and the like, are not formally 
defbed until we readi a late section of the volume, but 
tba conceptions Implied have necessarily been intro- 
'duced much earlier. Such difficulties inevitably 
confront the writer of an elementary class-book, but 
they might safely be ignored in a work like the 

prtaanW 

After a preliminary outline of the general scope of 
feoiegy, the authors proceed to discuss in turn the 
gbologkal effects of the atmosphere, of running water, 
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of underground water, of snow a^d ice, and of the 
ocean. Their clear exposition of the mechanism of 
rain- and river-erosion, with due regard to the con¬ 
trolling conditions, is an admirable sunimniy of a 
fundamental part of geology which in most of our 
text-books receives very inadequate treatment. It is 
written on modern lines, the fertile conception of the 
"base-level of erosion," with its important conse¬ 
quences, being introduced at an early stage The sub¬ 
ject is one which American geologists, with their un¬ 
rivalled opportunities, have made peculiarly their own, 
and it could scarcely have fallen into better hands. 
The other geological agents are disc ussed in the same 
comprehensive but concise manner, and the chapter 
dealing with glacial action is, as might be expected 
from the authors, of special interest. 

The chapter on movements and deformations of the 
earth’s body contains much material which is not else¬ 
where accessible to the student m a connected shape, 
and some originality appears in matter as well as in 
treatment. Consideration of the possible causes of 
the great crust-movements leads to an inquiry into the 
original and present distributions of temperature in 
the globe, and to a comparison of the nebular hypo¬ 
thesis with that of “ accretion " The comparison ia 
presented in a judicial manner, and the enunciation of 
the accretion hypothesis is tantahsingly brief; but a 
fuller discussion is promised in the second volume. 
Geologists sometimes need to be reminded that cosmo¬ 
gony IS a legitimate part of their province, not to be 
surrendered without good reason shown At least It 
IS well that students should see just how much of 
accepted physical principles and how much of arbitraiy 
I assumptions go to the building of dogmas which have 
earned alarm into some quarters. 

The treatment accorded to igneous action seems to us 
in some respects unsatisfactory. [Jescriptive petro¬ 
graphy is, no doubt wisely, represented by a brief 
summary, an appendix to a generalised account of 
" the origin and descent of rocks." But what follows 
seems to lack due proportion " Vuicanism " is used 
to include intrusive as well as extrusive action, but 
the chapter is occupied almost exclusively with the 
latter. The plutcnic and other igneous intrusions, the 
varied forms which they assume, and their intimate 
relation to crust-movements and to geological history 
in general, are dismissed almost without notice. The 
full and admirable discussion of volcanoes might thus 
give a student the impression that these superficial 
phenomena are the only important effects of igneous 
activity. 

The volume concludes with a chapter on the geologic 
functions of life, and a good index is added. The book 
is issued in handsome form; but the highly glazed 
paper, presumably adopted for the sake of the figures, 
is irritating to the reader. The abundant figures, 
selected from various sources, are well chosen to illus¬ 
trate the text, and well reproduced. The subjects are 
for the most part American. A useful feature is the 
illustration of various types of topography by acturi 
maps, taken from the beautifully omitoured sheets ci 
the United States Geological Survey. A. H. 
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THE TOPOGRAPHY OF BRITISH INDIA 
India By C(donel Sir Thomu Hcridieh K C M G 
KCIE CB RE Pp 375 i8 map* in colour* 
The Rtgtom of the Wotid Edited by H J 
Mackinder (London Henry Frowde Oxford 
Umvemty Prw n d ) Price yt 6d net 


W ITH climates varying from the ice bound deserts 
of the higher Himalayas and the rain steeped 
forests of Tenassenm to the desolation of Mikran 
where at one time of the year fire is almost 
unnecessary even for cooking and at another the 
cold Masts almost defy human endurance the in 
habitants of which number races unsurpassed as brave 
and stubborn fighters and races among whom physical 
cowardice is regarded as no disgrace where in one 
part music u produced by stamping on a piece of 
wood and in another has been earned to a refinement 
which requires sixty four tones to our octave—both 
extremes it may be added equally unmusical to the 
European ear where there is found a system of taws 
so etaborate that the cashier who has confessed to 
embezzlement may yet succeed in escaping punish 
ment and a system of government so paternal that 
it impnsons the husband whose domestic happiness 
has been ruined to prevent his committing the enme 
of murder the temtones known as Bntish India 
may be a country for political purposes but in no 
proper sense of the word do they constitute a nation 
they are hardly even a region of the world and 
the name is nothing but a geographical expression 
for the area which is administered by the British 
Government through the agency of the Governor 
General of India in Council To write a descrip< 
tion which in a book of moderate oompast will 
convey a clear and fairly proportioned conception re 
quires a master hand not to have failed is in itself 
high praise but Sir Thomas Holdich has done more 
than this he has produced a topographical descrip¬ 
tion of the Indian Empire which in spite of minor j 
errors—such as the reference to the Kasmur bund as ^ 
intended for the storage of water and a general m ! 
accuracy where he ventures into geology—is not only 
Interesting to read but accurate and well proportioned 


on the whole 

With all its manifold diversity in detail the Indian 
Empire is composed of two parts each of which may 
be regarded as a geographical unit and each geo¬ 
graphically distinct from the other The larger and 
more important of the two may be regarded as India 
proper and consists of the alluvial plains of the Indo- 
Gangetic nver system and the triangular area known 
thdugh incorrectly as the Peninsula It is cut ofi 
from Burma by a tract of mounUins impassable by 
reason of the deep-cut network of valleys and the dense 
vegetation with which their slopes are covered and on 
the north it It bounded by the mighty range of the 
Himalayas Both these bamers have proved effective 
against either ethnical or military invasion but on the 
west are the semi desert hills and open plams of 
Afghanistan and Baluchistan which have repeatedly 
been traversed by invaders It is in the desenpbon of 
this region that Sir Thomas Holdich is at his best 
partly no doubt because it is that of which he has the 
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most intimate personal knowledge, but latg^5ri|6et 
because of the intrinsic interest atta(dijqg to h, for 
across this region came not only the great prehlltnriii 
Dravidian and the semi-historic Aryan invaidwis lOf 
India but also the militery mvosums of Alexanda- the 
Great and of the successive Mohammedan conquerOfM 
of India Until the improvement of navigation brought 
iQ the nations of the west it was the only way by 
which mvasion and conquest were possible and it 1* 
through this region alone that we need look for a 
serious attack on India so long as we bold the ceoii* 
mand of the sea 

Of this long senes of invasions all the historical 
ones from Alexander onwards have been purely 
mihtaiy they have left their impress more or less 
deeply marked on the religion the administration and 
the pohtical geography of India m buildings and m 
public works but they have hardly affected the great 
bulk of the people who denve their ongin from the 
earlier invasions In these it was no mere conquenng 
army that came but nations with their wives and 
fimilies their flocks and herds their household goods 
and gods who absorbed or exterminated the In¬ 
habitants of the land and whose descendants are found 
over the length and breadth of India constitutmg nine 
tenths of the total population 

The other unit in the Indian Empire is Burma which 
belongs geographically rather to Indo-China than to 
India Cut off from the latter by a band of forest- 
clad mountains which has rarely been traversed even 
by marauding expeditions it received centuries ago 
Its religion and philorophy from India but has re 
mained unaffected in all other respects and maintained 
It* ethnical distinction untouched This isMation of 
Burma is now at an end the establishment of steamer 
Unes across the Bay of Bengal has rendered it easy 
of access the Hmdu prejudice against crossing the 
sea has given way to the stronger claims of pecuniary 
gam and the gay picturesque pleasure loving 
Burman who had evolved an epicurean philosophy 
and regarded life merely as something to be enjoyed 
IS being ousted by the plodding but joyless and un 
attractive native of Bebar or Madras 

Across the north of die Bmpwe runs the great moun¬ 
tain barrier of the Himalayas the highest and greatest 
moiyitain ran^e of the world which separates the 
Mongolians of Thibet from the races of India 
ind has left its impress on their mythology and folk¬ 
lore This naturally gets a chapter to itself and it 
IS satisfactory that the author recognises the futiliQi 
of an attempt to trace any limited nuitiW M 
contmuous chams m a mountain range of so great 
an extent and wisely abstains from formulating any 
theory of the Hmuilayas We cannot however 
accept die statement repeated more than once that 
the eastern Himalayas are older than the western it 
IS true that the rocks of whidi they are ounposed are 
older but the rise of the Himalayas as a 
range belongs to die great period of mountate fona* 
abon which commenc^ at the close of the Secondary' 
era and there is no reason for supposing that the two 
halves of the range differ materially in the age of didr 
elevation 
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The bocik w proviM with « krg« number of bkx^s 
In Ae text nearly all mape, in which with very few | 
inceptiona, but one method of repreientuig relief le 
adopted—that of ehaded areas bounded by contour 
Imea The method is valuable for some purposes but 
as a means of representing the form of the ground is 
m most cases inferior to the much abused cater 
pillar ' metiiod of delineation and frequently conveys 
a misleading impression The figure intended to re 
present the lower Brahmaputra valley and Gangetic 
delta IS an instance of this while that mtended to 
represent the orography of the Hindu Kush loolu more 
like an ink maker s advertisement In the coloured 
maps the complete absence of hill shading gives to 
the Thibetan plateau an air of flatness which it is 
far from posseasmg in reality yet it would be unfa r 
to conclude this notice without a word m their praise 
Mr Bartholomew has accustomed us to a high 
standard of workmanship but his map of India re 
produced m this book has seldom been equalled for 
mtncacy and accuracy of colour printing and for 
success in showing the leading features of the relief 
of Uie land 


PHYSICAL AND PHYSIOLOGICAL ASPECTS 
OF LIGHT 

light Energy its Physics Physiological Action and 
Therapeutics By Margaret A Cleaves M D Pp 
XIV+837 (London Rebman Ltd 1904) Pnee 
a is net 

HILE this book is written primarily to further 
our knowledge of the properties and uses of 
that form of energy called light m the treatment of 
disease yet it will be found of great interest to those 
whose study is mainly confined to the purely physical 
aspects of light phenomena The subject is treated 
from the modern view of energy in the form of waves 
of a certain length and direction but at the same time 
the emission theory is not entirely ignored on account 
of the peculiar behaviour of some of the recently d s 
covered radioactive substances noubly radium 
About 130 pages are devoted to a description of the 
various kmds of rays their ongin and physical 
properties The part dealmg with the electric arc is 
very complete and clear and embraces all one coild 
wish to Imow to ensure an intell ^ent application of 
the are lamp m the treatment of disease 
Followmg this IS a senes of chapters dealing with 
the action of hght on the various forms of hfe from 
the roost elementary to the highly complex human 
subject In this section the action of hght from both 
natural and artificial sources is treated very thoroughly 
It is quite evident that the author has devoted her 
self to a large amount of painstaking expenment the 
valuabto results of which are recorded m the pre¬ 
sent volume According to her the mercury vapour 
lamp has not justified the expectations regarding it 
as a tberapbutic agent 

ThS sec^ half of the book is taken up with the 
dierftpeutic apphcations of the various forms of light 
This pqirt mil be of special interest ta^edieal men 
a^ecudly those who are engaged in tMs line of wm-k 
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Sun arc and mcandescent light baths are treated most 
fully together with their use m those diseases m which 
the author has found them respectively useful The 
indications are m every instance bas^ on spectro 
scopic analysis and full details of the proper technique 
are given for every variety of application Several 
forms of bath cabinet are described as well as arc and 
other lamps for locjl treatment with concentrated 
hght 

While the author is rather emphatic on the necessity 
for employing lamps of large amperage—quanu^ 
being as essential is quality—yet she speaks highly 
of certam small lamps the efficiency of wbch was 
such as to necessitate theu- replacement by lamps of 
grenter power m the light department of the London 
Hospital The reason for this praise is seen later on 
to be related to the comparative cost of the lamps—the 
smaller being sold and maintained at a fraction of the 
cost of the Pinsen and their efficiency is at least m 
proportion to this cost According to the author the 
great advantage of a lamp of high amperage hke the 
r nsen is that we get not only the short and high 
frequencies of intense chem cal activity but also the 
frequencies of long wave lengths having great ampli 
tude and penetrabihty—a combination which is 
essential to ensure the best success In the smaller 
lamps these long wave lengths of great amplitude are 
not present in such abundance because of the lesser 
'imperage and smaller carbons The results which the 
author has obtained in many d seases not generally 
subjected to light treitment will come as a surprise to 
those who have not kept closely m touch with modem 
light therapeutics 

The apphcations of the various coloured lights as 
also those of the invisible spectrum rays are fully 
discussed A short chapter is given to the considera 
t on of n Rays and one to the Alpha Beta and 
Gamma rays of r idio acuve substances their physical 
proper! es act ons and therapeutic uses An in 
tercstiig chapter is that on fluorescence fluorescent 
sUmulation and sensit sation of tissues and the book 
closes with a chapter on the pernicious effect of sun 
1 ght and the pathological effects of elcctnc lighting 
The book c in be cot fidently recommended It will 
be found of great interest to most students of natural 
sc nee Rbcinatd Morton 


A BOOK ON INK 

Inks their Composition and Manufacture By 
C Ainsworth Mitchell B A (Oxon) PIC and 
T C Hepworth Pp xiv+a5t with 46 lUustra- 
tions including 4 plates (London Chas Gnflfin 
and Co Ltd 1904) Price ys 6 d net 
ITBRA senpta manet but the permanence of the 
writing depends upon the quahty of the mk 
Certain papyn of ancient Cgjrpt now d^sited m the 
Bntuh Museum conUin the earliest ink written re 
cords so far brought to light A roll dating from 
3500 B c still bears decipherable characters and frag 
menis of papyn have been found by Prof Fhnders 
Petne m a tomb to which the date 3500 a c is asenbed 
If the ongin of the use of tnk is \>st m antiquity, at 
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least one thing u certain—the wnttng fluid used by 
the ancient tenbee for such record* as the foregoing 
must have possessed in a high degree the property of 
durability 

In one form or another the basis of these early 
writmg fluids was carbon For example Chinese ink 
the so-called * Indian ink of the modern artist which 
according to the native historians has been made since 
3600 BC or thereabouts was at first a vegetable 
varnish and later a mixture of lampblack and glue 
Inks containing gallate of iron did not come into use 
until a much later period Thus Sir Humphry Davy 
examuiing some documents recovered from the rums 
of Herculaneum looked in va n amongst the MSS 
for vestiges of letters in oxide of iron and he 
concludes diat the Romans up to the time of Pliny 
had never used ink of galls and iron for writing 
purposes Gradually however in the early centuries 
of the Chnstian era there came a trans t on from 
carbon inks to those contain ng iron and Blagden in 
'* Some Observations on Ancient Inks communicated 
{0 the Royal Society in 1787 records that the writing 
fluid e nployed in var ous MSS on vellum dating from 
the ninth to the fifteenth centuries was an iron and 
gall ink Somewhat earlier than the date of Blagden s 
paper logwood begin to find employment as a con 
stituent of inks and soon after the m ddle of last 
century enme the next notable modificat on namely 
the use of anilme dyes in the manufacture of both 
black and coloured writing fluids 

Of these and other matters bearing upon the history 
composition ind methods of preparing the various 
kinds of inks Messrs Mitchell and Ilepworth have 
much to tell us in the volume under notice They : 
have brought together and made convenient for 
rofercnce matenal that has been hitherto chiefly 
scattered amongst periodicals and isolated dictionary 
articles In so doing they have saved their con 
temporaries some latmur and earned for themselves 
much gratitude 

The book u divided into three sections The first 
of these deals with writing inks including those of 
which carbon tannin logwood and aniline re 
spectively form the characteristic ingredients It 
comprise chapters upon the sources of the tannin 
in'iten ils tl c hem cal nature of iron gall inks and 
the best methods of examining both the fluid itself and 
the characters on the written page Print ng inks 
form the subject of seebon 11 in which an interesting 
•chapter treats of colour work including thr c colour 
print ng and inks for use in the production of cheques 
and bank notes In the concluding section there is a 
description of inks intended for miscellaneous pur 
poses these corapnse copying marking safety and 
sjmpxthetic inks and fluids for writing on glass 
wood ivoryi or leather Many formulae are gven 
some of which the authors have personally tested and 
the work closes with a list of English patents relating 
to the subject 

Deep te occasional incoherency of style the two 
rollabwators havto produced a useful and attractive 
little voiumi One or two slips may be pointed out 
thus the equation on p loi is incomplete and the 
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speafie gravity of ififata hyfiroddorlc ai^d it 
wrongly on p aoS In the Utfoncal introduetfon w 
are told apropot of a certain dooum^t (p tt)t 
it was probably written at the end of die sistcendi 
century by a man past middle age who learned to 
write just about the time diat Shakespeare was born 
(1504) At first It seems an unnecessarily qautioua 
understatement to call such a man ' past middle age 
but a little reflection shows diat it is those kittle cattle 
the figures that are to blame 
Tho book is a serviceable addition to the literature 
of chemical technology C Souionds 


OUR BOOK SHELF 

Eaturbegr ]fi und Natururtede By Hans Dnesch 
Pp v 1+-23J (Leipzig Wilh^ Engdmann, 
London Will ims and Norgate 1904 ) Price 4* 
net 

This book deals chiefly with three topics Starting 
on a Kantian basis it seeks to state the a pnort pnn 
ciplcs of pure physical science (A prum is con¬ 
veniently definid 'is independent of the amount of 
experience ) Next the leadmg principles of 
energetics ire disiussed and their relation on the 
one hand to the a prton principles of pure physical 
science and on the other hand to the ordinary laws 
of thermod}n'imics Inc dentally the laws of 
conservation (of substance and the like) are examined 
and entropy his x good deal of attention I ast of all 
the results attained are carr ed over to a discussion of 
biology The point of view is neo vitalistic It would 
be hazardous to say that the author has run to earth 
the X which is the object of all our search tho vital 
principle or whatever other name may be applied to 
it the term which be uses is the blessed word 
enteleehy 

Herr Dresch is well known to be at his best a 
clear orignal and suggestive writer Much of die 
present work is excellent but we doubt if die last 
eighty pages are either clear or convincing Perhaps 
one would require to read the author s other worn 
in order to xciustom oneself to his point of 
view and his independent mode* of statement He 
18 occasionallv unsatisfactory as well when dealing 
with the theorrs of others for example sndi Prof 
Clerk Maxwell s sortmg demon Tlie discussion 
occurs under the heading Declarations of Pl^cMts 
regarding Biological Subjects and Herr Dnesch 
alnwst seems at timet to suppose or to imply diat the 
conception may have been formed in onler to hmit 
the serond h \ of thermodynamics to uianimate bodies 
True Lord Kelvin s statement of the second law has 
the words in inanimate material But Lord 
Kelvm s declaration is explicit ( Popular Lechires and 
Addresses 1889 vol 1 p 141) —'The conception 
•of tfae sorting demon is merely mechanical and is 
of great vol e in purely physical science It ivas not 
invented to help us to deal with questions regarding 
the influence of life and of mind on the monons m 
matter On p lo't the accurate refMonco to Helm 
holtz s work is—Ostwald s KlasHker Nr 134 p <)o 
Anm 

Higher Text book of MagneUsm and Eleeirtoty By 
R Wallace Stewart D Sc Being vol iv of The 
Tutonal Physics Pp viii+fiya (Loitdon W B 
Clive University Tutorial Press) Price 6r 6 d 
Ws have several times noticed this work as successive 
editions have appeared and can speak as oppreciBdve^ 
of It as we have on other occasions The present 
volume Is based on the older one but it has been 
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Md « ven «on8iiderable quantity of new matter 
haa m view of the rapid advance which 

haa been made in electrical theory in the last few 

^^*^’diia edition the author has followed several other 
teaNbooks in laying' stress upon the importance of 
the electric field as the real seat of the energy of an 
electric circuit. It should be clearly brought out, how¬ 
ever, that part of the energw must flow in the con¬ 
ductor, following there, as elsewhere, the dir^tlon of 
the equlpotential surfaces; the forward flow is, how¬ 
ever. In the dielectric itself. The figures exhibiting 
this flow of energy on pp. 344, 525, and 528 are very 
far from satisfactory. It is sufficient to point out that 
in every onllnary case of slea^ transfer the lines of 
force are convex forwards; indeed, if it be borne in 
mind that in accordance with Pwntlng’s theorem the 
flow of energy takes place at right angles to the lines 
of force, there would be energy flowing out from and 
not into a conductor if the lines were as shown. 

Too much care cannot be exercised in the construc¬ 
tion of diagrams. They catch the eye; and just as 
nothing is better than a good diagram for inculcating 
truth, nothing can be worse educationally than one 
that is slipshod. 

This remark applies equally to a figure illustrating 
the action of the keeper of a magnet on p. 227, where 
about twice as many lines of “ force ** arc shown tn 
the keeper as are represented in the magnet itself. Is 
the keeper supposed to be independently magnetised’ 

Again, on p. 401, if the equlpotential lines on the 
plate exhibiting the Hall effect were really as sliown, 
some of the current would flow over the edges of the 
conductor. 

This slovenliness is almost wholly confined to the 
figures. The text is exceedingly lucid and painstaking 
in die endeavour to give a student a sound knowledge 
of physics. The large number of worked out examples, 
which have alw’ays been a distinguishing feature of 
the book, have no doubt contributed largely to the 
appreciation which it has received, especially from 
diose who are compelled by circumstances to work 
without a teadier. 

Ufa and Energy—Four Addresses. By Waller 

Hibbert. Pp. xiv+i8a. (London: Longman^ 

Green and Co.. 1904.) Price is 6 d. not. 

Thb thesis of these four addresses—originally delivered 
at the Polytechnic Institute, London—is that life is 
not matter, is not energy, but an unceasing non- 
factorial directive control of energy and its transform¬ 
ations. ” Directive control,” i.e. in the same sense 
in which “ temperature ” in the case of heat, or 
“ potential ” in the case of electricity, controls the 
direcrion in which the energy shall flow. “Non- 
factorial,” because while temperature, potential, and 
the like are factors of energy, life is not a factor. 

Mr. Hibbert puts most of his points clearly, and 
much of what he says has considerable force. But it 
is doubtful if the range of ideas within which the bmk 
moves is adequate to the problem. The main position 
is not unassailable, and the deductions from it in re 
gard to morals and religion are ocesslonally fanciful. 

To descend to details. (1) It is difficult to see how 
the terms factorial and non-factorial describe precisely 
the difference between the directive control of energy 
manifested in inorganic and in organic bodies re¬ 
spectively. The discussion on p. 50 rather begs the 
quesdon. (a) In describing God’s directive control as 
being purely non-factorial, in saying (p. 144), " It is 
not the office of prayer to seek any direct disturbance 
of the course of material nature,” but “ Its office is 
to secure a renewed faith in non-factorial control,” 
Mr, Hibbert lays himself open to the retort, “ Then 
Aon-foa^Mial control is no control at,all.” (3) ” Pro- 
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vided that life is a physical entity, it must be either 
matter or energy ” (p. 16). “ If it is a form of matter^ 
it must weigh something ” (p. 17). But what if it 
were ether? (4) “ Tho hving plant 0 ' " 

" di ph] • 


Surely to one acquainted only with other manifest, 
ations of energy the path opened out by tho dynamo is- 
as new as anything can be. 

Glossary of Geographical and Topographical Terms, 

By Alexander Knox, BA., F.R.G.S. Pp. xl + 432. 

(Ixmdon: Edward Stanford, 1904.) Price 15*. 

This work, which is intended as a supplementary 
volume to Stanford’s “ Compendium of Geography 
and Travel,” is evidently the outcome of a vast amount 
of industrious research on the part of the author. The 
amount of labour involved in the collection of some 
10,000 geographical terms derived from the most 
diverse languages all over the woild ian readily be 
imagined, and it can only excite our admiration ^t 
so much should have been successfully accomplished 
by a single individual. The book will be a decided 
boon to readers of works of geography and travel, 
who, in the absence of deep linguistic attainm^ts, 
must constantly be puzzled by the_ terms cinployed in 
the place-names of foreign countries. It will also be 
valuable to the more scientific gcogr.aphcr as supply¬ 
ing a useful basis for the complete dictionary of geo- 
graphical terms, which has long been felt to be a 
desideratum. Mr. Knox’s book, useful as it is, can 
hardly be said to supply this need, being conrern^ 
rather with the general and popular, than with the 
scientific and technical usage of geographical terms. 
It was undertaken in the first instance, as the author 
explains, with a view to elucidate the terms in use in 
extra-European countries, and tliis object it certainly 
fulfils with success, European geographical terins, 
which naturally include the majority of those with 
which the scientific geographer is concerned, are lest 
fully dealt with, and we not only miss many such 
technical terms as " Karst,” “ Kar, Horst, 

“ Schrund,” “ Aven ” (to take a lew only at random), 
but wc find little attempt m,ide at discrimination 
between the terms in use for closely allied features, or 
at the definition of nice shades of meaning, such, e.g., 
as are involved in the words “ dale ” and “ dell, both 
of which .sre explained merely as a " valley. ” Maiw 
English local terms are missing, and the definition of 
otlicrs is not always quite satisfactory. On the 
hand various Spanish topographical terms are carefully 
explained, and the recent definitions by the Inter¬ 
national Commission for the Study of the Sea of the 
main features of suboceanic relief are correctly given. 

But the special value lies in the fact that the in¬ 
formation supplied is just that which is niort out of 
reach of the oidinary reader, terms derived from the 
languages of Africa. Asia, and the less knovm parts 
of the world generally, being particuUrly well rrare- 
sented. The Uitroductlon includes some useful hints, 
by Dr. A. H. Keane, on the laws of interchange of 
letters in various languages. 

Blackie‘s Handy Book of Logarithms. Pp. tiS. 

(London: Blackic and S<m, 1904.) Price is. 

Vier- und ftlnfstelltgc Logariihmentafeln. Pp. 24. 

(Brunswick : F. Vieweg and Son, 1904.) Price o.So- 

marie. , ^ , 

In order that mathematical tables intended for common 
use may serve their purpose, it is essential that great 
attention be paid to the labour-saving arrangemente 
which authors have from time to time Introduced, such 
as tho careful grouping of the figures in rows aim 
columns, the use of varied type or of lUfferentiv 
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Bladcte’s “ handy ” volume, the reader will be dis¬ 
appointed to find that the compiler of the tables hat 
paid little attention to the points enumerated above. 
A table of six-figure logarithms of four-figure numbers 
occupies twenty-two pages; the average difference for 
each row of figures is given, but there it no room found 
for proportional differences, so that the taking out of 
the logarithm of a five- or six-figure number invdves 
an imtating calculation. Anti-logarithms are not 
included, but there is a table of hyperbolic 
Sixteen pages are allotted to tables of natural and 
logarithmic functions of angles, for increments of one- 
sixth of a degree, without differences. Other tables 
Include reciprocals, squares and square roots, cubes and 
cube roots, circumferences and areas of circles, heights 
and areas of circular segments, and rhumbs in degrees. 
There is an appendix giving eome simple mensuration 
rules, some old-fashimed practical geometry, and 
definitions of the functions of angles, not as ratios, but 
as lengths. 

The German tables are specially suitable for use in 
the chemical laboratory. T^e main feature is an 
dghteen-page table of five-figure logarithms of five- 
figure numbers, arranged, with proportional differ¬ 
ences for each row of figures, like the four-figure 
logarithms contained in the first two pages The 
collection of physical constants at the end is such as 
a chemist would be likely to require. There are no j 
antl-lt^rithms, nor is there a marginal index The 
size of page is ample, allowing of bold and effective 
type. I 

Stcond Report on Economtc Zoology: British Museum 
(Nature History). By Fred. V. Theobald, M.A. 
Pp x+iM, (London: Printed by Order of the 
Trustees of the British Museum, 1904 ) Price 6 t. 
The recent development of British Museum activities 
in the line of economic zoology, for which the insight 
of the director is largely to be thanked, is re-expressed 
in a second report, following quickly on the heels of 
the first Natubb, January 28, 1904, vol Ixix. 
p. 290). We congratulated Mr. Theobald on his first 
report, and we repeat our congratulations, for the 
volume does credit to his energy and ability, and to 
the expertness of those inside and outside the national 

r eum who have sdven him assistance. Everyone 
has had even a little experience of the amount of 
work which is often required in order to answer 
apparently simple questions from outside will 
appreciate the skill which this report displays, liie 
volume contains a large part of the information 
furnished by the director of the natural history depart¬ 
ments of the British Museum to the Board of Agri¬ 
culture and Fisheries between November, 190a, and 
November, 1903, besides replies to other correspondents 
md some spedal notes of present-day interest. The 
British Museum of Natural History is not only one 
of the greatest world-treasure-houses of scientific 
material, it has also, in its staff, an almost unrivalled 
wealth of learning, and we cannot refrain from giving 
expression to the widespread gratification that these 
resources of material and knowledge are now being 
t^lised in behalf of the practical queries of the nation. 
The volume deals with inosqultoes, sheep scab, weevils, 
aphides; wire-worm, mites, leather-jackets, warbles, 
nng-worm, liver-fluke, and a hundred other economic¬ 
ally interesting pests—and always in a way that leads 
us to respect Mr. Theobald’s wide knowledge and 
practical shrewdness. We hope that fitere will be 
many such reports, for they are of a kind that enrich 
the nation as well as science. That they also con¬ 
tribute to art may be illustratod by the report on the 
-arubs ctjuslng damage at Rye Golf Links, 

NO. 1838, VOL. 71] 


LETTERS TO TKE 

triM BdUor iou not hoU Wms^ rsAtoatAls Ar oMMomt 
expressed by his eorrespendsnU. Memer estn be aadsMaltt 


to return, or to correspond with tfcs Ssritovt of. vs/sstsd 

mouusenpts tnleuded for this or aify other poet ty NAtOEt. 

No noUee u token of onenymous nmt m mk d t l e ns.l 

Tbs Hstrrogenstle Origin of Pangna-geAw. 

An attempt has been made in Natubb ( D e cem be r 
as, 1904, p. 175), by Mr. George Ma ss ee , of Xsw, to 
question the valmlty of my conclusions because of eartaln 
observations of his own of a totally different kind, wfaidi 
have little or no bearing upon what I have brought 
forward. 

What he says is this —Demottum pulMasu of de Bary 
produces exceedingly minute colourless oonidla which are 
most widely distributed and are capable of passing tfarou^ 
“ thick ” filter paper. " Under normal condinons,” ho 
adds, “ these minute conidia on germination form dellcats 
hyaline byphte which give ongm to a Cladosporlum, If 
cultures of these conidia become infested with bacteria 
that form Zooglcea, the hyphn become Invested with a 
comparatively thick, brown cell-wall, and form either com¬ 
pact masses of cells or irregular hyphte consisting of tiwrt 
cells, constricted at the septa, exactly as shown in Dr. 
Bastian’s Kia la ” He thm refers to an illustrated papar 
In the Kew BulUtm for December, 1898, in which he haa 
shown this process as it occurs in a certain disease of 
Prunus japontea He thinks his observations exactly 
Illustrate some of the facts which I have brought forward, 
while I, after carefully reading hla paper aM studying 
his illustrations, think they are altogether beside the mark. 

He supposes the widely distributed conidia arc not only 
present in the hay infusion (which of course they may 
be), but that they are able to pass through two layers 
of very fine Swedish filter p(^ (not merely “ thick" 
paper, as ha loosely puts it). Looking to his Fig. $ aikl 
the size of the conidia there shown, this, I think, is more 
than doubtful. It is, however, altogether immaterial 
whether such conidia are present in the original bay in¬ 
fusion and are able to pass through the filter used by me 
or not, because the next necessary step In hla suggaated 
explanation is altogether wanting In my observations. 
This step is that the conidia assumed to be p r esent shall 
produce delicate byphas, and that these hyphse, coming into 
contact with masses of Zooglcea, shall become Invested 
with a comparatively thick, brown cell-wall, and form 
either compact masses of cdls or Irregtilar byphas consist¬ 
ing of short cells constricted at the septa.’' But 1 bad 
already privately assured Mr. Massee that all the pheno¬ 
mena which I have dssenbed may be witnessed sritbout 
its being possible to meet with a single hyjdia of any 
kind or a single one of the thlck-wolM, brown cells to 
which he refers ‘ Yet for his explanation to have any 
I weight “ delicate hyphse ” should always be seen in r^- 
' tion with the Ikiogloea masses, and as for the " thlck- 
wolled cells” whid are then formed being exactly Ilka 
what I have shown in my Fig. la, 1 can assure Mr. 
Masses he Is absolutely mistaken. What 1 have reprw- 
seated in that figure are colourless products of segment¬ 
ation of a Zoo^oea mass (wholly unlike the coiouriese 
conidia shown in his Fig. j) which speedily assume a 
brownish-black colour, end then, witbout any Meru enU on 
of dsUcote hyphae, at once grow out Into myMial filaments 
of the same colour. In accordance with hla exntanatkm, 
the production of delicate coiouriese hyptue should be the 
commonest thing possible, and should siways be met with 
at an early stage of the changes that I have been d»- 
scriblag; but, os a matter of fact, nothing is more re- 
markable than the rarity with which any m the myriads 
of Fungus-germs produced in a bacterial scum undergo 
a further stage of development, with the production of 
hyphse either colourleaa or coloured, and I can assure 
Mr. Massee that he mig^t work for three weeks or 
more with such Infusions os 1 have described without 
finding a tingle qiecimen at all comparable with aty 
Fig. IS. It seems deplorable that in regard to such fti 

1 lUsmsInrttivioaBilmwIatMrtoiMvwyilaulaitothatviUeh'he 
fuhsiqasetlir mm to Naiyaa. la ibu nply I atiud Urn to csoM and 
•saauM siy sjunamw ke nlaMilf, wluefa ho ud net de. 
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M the reality or unreality of betero 

._^_,_je Mr MaMM, who could apeak authon 

tativei^, tbouM not think it necaetaiy to make perional 
obaamatloaa, and ahould be content to offer in repiy to 
real and prolonged work only looae expUnationa which 
wiU not bear any aenoua examination 

A further inatance of the aame lack of core it afforded 
in the la« aentence of Mr Maaaee a letter Referring 
evidentty to my remark (Natuu November 24 1904 

p w) aa to the very different producu that may be met 
with in the acum forming on an infution made from 
unripe graaaea at compai^ with that forming on an 
orduuuy hay infution he aaya — At theae fungi only 
develop on fading leaves it waa not to be expected that 
they would appear in infutiona of young grata Ihia 
aentence mutt have been penned without the writer having 
taken the trouble to look at p 87 of my Studiev in 
Heterogeneaia ’ to which reference waa made when I 
directed attention to the differencea in question Had he 
done ao he would have seen how little he had explained 
the differences noted on that and on the following p^e 
and he would also have teen that the moat striking differ 
ence recorded it the complete absence of Zoogloea masaei 
(spoken of there aa areas ) in the scum forming on 
infutiona of unripe graaaea Of course if the Zoogloea 
maaaea are not there it is easy for me to understand the 
absence of the Fungus germa which aa 1 maintain are 
produced therefrom 

This poipt as well at others in Mr Maasee a letter 
thowt the great importance of bearing in mind two wholly 
distinct aspects of my observations corre^nding with 
different stages in the processes described We have to do 
(i) with the growth the individualisation and the pro 
cesses of segmentation taking place in masses of Zooglaa 
We have also to do (S) with the question of the ultinale 
destination or the transformation of the products of such 
segmentation Theae are two parts of the subject which 
are to some extent distinct and are well worthy of furthei 
separate consideration * 

In conclusion 1 would ask Why do the bactenologists 
not tell us what they know about Zoogicsa—whether they 
are or are not aware of its developmental tendeniies and 
why It riiould undergo processes of minute segmentation 
unless sudi processes ore a result of an organising tendency 
destined to have some definite outcome? Why again 
should It or its segments so often tend to assume a brown 
colour while it is still nothing but Zoogloci either 
segmented or unsegmented? Again why 1? the brown 
Zoogloea does not yield the brown Fungus-germs should 
there be this constant assoaation of myrim of brown 
Fungus germs (in the absence of hyphss) in association 
with brown masses of Zoogloea^ How can they explain 
other than I have done the actual orgamsation of a 
Zoogloea mass and the stages by which the brown Fungus 
mms seem to be formed therein? What process of 
' infection ’ in a filtered hay infusion contained m a 
closed pot could cause thousands of small Zoogloea masses 
to go simultaneously through similar processes of this 
kinoH-producmg myriads of brown Fungus germs—^when 
not a siogle hypha is anywhere to be found and when at 
first no Fungus germs are to be met with outside the 
Zoogloea masses themselves? I trust the bacteriologists 
will vouchsafe to give us some information on these points 
or if they cannot reasonably explain them Aat they may 
be Induced to work at the subject and satisfy themselves 
that something important can be learned concerning 
bacteria even though it -be outside their laboratones and 
r than their own 
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Compnleory Greek at Cambridge 
Aa a corrective to much vague discussion perhaps the 
following record of facts may be of interest 
Entering the University of Cambridge in 1886 entirely 


Mark the Pluto of AiWiphanes imd the 
» My Awte ob trnaiom w Ihu nUM wM be fbasd w the Fsbmsty 

aasibw «rthe dmMli awT JTariUMe 4fAiuBfis/Afft/W7 
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usual grammar papers and, in conjunction with a friend 
stmilany arcumstanced to myself I set to work to 
cram these by as scientific methods as we could 

devise in order to pats with as little waste of time as 
possible 

Purchasing a copy of Wordsworth’s Pnmer of Greek 
Grammar we riad the nouns adjectives and the active 
voire of rvrre—no more and then started on the pre¬ 
scribed books These we translated by aid jif a good 
lexicon word by word—thus leammg the parU of the 
rregular verbs which form a favourite subject in the 
grammar papers Having been once through the books 
by this method ue procured the translations and read 
these through five or six times in order to become so 
familiar with the subject matter of the books that we 
could translate most passages easily at s ght after making 
out the leading words m them 
The actual time expended by us in the preparation of 
Greek for the examination was carefully recorded and 
amounted to loji working hours and we passed the 
evamination in the second class w th I believe a con 
sderabie margin of safety even in Greek I need hardly 
add that my present knowledge of the language Is fiM 
John C Wilus 

Royal Botanic Gardens Perademya Ceylon 
December aS 1904 

Polyhedral Soap films 

Thb fact that polyhedral wire frames cm be used for 
the purpose of foiming films across them is well known 
lut there are some features of this subject which I have 
ivestigated which may be of interest 
If a frame of wire r^esenting the edges of one of the 
a mpler polyhedra such at a cube or octahedron is dipped 
into soap solution then on taking it out it will have films 
attached to itt edges and meeting roughly at a point in 
the centre of the figure forming a number of pyramids 
standing on the faces of the figure If however a mon 
conplex figure such as the rhombic dodecahedron or the 
eicosihedron be taken then the effect will be quite different 
the film will then simply cover all the faces Mtept the 
oie which was drawn out of the solution first The former 
thing will happen if the area of the (n—1) faces is grater 
than that required to form the pyramids while the latter 
w II occur if the reverse is the case 

If now in the case of the cube for msUnce after the 
pyramids have been formed a film bo applied to one of 
the faces than a certain amount of air becomes entirely 
enclosed by film and the bubble so formed settles m 
the centre of the frame forming roughly a cube suspended 
in the frame by twelve sheets of soap film On closer in 
spection however it will be seen that the faces of this cu^ 
are convex thus showing that the air in it is confessed 
By inserting a tube this cubical bubble can be infl^ated or 
reduced in sixe all the time retaining its convexiQT so 
that if thus left in communication with the air it wiU 
rollapae of its own accord A little consideration shows 
the reason for this namely that tiiree films meeting one 
anither cannot be in equilibrium unless their (ffones are 
inclined to one another at lao® since the tensiiM in aU 
three are equal But since the dihedral anffie of a tetra* 
hedron, cube or octahedron is less than iso* therefore in 
these fibres the inteijial polyhedral film must always hava 

Prom this 1 expected to get an exact polyhedron with 
plana feces in the case of the rhombic dodecahedron since 
its dihedral angles are all iso* On trying this it was 
foumi to agree remarkably with my assumption only aa 
may be gaHiared from what has gone before it was not 
quite so simple to obtam the central bubble as in the former 
case After the (a-i) faces had been covered with film 
the figure was again immersed so as to displace about one- 
half 3 ie air contained m it and while thus immersed It 
was turned round so as to cover the one open face with 
liquid On withdrawing it there was seen the plone-foced 
rhombic dodecahedron The same result can be obtained 
bf applymg a film to the nth face and then exhausting 
some of the enclosed air by means of a tube By using a 
tube as m die former cases, the bubble can be enlarged 
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■or raduced at vOI by blowinir or wclloa and It will 
rauin its dse soostaat wlm phm la opea eonuaualcadoa 
with tfea outar ahr bjr maant or thia tuhe This is of oourae 
the only pla n a ( ac a d polybadroo which can thus ba forniad 
facas adM and varticas baing antiraly mada out of aoap 
films If on the other hand a figure has Its dihedral 
anglaa graater than lao* than the intamal bubble srill 
'have concaVe faces and will If placed In communication 
with the outer air Increase In sue until It coincides with 
the faces of the frame and will tiien ba kept in equilibrium 
by their ngidity This I verified In tne case of the 


Ihere is one important law whidi mutt be menUoned 
1 found a certain irregulanty in the b^viour of the films 
in the cate of the octahedron and rhombic dodecahedron 
This wat due to the fact that two filmi cannot crota one 
another at right angles a law which can be put to the 
tnt by plar ng two plane loopt covered with 111 n at right 
anglet when a small lanceolate film will be formed making 
tam curved lines of intersection with the film on the loops 
Instead of allowing them to intersect in a eingle tni^t 
line In the case of the rhombic dodecahedron this slightly 
modifies the form of the internal bubble introducing a 
email edge and a little (urvature at each of the acute 
vert ces This defect causes a sor out convexity if the 
bubble s small but in general we have double curvaturee 
at the points in question the remaining portion of eadi 
face being pta n while the figure retains the form of a 
rhombic aodecahedron W F Warth 


Raweraal of Charge from BUotrleal Induction Machtnet 
TRt reversal of the poles of a Vots machine by giving 
some turns n the wrong direction as observed in Naturx 
of January t (p ssi) is not an unknown phenomenon It 
Is described In my paper Etsa sur la Ihdorie dee 
Machines dlectr ques A influence (Gauthier Villars Pans 
1^) P 38 together with a mudi more trustworthy and 
simpler means—an improvement In theory and m fact 
This cons Sts in discharging by hand at the same time 
both the inductors of the fixed d sc Then the reversal w 
snvarublv observed without stopping the machine 

V ScHAmiu 

Louvain (Belgium) ir rue des RdcoUets 


THE CONSTRUCTION OF SIMPLE ELECTRO^ 
SCOPES FOR EXPERIMENTS ON RADIO 
ACTIIITY 


T he electrical method where it is applicable is 
now by fir the most sensitive methoa of detect* 
mg small quantities of matter and the recent advances 
in physical science made by the method of measunng 
•mall leikages of electnaty especially in connection 
with the phenomena of radio-activity have excited a 
vorv generil interest in the experimental arrange 
ments employed The wnter bo^ thit the follow¬ 
ing account of simple electroscopes for this kind of 
work will be found to be of a practical nature and 
of sen ice to those who though unfamiliar with many 
■of the devices m general use in a physical laboratory 
arc nevertheless desirous of making quantitative ex¬ 
periments on radio-activity or some other subject where 
the electrical method is employed 
In a^eral the final shape of the instrument wiU 
depend very much on the purpose for which it it re¬ 
quired in fact It IS one great advantage of the gold- 
leaf electroscope that it can usually De fixed up in 
any odd comer of die apparatus which happens to be 
convenient There is however one part of the 
apparatus which it always the same in sensitive instru¬ 
ments and that is the ^hl leaf system itself Before 
describing this it will perhaps make thmgs clearo- 
if we oonrider for a moment one or two points about 
the theory of the instrument 
What we observe usually is the rate of decrease of 
the deflection of a charged gtfid leaf from a vertical 


metal support to whidi it is atfeMflfid 
flection in question depends only «si;dM 
of the leaf and of the metal support, and 
static potential of the system so (bat the rate of 
cttilapie of the leaf measures the rate of decrease of 
the electrostauc potential But what we wish to 
measure is the current or rate of alteration of elestnc 
charge and this is equal to the rate of decrease of 
potential multiplied by the electrostatic ciqiactty ^ tha 
system Thus for a given current the rate of move¬ 
ment of the gold leaves is greater the smaller the 
capacity of the system For a sensitive mstrument it 
IS therefore absolutely necessary to have the parts 
which are metallically connected with the gold leaf 
as small as possible 

Cutting gold leaves is a process which requires a 
consider lole amount of patience especially from the 
banner The process 1 always aot^t is to taka a 
plate of glass and lay a sheet of smooth note paper 
on It On thi!> the gold leaf it spread out flat by tim¬ 
ing gently if necessary and is cut by means of a 
razor To do this all except a narrow strip at the 
edge IS covered with a second sheet of note paper, the 
straight edge of which is pressed down with the 
fingers so as to hold the gold leaf A fine strip out 
side the edge of the paper is then cut off from the leaf 
by dragging the razor gently backwards parallel to 
Itself and to the edge of the paper It is not necessary 
to exert any great pressure dunng this operahon but 
a little practice will be necessary to get into the way 
of doiM the saw cut stroke at the proper speed Mr 
C T K Wilson has succeeded in this way in cutting 
uniform strips one tenth of a millimetre across but 
for most purposes stnps one millunetre wide are good 
enough In working with gold leaf mudi trouble 
will be saved by working in a room which is free from 
draughts and disturbances generally 

For the metal support to which the gtrfd leaf is 
attached it is convenient to use a piece of wire of 
about the same diameter as the thickness of the gold 
leaf To fix the leaf on to the wire it is sufficient just 
to moisten the latter at the point of attachment with 
the tip of the tongue, on allowing the end of the 
gold leaf to come in contact with the very slightly 
moist wire it will be found to attach itself sufficiently 
firmly for all that la required of it For obvious reasons 
tile cutting and mounting of the gfold leaf should be 
the very last operation in the construction of the 
electrosLope 

In constructing an electroscope it is of the utmost 
importance to have trustworthv insulation When tiie 
apparatus has not to be raised to a high temperature 
and great mechanical strength is not required sulphur 
If a Toi^ way better than anything else for this pur 
pose (^nerally speaking it is better to have aa small 
a quantity of insulating matenal as possible in order 
to diminish irregularities caused by the superficial 
charging up of the dielectric Suppose we wish to 
msulate the wire carrying the gold leaf from another 
wire which supports it mechanically we should proceed 
as follows —Take a porcelain crucible and gentfo 
heat a quantity of pure flowers of sulphur m it untu 
It just melts and forms a clear yellow limpid liquid 
It IS important that it should not be heated so strongly 
at to become dark coloured and viscous as this appears 
to dimmish its subsequent Insulating properties The 
end of one of the wires » then dipped into the liquid 
sulphur when a coating of sulphur forms on the wire 
This IS allowed to cool unhl it has solidified and ths 
operation is repeated a number of tunea until a bead 
of sulphur like that shown in Fig i a has formed on 
the end The end of the other wuw is now fieated 
gently m the flame and applied with a shrtt pressure 
to the point a when it melts lU tray into tiie suiehturi 
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aoiTtf tiw «pmdon hat been lucoenfiilly carried out 
ibt CMutt mB jbe aa indicated tn Fig i a 
tn ^lia aoct o( 'woilc it is often necessary to make 
sttlphur stoppers Ac of various shapes To do this 
U u only necessary to make paper models of the re¬ 
quired shape into whidi the sulphur is cast The 
fNwer generally stidcs to the sulphur but may be 
taken off with a clean knife without impairing the 
Insulation It is advisable to do this and also any 
cutting away of the sulphur that may be necessary 
tmmeaiately after it has set since it becomes very hard 
and bnttie soon afterwards 

For ordinary wen-k with radio-activc substances it 
is not necessary to employ the most sensitive type of 
electroscope and for such work the design shown in 
Fig 3 IS very convenient It consists of a brass 
cylinder of about the proportions shown and lo cm 
mgh The top is closed by a flat plate with a narrow 
tubular opemng a into which a sulphur stopper b 
cast as above fits fairly tightly The sulphur is best 
cast round the wire destined to carry the gold lenf 
For examining the properties of various radiations the 
bottom may be midp in the form of a nng as shown 
This IS fixed by the slot and pm indicated or somi 


fl3 1 





aunilor arrangement ind the circular hole in the base 
can be covered with sheets of foil Ac if it is dpsirtd 
to examine the penetraUng power of the rays under 
mvestigibon In all these mstruments a hole has to 
be cut in the metal both in front and behind the gold 
leaf to illuRunate it and to read its position The 
holes are conveniently of about the retanve size shown 
they may be covered up with glass mica or trans 
parent celluloid whichever is most convenient A 
suitable lUununation is obtained by placing a sheet of 
white paper in front of a paraffin lamp about twelve 
Inches behind the electroscope The movement of the 
leaves is most conveniently read by means of a miiro 
scope of about 6 cm focal lengdi furnished with a 
fuferometer eye piece It is advisable to have a micro 
scope with as snort a focal length as possible to in 
crease the magnification and therefwe the sensiUve 

The final appearince of the electroscope will de¬ 
pend very much on the appliances at the disposal of 
the experi m enter An instrument of this ctiaracter 
coidd qmte well be made out of a cigarette tin but it 
would probably be more sabsfactory to have the metal 
l»itB made by a oompetoit mechamoi 

If cells are not available die above Instrument is 
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readily charged by allowing a rubbed sealing wax or 
ebomrn rod to spmk to the outnde wire In measur¬ 
ing leaks the gold leaf should always be duurged to 
about the same extent as the sensitiveness depends a 
good deal on the amount of the deflection The 
instrument will not keep its charge indefinitely but 
will show a small leak even if no radio-acbve sub¬ 
stances are present this is nearly all due to the so- 
called spontaneous lonisabon of the air There is 
pracbcally no leakage across the sulphur if the instru¬ 
ment it properly made 

For some puiposes a more convenient arrangement 
IS that indicated in Tig 3 where the figure is drawn 
so as to exhibit the electroscope in its most sensiUve 
form • e with the minimum capacity A piece about 
4 cm deep is cut off a wide briss cylinder and the 
side tubes fitted on os shown The gold leaf is cimed 
by the wire b and is insulated by the sulphur bead a 
formed m the manner already described Thus the 
insulation leak can only tike place to the support c 
ind can be entirely prevented by keeping c at tne same 


rij3 



potenbal as b by means of celU The insulation of 
the wire c from the tube which supports it need not 
be of a very high order it is sufficient lo fix it in with 
1 rubber stopper m the manner shown So far we 
hive all our chirged system enclosed so thit there 
arises the difficulty of charging it This la done by 
means of the wire d which nn be rotated about an 
1X1S through the centre of the ebonite stopper e It 
IS advisable to remove the wire d from the gold leaf 
system when once this h is been charged By means 
of the selling wax handle f this may be accomplished 
without dischirging the electroscope The instroment 
18 so ^ open It 18 conveniently closed by two squares 
of window glhss cemented on to the brass thunder 
With sealing wax The whole of the outside is then 
covared with thin lead sheet or tm foil to obviate effects 
due to the glass getting char^ Suitable windowjs 
must be cut in this lo allow the position of the gold 
leaf to be read 

The above amngement is as sensitive as this type 
of mstrument can conveniently be made since Its 
dipacity u only that of 1 short piece of wire and the 
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gold I«af Generally •peakirig Ute capacity ui dectro* | 
atatic units is found to be ol the same order as the 
length of the wire In this or a slightly altered form , 
the instrument is suitable for experiments on spon< 
taneous lonisadon and the radKMctivity of ordinary | 
materials ' 

In expenments on enanations induced activity and 
very penetratmg rays it is often convenient to increase 
the magnitude of the olTects by illowtng them to ionise 
a large volume of air Tor this purpose the arrnnge- 
ment last described is particularly convenient It is 
only neccssa^ to solder a long straight w re upon the 
lower end of b and to fix g by means of a rubber j 
Stopper into the neck of an oil can The leak then ' 
measured is due to the ionisation produced throughout 
the volume of the can The sensitiveness though 
mater than before is not increased in the ntio of 
die volumes as would otherwise be the ense owing 
to the increased rapacity produced by the idd tionm 
wire This arrangement is espccnily useful for 
examining the mducra activity which may conveniently 
be deposited on the wire 

A still more sensitive type of electroscope was re 
cently mvented by Mr C T R Wilson It does not 
however appear to be an instrument which can be 
safely recommended to the inexperienced so that it 
scarcely comes within the scope of th s article It is 
desenoM in the Cambridge Phil Soc Proc v«l xii 
p 13s and may be bought from the Cambridge 
Scientific Instrument Company Much further in 
formation about electroscopes snd electrometers for 
radio active work will also be found in Prof Ruther 
ford s book on radio-activ ty chapter iii 

O W Richardson 

GEOIOGICAL SURIEY 01 CANADA 

T he Geological Survey of Cinadi wh ch was 
established in 1843 under the d r cl on of Mr 

S iterwards Sa) William E Ixgan commenud its 
hours with 11^ which was voted by the Provincial 
Lemlature The sum seems to have been granted 
without any clear idea of the length of time which the 
survey would take but apparently it was expected to 
last about two yesrs 

In the winter of 1844 5 the amount was expended 
and Logan was mire than 8oo( out of pocket 
Eventually provision was made for the continuance 
of the Burvey for five years with an annual grint of 
aoool Notwithstanding many difficulties and dis 
appointments vigorous progress was made in the field 
work and office work and this has been continued 
for upwards of sixty years under the successive 
directors Selwyn George Dawson until now when 
die survey under Dr Robert Bell is provided for 
better than at any previous time Thus the total votes 
for the present financial year amount to ss 8 lol for 
general purposes and to about 8000I for the silanes 
of permanent officers 

We gather from the last summary report by Dr 
Bell that while the Canadian Geologicil Survey like 
that of the United States has been engaged in 
palsBOntological niological botanical ethnologtcal 
and archsBological mvestigabons by far the largest 
proportion of the work has been of an economic and 
practical diaracter Thus the justification for the m 
creased support given to the survey is imply supphed 
by the mvestiganons which have been tamed on with 
the view of atdmg the development oi the mineral re 
sources of the country Up to the end of 1903 the 
pubheations of the survey included about 350 maps of 
which 100 relate especially to mining distncts and 
about 350 reports and bulletms amongst which nearly 
too are exclusively economic Dunng the four 
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years o 

been it__ 

worked in many u_ __ 

and British Columbia in the west to New I __ 

and Nova Scotia in the east and from southem 
Ontano and Quebec to Lancaster Sound m the Arctie 
regions Their researches have had reference to gold* 
Silver lead copper graphite corundum and mmeral 
pigments to coil peat petroleum and natural gas. 
to Vitnous building and ornamental stones clays and 
cement ingred ents Hitherto unknown sections of the 
country have bee 1 expIor«i and surveyed and observe 
abons have been made on the timber soils and water 
supply IS well as on the general natural history 
The palteontological work of the survey has been 
carried on by the, veteran palaeontologist Dr J F 
Whiteaves aided in the department of vertebrates by 
Mr Lawrence M Limbc In the Contributions to 
Canadian P ilait ntol gy (v I iii ) recently issued by 
the survey Mr Lambe has described some remains of 
the carnivorous d nosaur Drybtosaurus tncrattahu 
(Cope) from the Edmonton smes of Alberta in the 
North West Terntory The strau belong to the 
Low^r Laramie (Cretaceous) formation The import 
ance of a more intimate knowledge of the fauna of the 
Edmonton senes is apparent when it is borne in mmd 
that the beds of this ser es m Alberta constitute the 
principal coal beanng honzon of the district 
Dr Bell himself has been partly occupied m con 
junction with other Idhding geologists in Canada and 
the United States in mvestigating the crystalline rocks 
in Upper Michigan in Wisconsin and Minnesota and 
in the Rainy River Thunder Bay and other districts 
of Ontano with the view of settling disputed oues 
ttons The controversies on these rocks have long 
bMn occupying attention without any definite result 
A few years ago Dr Bell urged upon the International 
Committee of Ge^ogists the dcs rability of forming a 
small central committee the members of which should 
go to the ground together and look at the facts This 
was carnM out and as a result the members have 
come to an almost complete agreement on all the vexed 
points The standing committee consists of Dr Bell 
and Dr F D Adams (professor of geology in McGiU 
University) for Canada and Dr C W Hayes (^ef 
geologist of the U S Geolog inl Survey) and Prof. 
C R Van Hise (president of the State University of 
Wisconsin) for the United States By invitation there 
were also assoc tied with them Prof Leith (of the 
University of Wisconsin) Dr Lane (State geologist 
of Michigan) Prof Seaman (professcH* of geology m 
the College of Mines at Houghton Midugan) Meisre 
Sebenius and Mernam (geologists of the Iron Ranges) 
and Prof W G Miller (provincial geologist of 
Ontario) It is anticipated that the joint report will 
shortly be published 


RECENT EXPLORATION IN THE MENTONE 
CAVES 

PROF MARCELLIN BOULE has rocenUy been 
a studying the deposits m the well known caves of 
the Rocliers rouges (Baoussd roussd of local Mtois) 
near Mentone and read a paper on his results oefore 
the Soci 6 t 4 gdo 1 o|t;ique de France m the early part of 
last year which is puUished in the society e BulMm 
(No i) Since the original discovery by M Rivi 4 re 
of a human skeleton in one of these caves dw question 
of the age of their deposiU hat been d^tM with 
much warmth but without any satiefactofy result In 
recent years the c ives have been carefully and system* 
atically explored under the dueetton of dw Pnnoe of 
Monaco with the result that ^great number of foestls 
have been obtained Prof Boule's r -*— ““ 
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>metre b«ach described at other ports of dM 
Mediternuiean httoral by MM Dep^rct tnd Cauot, 
and regarded by them as of late Quaternary date really 
belongs to a much more distant period for it is 
anterior to the subaenal deposits containing fossils 
belonging to the oMer period of the Quaternary If 
this conclusion be correct it affords a mems of fixing 
the ige of the last oscillition of sea level in this region 
It should however be noted that in (hi discussion 
which followed the reading of the piper M Depdret 
protested against the proposed homoli gi^iing of the low 

—„ —-- ..... . ....__ _. ...... raised bea^ (heigl i i; 7 metres) studied by him on 

by thdr physical characters and by their fossil con- the Trench coast of the Midittrr-in in (e e m the Bay 
tents but the point of importance is that the upper of Pierre-Formique) with the Strombus beach in the 
and middle beds contain remains of reindeer (never Mentone laves The former type of binch contains a 
previously recorded m this region) ibex marmot and . fnuna very different from that of the Strombus layers 
woolly rhinoceros that is the fauna of the cold period { Strombus being absent and all (he fossils belonging 
of the Quaternary while the lower beds contain quite to living species 

a different fauna —Elephas anttquus Rhinoceros At the conclusion of his pipei Prof Bculc referred 
merckt, and hippopotamus that is species belonging to the three new human wcletc ns which h ivc been 
to the lower Quaternary fauna The last named de leccntly discovered in the Grottc dcs I nfnnts The 
posits be upon an old raised beach which is also dis first of these has been studied by MM Gaudry and 
cemible outside the cavern along the shore rocks at Vi mcau and proves to be markedly Austrilnid in type 
a mean altitude of 7 metres Almost all the contained It was obtained in a bed containing Ursus spelaeus 
fouils belong to the existing Mediterranean fauna | Hyaena spelaea Fehs spelara &c ind rested upon 
but Prof Boule has found some beautiful examples of I a bed cont lining molars of Rhino iros mercki It 
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jCWducM ddafly from the geological standpoint 
intlt the view of determiolng the age of the deposits 
and of dirowing light upon me muda debated question 
<4 ftie oacillations of aea-level in recent times on the 
Mediterranean seaboard 

Prof Boule’t attention was directed m the first 
instance to the Grotte du Prince which was almost 
intact when excavation was commenced Here the 
deposits attain a thickness of more than ao metres 
dnd consut of basal beds of marine ongin upon which 
strata of continental origin are superimposed The 


Strombus medtterraneus which has been r^arded as 
charactenstic of the raised beaches of the Quatern try 
period in the Mediterranean area But the Prince s 
cave contains other traces of marine action of a muib 
earber date In its upper part at a height of aS 
metres, there is a calcareous encrustation due to the 
action of the waves below which the wall of the cavern 
IS perforated by bonng molluscs The science of 
events IS therefore explained by Prof Boule as 
follows — 

The sea formerly stood at the aS-metre level and 
dten gradually retired until it atood at a height of 
metres At this level the shell deposit was laid 
dbwn on the floor of the cavern Subsequently the 
movimient of elevabon was continued Its extent is 
difficult to detemune but the oceanographical re 
searcbei of the Prmce of Monaco have shown that 
there extends along the rochers rouges at a shght 
dqtlb an extensive submanne platform This sug- 
«e^ that the movement—whether of the land or of 
tm sea—continued until there was laid bare between 
the sea and die present irregular shore line a plain 
SNtflkdendy extensive to become the home of such large 
as elephants, hippopotami, and rfalnoceroees, 
lor which the present topography allows no epace It 
is at least oernun, according to Prof. Boule, diat the 
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must therefore belomf to the earlier part of the 
Quaternary period The second skeleton was found 
about o 60 metre above the first and was .iccompanled 
by remains of the same species of mammals The 
third skeleton on the other hand found 6 metres above 
the first seems to belong to the period of the reindeer 
that IB to the end of the Quaternary epoch 


rub SCIENTIFIC EXPLORATION OF LAKE 
TAhOANVIKA 

T he committee for the scientific exploration of 
Lake Tanganyika (consisting of Sir John Kirk, 
Dr Sclater Sir W Thisclton Dytr Prof I ankester 
Dr Boulenger, and Mr J E S Moore) has lately 
received news of the progrm of ita envoy, Mr 
W A Cunnington who left England m March 1904 
under du-ections to contmue the researches carried out 
by Mr J B S Moore during his two expeditions to 
Lake Tanganyika Proceeding by the Zambesi and 
Shird route, Mr Cunnmgton was most kindly re> 
ceived at Zomba by Sir Alfred Sharpe who granted 
him the assistance of two native collectors Mr 
Cunnington had instructions to devote hit spectal 
attention to the lacustrine flora tnd fauna of Lake 
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Tanganyika, and, at he pasted up Lake Nyam, 
bemn lut inveatintiont In that lake, in order to be 
able to compare Its products with those of Ton^ 
nyika. On Lake Nyassa Mr. Cunnington was able 
to get a good number of tow-nettinn from different 
parts of the lake's surface, and wtoined, on the 
whole, a large quantity of its characteristic phyto¬ 
plankton, b^des a considerable amount of zoc^ 
plankton, consisting mostly of Copepoda, Cladooera, 
and insectFlarvas. ^e temperature of the water of 
Lake Nyassa was observed to fall seldom below to®, 
while the temperature at g6 fathoms below the surface 
was ascertains to be about three degrees higher. 

Mr Cunnington arrived at Karonga, at the head 
of Lake Nyassa, at the end of June, 1904, and 
travellS on to Tanganyika by the ordinary route of 
dte Stevenson road. His last letters from Tanga¬ 
nyika arc dated at Vua, on October 29, 1904. He 
had obtained a dhow from Ujiji, which enabled him 
to make his stay at different places on the lake 
longer or shorter according as he found much ,or 
little to collect, A good r^es of fishes had been 
preserved, and many freshwater crustaceans. As re¬ 
gards the vegetable life, Mr. Cunningrton had b<^ 
much struck by the near resemblance of all the forms 
obtained In Tanganyika to those which he had 
collected in Nyassa, though he could not, of course, 
m that they were specifically IdenticaL From Vua, 
Mr. Cunnington had orrangW to cross to the east 
coast of the lake, and to go some distance further 
north before returning to the western shore. Mr. 
Cunnington may be expected to return to England 
before the end of the year. 


SOTES. 

Sis Jambs Dbwab has presented the proceeds of the 
Gunning prise, amounting to one hundred guineas, recently 
awarded to him by the Royal Society of Edinburgh, as 
a contribution to the fund for the encouragement of re- 
eearch, now being founded in the Univerrity of Edinburgh 
in memory of the late Prof. Talt 

W« regret to learn from the London branch of die 
Zelas optical firm that Prof Abbe, of Jena, died a few 
daya ago We also announce with regret the death of 
M. Paul Henry, aatronomer at the Paria Obaervatory. 
Hit brother, M Proaper Henry, with whom be waa 
asaociated for many years in celestial photography, died 
about eighteen montha ago. 

Tns Paris Socidtd d'Encouragement pour I’Industrie 
nationale has awarded the grand pnse of the Marquia 
d’ArgenteuiI to MM. Augusta and Louis Lumiire for their 
photographic discoveries M. Hdroult has been awarded 
a grand gold tnadal for hit worfca on electro-metallurgy. 

Tub two Antarctic ships Tsrra Nava and Homing wen 
sold at Portsmouth on January 11. Messrs W. Ziegler 
and Co., Naw York, bought the Ttrra Nova for 9600I., 
and the will probably be used for North Polar exploration. 
The Mombig waa aold for 1600I. The Dueovery hat been 
arid privately to the Hudaon'a Bay Company for lo.oool. 

M. L. BoNNAMtaa has been elected preeldent for 190s 
of the Prehistoric Society of France. 

Tut death la announced of Dr. Anton Mdttricb, pro- 
fesaor of phystca and mathematlct in the Academy of 
Foreatry at Eberswald. 

Six Wiluau TmtatTON-Dm, K C.M G., will take the 
chair at a lecture to be delivered at the Weat India 
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Committee Rooma, fi ee ^g Laae, 00 
January 15, by Mr. W. G. Fromoa, agportnlkt^tot t/t 
the colonial economic coUoctloaa at the Imperial 
on “ The West Indian Fruit Industry." 

Thb next competition for the Howard medal ol tha 
Royal Statistical Society will take place in the eoMag 
session. The esaays mutt be sent in on or before June ^ 
In addition to tha medal, a grant of aol. win ha awori^ 
to the aucceasful competitor. The subject la " A Critkit 
Inquiry Into the Comparative Prevalence of Lunacy end 
other Mental Defect! in the United Kingdom during tbw 
Laat Fifty Yeare.” 

Thb death Is announced of Mr. T. W. Shore, author 
of a number of papers on geological and ardueolof^cal 
subjects. Mr. Shore was for a long time resident at 
Southampton, where he acted aa curator of the Hartley 
Institution and secretary of tha Hampshire Field Club. 

I At the Southampton meeting of the British Asaodatioa in 
iSSs he was one of the secretaries of the eection of 
geology On removing to London, he founded the Balham 
Antiquarian Society, and became its secretary; he waa 
also secretary of the London and Mlddlesea Arcfaseologlcal 
Society. 

Wa have received a letter from Mr. C. B. Stromayer, of 
ManchMter, in which he suggeata that irragularltles of 
tha earth’s aurtace might be drtected by special obaarv- 
ationa for determining the position of Ae northsrn and 
southern limits of totality during the coming total solar 
eclipae of August next. Unfortunately there are many 
practical difficulties In the way which the author haa not 
discussed, but he makes one suggestion which mlgfat be 
carried out. He proposes to place soldiera at short dl»' 
tances along the no^em and southern borders of the 
riiadow’s path, who, by marking the positions where 
the eclipae was total, might determine with greater 
accuracy than la known the breadth of the moon’s abadow. 

A coBaasPONDONT writes —^The death of Dr. Thomas 
Woods occurred on January 5 in Birr (or Faraonstown). 
Dr. Woods waa born In Fe^ary, 1815, and graduated as 
doctor of medldne In Glasgow m 1838. He spent all 
his long life aa a medicat practitioner and aa madlcal 
officer of the union and dispensary in Birr. So It la, 
perhaps, not to be wondered at that hia scientific work 
belonged largely to a former generation. He was a 
chemist, and as such took part in the early development 
of photography, originating in the ’fortlea a new wet 
plate process, the " catalysotype,’’ a detailed detcription 
of which may be found In Hunt’s " History of Photo¬ 
graphy ’* In 185a and 1853 he published in the Philo- 
sophical Maganne some original Observations on the heat 
developed by chemical combination, and defended wltit 
considerable success hia claim of primty ogainat Andrews 
and Joule. He wae a man of rema^ble ability and 
astoundingly general tciantific intoreat, and it it mudi 
to be regretted that circumstances kept him In a small 
country town, and that bis professional duties p r ev aa tad 
him from adding further to scientific knowledge. He 
continued mentally and bodily fretii to the very end, ever 
eager to hear of tiia latest teientifle discoveries, and Birr 
feris distinctly the poorer for hia loss 

A Raum message from Chrlatianla atotet that at 
Neadal, north of Bergen, on Sunday, a mass of reck 
slipped Into the Loenvond Lake. A wave of water twenty 
feet high, which resulted from the fall, swept the oslgb- 
bourfaoed, carrying away houtea, peopla, and cattia. 
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A* mpiilBnwiitMry to the poragraph on the recent fall 
dif at St. Margaret’s Bay, near Dover (Natuu. 
January is). It may be mentioned that the dilla at St. 
Margaret’s Bay, which rise from 150 to 300 feet, are 
formed of the Upper Chalk, comprising soft chalk and 
harder nodular bands, with scattered flinU and occasional 
continuous seams of flint. These beds are surmounted by 
chalk, with many layers of flint nodules and some con- 
Vnuous bands of flint; and this portion of the chalk forme 
^ mass of the cliffs at St. Margaret’s Bay, the lower 
beds appearing at beach level and rising southwards 
The general dip of the chalk is to the north-east, corre¬ 
sponding to some extent with the trend of the coast from 
East Wear Bay to Dover and St Margaret's. Numerous 
falls of cliff have taken place along this const for many 
centuries, the greatest losses having occurred above East 
Wear Bay in the great landslip of the Warren, where 
notable founders occurred in 1716 and ogam in 1886. 
Surh slips along the sea-front may serve for a time to 
protect the cliffs from further waste, until the ddbrit is 
removed by the breakers. Copious springs issue along the 
foot of the cliffs here and there, and a powerful spring 
Issues at St. Margaret’s Bay These probably had no 
direct influence on the recent falls of cliff, but rather 
would the slips be due to the local feeders of the springs, 
to their et Olive action along Joints In the chalk, and to the 
effects of frost. It is quite possible, as has been suggested, 
that blasting operations at the Admiralty Harbour at 
Dover niav have accelerated the falls of cliffs at points 
svhere thet were weakened by natural agencies 

Tub Victorian Naturalist brings us news of the death, 
on November iS, 1904, of Mr J. O. Luehmann, Govern¬ 
ment botanist and curator of the National Herbarium at 
Melbourne, at the age of sixty-one, Mr. Luehmann went 
to Victoria in iSda, and in 1867, on the resignation ol 
Mr. E. B. Heyne, secretary to the late Baron von Mueller, 
Mr. Luehmann was offered the position, which he accepted, 
and he remained connected with the botanical department 
sintil ehorti} before his death. For many years be made 
the preliminary identificatione of specimens for Baron von 
Mueller, becoming an authority on the eucalypta and 
SKaclas. His great asoletance wae acknowledged by Baron 
von Mueller in the preface to the ” Key to the System of 
Victorian Plants.” In the early days of the Field 
Naturalists’ Club of Victoria, before the Institution of the 
Victorian Naturalist, he contributed papers on the euca¬ 
lypti and acacias. In 1896, on the death of Baron von 
Mualltr, ha woe appointed curator of the National Her¬ 
barium, and afterwords became Government botanist 
During late yeara he contributed several descriptions of 
plants to the club’e proceedinga, in addition to an Interest¬ 
ing paper—observations on pre-Linnean botanista—in which 
be directed attention to the many valuable botanical works 
lit tbt herbarium library. Ha was ona of the earliest 
Victorian fellows of the LJnaeon Society of London. 

In a paper In the Lancet (January 7) Mr. G. C. 
Chatterjee, working under the direction of Captain L. 
Eogers, I.M.S., announces that he has succeeded in culti¬ 
vating trypanosomea from the Leiihman-Donovan body 
«r parasite, thus confirming Captain Rogers's previous 
work In tiiis direction. 

Wb have received the first number ol the new volume 
of the Journal of Hygiene (vol. v.. No. 1), which con- 
rinms to maintain Its previous high standard. It contains 
papera on plroplaamosii by Mr. BowhilTaad by Mr. Ross, 
OVltivation of trypomaomata by Mr. Smedley, epIdemU 
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ology of plague by Mr. Hankin, a leprosy-Iika diseaae in 
the rat by Mr. Dean, Ac. An Introductory memoir, svitb 
a portrait, gives an account of the work of the late Sir 
John Simon. 

MM. Salohonbbn and Dbbvsk have conducted some ex* 
perlmente on the effect of the radium emanations on certain 
Protoooa and on the blood. The material consisted of 
fifty milligrams of pure radium bromide covered with 
a sheet of mica. On Nassula the radium had little effect, 
even with an exposure of six davs. Some amcoba were 
killed in less than twelve hours, but others survived four 
days. Trypanosoma Brucet was killed in from two to 
three hours. On blood corpuscles the radium exerted a 
hiemotytlc power 

H R.H, PaiNCBsa Christian and Mr. Chamberlain were 
present on Friday last at St. George’s Hall, Liverpool, 
on the occasion of a meeting in connection with the 
Liverpool School of Tropical Medicine, at which a lecture 
was delivered by Major Ronald Ross, F.R S., on ” The 
Progress of Tropical Medicine.” Major Ross, in the 
course of his address, alluded to the discoveries wbiih had 
proved that yellow fever Is conveyed solely by mosquitoes,. 
to the work of Sir William MacGregor in the suppression 
of malaria in Lagos, and to the anti-malarial measurea 
of the Sues Canal Company, which had resulted in a re¬ 
duction of the annual rate of malarial fevers at Ismailia 
fiom two thousand to two hundred. He also alluded to 
the fact that the Liverpool School had sent out no less 
than fourteen expeditions to investigate tropical diseases 
in various parts of the world. 

Naturen for December, 1904, contains some realistic, and 
perhaps rather ghastly, photographs ol a python and its 
prey, taken from menagerie specimens. In the first of 
the serlaa we have an unfortunate rabbit ” lasdnatad ” 
and about to be seised by a python, in the second tba 
rodent in the coils of the serpent, and in the third the 
python commencing to devour the crushed carcase. 

The most important, or at all events the longest and 
nio<.t fully illustrated, paper in the second part of vol. ii. 
of the quarterly issue of Smithsonian Miscellaneous Con~ 
tnbutions is one by Mr. C Schuebert on Silurian and 
Devonian cystoid echinoderms and the genus Camars- 
irinus, in the course of which many new forms ora da- 
siribed, and some valuable contributions made to the 
morphology of the group. Among the other contents of 
this issue, reference may be made to a list of west Indian 
birds by Mr. J. H. RUey. 

The issue of Biologisches Centralblatt for January i 
contains an article by Dr E. R 4 dl on the hearing of 
Insects, at the conclusion of which it is pointed out that 
this tense is much less developed in that group than in 
the higher vertebrates. The bearing of interu seems, la 
fact, to ha a muscular rather than a nervous tense. The 
other articles include one by Mr. H. S. Skorikow on the 
plankton of the Neva, in the course of which several new 
forms are described, and one by Dr. O. Zacharias on 
the light-organs of Ceratium tri^s 

IcHTHTOBAURS, Or the estinct marine “ fiah-lisarda ” ol 
the Mesozoic epoch, form the subject of an article by 
Prof. H. F. Osborn In the January number of the Csntary 
Magasdne. After tracing the ichthyosaurion paddle into a 
limb ol the type of that of the existing terrestrial tuatara 
ii^ (Sphenodon) ol New Zealand, which is regarded OS 
nearly rdated to the ahcastral stock of the group, tha 
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author proceeds to point out bow nnich are know adth ' 
regard to the nature of the soft>parts and the lUe-hUtorp 
of the flsh-IUarde. We are aware, for instance, that they 
had a dorsal and a caudal fin, a naked scalelest skin, and 
a qriral valve to the intestine, similar to that of sharks; 
arhlle, from the inclusion of skeletons of tetuses within the 
ribs of full-grown individuals, we also know that they 
produced living young. This viviparous condition is, of 
course, an adaptive modiflcation, similar to that which 
occurs in the sea-snakes of to-day, .rendered necessary by 
the pelagic habits of these reptiles. The similarity in 
bodily form existing between sharks, dolphins, and fish- 
lixards is referred to as another instance of such an 
adaptive modification. Excellent illustrations—one show¬ 
ing a female* ichthyosaur and her progeny—accompany 
the paper. Apparently the author is unaware that the 
name Shastosaurus, proposed for a Triasaic American 
ichthyosaur, has been changed, on account of pre-occupa¬ 
tion, to Merrlamio. 

A rapia upon Mendel’s discoveries in heredity, read by 
Mr. C. C. Hurst before the Leicester Literary and Philo¬ 
sophical Society, gives a succinct account of Mendel’s ex¬ 
periments, and the rules adiich he evolved therefrom; also 
it contains a list of the chief experiments with different 
plants and animals which have been carried out subse¬ 
quently. The paper Is published In the Tratuaetiont of 
the society, vol. vlti. (June, 1904), and in the same port 
will be found a useful summary prepared by Mr H. St. J. 
Donisthorpe of additions to British Coleoptera during the 
last ten years. 

In the Comptei rendau, vtri. xxxv., Ko. 6, of the 
Imperial Society of Naturalists of St, Petersburg, lists of 
now plants for the Crimea are given by Mr. K. Golde 
and Mr. A. Younghd. Tsro of the most striking mentioned 
by Mr, Younghd are Crambs Juncso, a Persian plant, 
which grows to the height of a man, and Lythrum nonam, 
a dwarf Siberian (daitf. Both botanists make a special 
reference to the freshwater plants, which include apecies 
so familiar to us as ZtmnUheUia fedUtttaia, (Eiumth$ 
Phtttsndrium, and spedes of Potanu^ivton. 

The first appendix to the Ktw BulUttn for 1905. 
enumerating the hardy shrubs, trees, and herbaceous 
plants of which seed is available, has been received. 

In our issue of January is (p. ajs) we referred to the 
prominent part taken by M. Leon Teisserenc de Bort In 
the establishment of a Sicondlnavlan station for the explor¬ 
ation of the upper olr by means of kites and unmanned 
balloons. The first results of this important enterprise 
have been published in a work entitled Travaux do la 
Station Franco-Scandinave de Sondages odrieas h Hold, 
1900-1903.” a large quarto volume of ifio pages. The 
station is situated on on extensive open domain belonging 
to M. Krabbe, near Viborg, in Jutland, and it due to the 
exertions of MM. Hildebrandsson, Paulsen, and Mascart, the 
official meteorological representatives of Sweden (Upsida), 
Denmark, and France. The necessary subscriptions fw 
carrying out the experiments have been chiefly contributed 
by private pwaons—in Sweden, by an anonymous donor, 
a8,ooo fran<p; in Denmark, 045,000 francs including a 
grant of 10,000 franca by the Danish Government); in 
France, 66,100 francs (of which M. Teisserenc de Bort 
contributed 50,000 franca, and a further loon of material 
from Trappes valued at about is.ooo francs). The Danish 
Government'’also lent two gunboats for kite experiments; 
the value of kite ascents from steamers at sea has bsen 
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more then ever fully established by tile results obgaitied, 
some of ths kites reaching altitudes varying fimn jsdfi'' 
to 5900 metres. The difficulty of reaching su^ heights M 
well known to persons who have undertaken similav 
experiments. 

Poor. De. C. Uhuo contributes some notes of a Journey 
from Xllimandjoro to Mweru to Nos. 9 and to of ths 
ZtiUekrift of the Berlin Geselltchaft fUr Erdkunde. The 
paper is illustrated by a number of excellent photogra|dis. 

Thx last issue of the MitttUungen aut dsn denticban 
SchutMgebteUn is entirely devoted to the region of the 
Pacific. Dr. Born records some observations on the ethao- 
graphy of the Oleal Islands, Herr Senfft describes a visit 
to some of the West Caroline Islands, and there are 
abstracts of meteorological observations for 1903, and maps 
based on recent surveys. 

The last number of the DeuUeh* gaograpkUeh* BlitUr 
contains reports of two lectures delivered to the 
Vereinigung fur staatswisaensehaftllche Fortblldung at its 
meeting at Bremen in November lost. Dr. Tetens dis¬ 
cussed the importance of Bremen as a centre of trade, and 
grave an exhaustive statistical account of its development 
and a comparison with other seaports; his paper is illus> 
trated by idneteen sheets of diagrams, and should be of 
great value to students and teachers of commercial geo¬ 
graphy. Dr. W. Hochstetter lectured on the history of 
the North German Lloyd. 

The Royal Geographical Society has issued, as an extra 
publication, a paper on recent contributions to our know¬ 
ledge of the floor of the North Atlantic Ocean, by Sir 
John Murray and Mr R. E. Peake. The new material 
dealt with consists chiefly of soundings from the telegraph 
ships Minia and Faraday, but the chart accompanying the 
paper has been fully brought up to date, and new measure¬ 
ments of areas at different depths have been miule. An 
interesting correspondence with the United States Hydra- 
graphic Office about the origin of the term ” telegraphic 
plateau ” appears in the Introduction. 

The first place in the January number of the Geo¬ 
graphical Journal is given to a striking address delivered 
to the International Congress of Arts and Sciences at St. 
Louis in September last by Dr. H. R. Mill. Dr. Mill’s 
address is entitled ” The Present Problems of Geography,” 
by which the author means not " the whde penumbra of 
our ignorance, but those problems the solution of which 
at the present time is most urgent and appears most 
promising." Many of his conclusions concerning the 
scope and methods of geography ore of profound signifi¬ 
cance It seems specially appropriate that the address 
should immediately precede a paper on geography and 
education in the same number, in whldi the recent articlee 
and correspondence in the newspapers are sununarlaed ^ 
discussed. Dr. Min puts his finger on many points whfcfa 
have farmed real obstades to tiw dsvdopnient of geo¬ 
graphical teaching in schools and dsewfaere. 

A cORRESFONDBirr of the PhyrifcaUfche Zoitackrift in¬ 
quires whether any experimental or other infotmatioo 
exists regarding the heeling over of a ship on one side 
caused by the turning mwnent on the screw shaft. 

Peov. R. W. Wood describes in the PkyttkaUtdu 2 sfb- 
terift a simple experiment for showing the pr es su re due 
to sound waves. The waves are mode to co n verge to a 
focus bF reflection, and close to this ptdnt is plaead a 
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<MI lurltbntal pMidl* triwi^ almoit exactly like • 
CrtxilcM • radhmwter If the aouiKl wavei converge to one 
Me of the wheel It will tpm repidly m the correepondmg 
direction 

Faow the Volte Bureau of Waahington we have received 
two repniiti one dealing with the to-celled visible 
ipeecfa alphebet introduced into England by Dr 
Alexander Melville Bell in 1865-7 end the other being an 
ateay by in’ William Thornton on teaching the deaf 
and dumb to apeak published in 1793 The reprints are 
{Uustrated by portraits of Drs Bell and Thornton and 
a biographical notice alto accompanies Dr Thornton s 
paper 

Wa have received the report for 1903 4 of the Scient c 
Society of St Paul (Braxil) and have been able to 
gather from It that the society was founded in June 
1903 the city already having a historical and geographical 
a medical and on agneultural society It numbered n 
April last fifty six efifective four contributing one corre 
sponding member and two socios ouvintes a total of 
sixty three members of whom twenty e ght were found 
ation members The membership list now however shows 
thirteen corresponding members There have been held 
two preliminary one inaugural fourteen ordinary and 
four economic meetings and from the account of these 
meetings the papers seem to have been interesting and 
varied A desirable unprovement would be the publicaton 
of the reports in one of the international languages 

Thb question as to whedier the trioxide of nitrogen 
N, 0 , IS capable of existence has frequently been dis 
cussed but until recently has remained unanswered ow ng 
to the ladt of experimental data When the brown gas 
produced by the action of starch or of arsenlous onhydnde 
on nitric add Is passed through a freexmg mixture it 
condenses to a blue 1 quid which does not solidify at 
—90* But the determination of its vapour density shows 
that the gas is completely dissociated and Ramsay and 
Cundall showed in 1885 that no contraction takes place 
when the monoxide and dioxide are mixed I he blue 
solution might therefore be regarded merely os a soluton 
of NO in N,04 The actual existence of the trioxide has 
recently been demonstrated by V^ttorff (Z*»f aiu>rg 
Cbsm vii 309) who has investigated the freexmg point 
of mixtures of different composition A liquid having the 
empirical composition N, 0 , solidifies to a blue crystalline 
solid which melts at —103* C and is undoubtedly the 
pure tnoxide As the proportion of NaO^ is increased 
the freesing point at first falls to a eutectic temperature 
at -IIS* C and then rises to the freesing point of the 
peroxide In this way by accurate work at low tempera 
hires it has been possible to solve one of the long-debated 
problems of inorganic chemistry 

It has long been suspected that m solution the d 
chromates might perhaps be dissoaated into neutral 
ehromates and tn» chromio add thus 
K,Cr, 0 ,=rlt,Cr 04 -hCr 0 . 

Purely chemical methods have gpven but little inform 
athm os to the nature of the dissolved salt As (he result 
of an ingenious application of physioocheinical methods 
the problem has recently been solved by Abegg and Cox 
and these authors have been able actually to determine the 
proportion of free chromic acid in dichromate solutions of 
dUlerent concentrations The method which is described 
In the Z$tUeknft iwr pkyMMlutht C)umU (vol xlviii p 
7x5), depends on saturating a solution <d a dichromate with 
nan^ and basM mercuric chrommit tigCrOt and 
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HgCr04 HgO In praaance of thaee two salts the ooa> 
centrmtlon of free chromic add in the solution is nudii- 
tsined constant at 0706 mol per litre at 50* and 0456 
mol at 15* and any excesa of chromic acid must ba 
combined either os chromate or as dichromate It is calcu* 
lated that in the case of potaseium dichromate oomplata 
dissociation occurs at a dilution of 1000 litres whilst at 
100 litres 99 per cent of the salt u dissodated at 10 htrss 
91 per cant and at a dilution of i litre 6a per cent Evan 
n the strongest solutions therefore the greater part of 
the dichromate is dissoc ated into chromic acid and normal 
hromata 

Ml •.SRS WiiiTTAKKK AND Co w 11 shortly publish a new 
book ent tlrd The Insulation of Electric Machmea ” by 
Mr H W Turner and Mr H M Hobart 
Mxaaaa Gsoaox Bill anp Sons have published porta 1 
a d li of Elementary Algebra by Messrs W M 

Raker and A A Bourne in one volume at 4s 6d The 
book may be had with or without answers 

1 HB twenty fourth volume of the Gtographtcal Joumti 
I a<> now been published It contains the monthly numbera 
fro 1 July to December 1904 As usual the volume la 
rchly illustrated by means of blocks and a profusion of 
well executed maps The volume should be added to the 
1 brary of every geographer and teacher of geography 
Mbsbrb Newton and Co a new supple nentary list of 
lantern slides includes several seta which should prove 
very valuable to science teachers and lecturera Among 
these instruct ve slides we notice photographs by Mr 
W M Martin illustrating the embryology of a chicken. 
Br tish birds and nests photographed by Mr R B Lodge 
photographs of insects and other small forms of animal 
life photomicrographs of rock sections and photograplia 
of diseases of the bone by Dr C T Holland 
A RKVisiD and enlarged edition of Dr Arthur Keith a 
Human Embryology and Morphology has bean piA> 
lished by Mr Edward Arnold This edit on differs from 
the last in several particulars The chapters dealing with 
the early development of the human embryo and tha form 
ation of the placenta and membranea have been re written 
Much of the chapter dealing with the urogenital system 
has been amended and numerous addibons have been 
made In other sections of the book 


OUR ASTRONOMICAL COLUMN 


OBSsavATioNS or Comstb 1904 d and 1904 s —The 
results of several observations of comets 1904 d and 
1904 e respectively are published in a supplement to tha 
Aitronontueht Nachnchten No 3987 

I he latter object was observed at Bamberg by Prof 
Hartwig on January i and a and was seen as a circular 
patch Mout s In diameter having a nucleus which was 
not symmetrical Tha magnitude of th s comet has been 
voriousty estimated In the above obaervatlon Prof Hart- 
wg recorded it as no but Prof Nijland observmg at 
Utrecht on January i estunatad it os 95 whilst Prof 
Ambronn otwerving at Gottingen on January a found It 
to be 10 The brightness at the time of diacovety at 
given br M Borrelly was equal to the tenth magnitude 
The ralowing le an extract from the daily epheinerla of 
comet 1904 d published by Herr M Ebell — 


la/i (M T Rirlw) 

i7>5 h,***™^, *(““•) loar l«fa 

Jan ao 17 S7 3* +44 57 0 3x53 0 3437 

,34 18 II « -H47 S 03*99 03^ 

, aS 183911 +4910 03346 03465 

Feb 1 184610 +51 9 03394 0349s 

» S 19 3 58 +53 3 03443 0 3S3S 

Brightnen at tune of diecovery » i 


09 « 
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_R CoMBT TSttm. 1904 c.—In No. 3986 of 

tbo Attrommhcht Nachrithttn M. }. ConM ciroo * dalljr 
qihomerif for Tompel'a Moond comot estondlng from 
Jonuwy 3 to March 2, which it a continuation of tho 


ephemeria publiifaed by hi 
immal. Although the aou 
la decreaaing, ita R.A. ia a 


_laing, ita R.A. ia ao near to that of the aun, and 

the object Itaelf ia ao faint, that obaarvationa will be 
dllHcuIt, and only poeaible immediately after aunaet. 

The comet'a pMtlon on January at adll be 

R.A.e*aah. 37m. 47a, doc.«-i6* 19'. 

StaaoHAL DavBi.oi>MBNT or MAtTiAN Camalb.— A further 
contribution of obaerved phenomena, in aupport of hia 
theory concern uig the cauaea which jMXiduce the aeaaonal 
development of the canala on Mora, ia publiahed by Mr. 
Lowell in the January number of Poptdaf Aitronomy. 
The particular canal therein dJacuaaed la Brontes, whi^ 
ia 3440 milea in length and connects along a great circle, 
in nearly a north and south direction, the two important 
points Linua Titanum and the Propontis. 

From a study of ninety drawings made during the 
period January>July, 1903, six of which are reproduced 
on the plate accompanying the paper, it wai seen that 
the Tiaibility of the canal increased after the aummer 
solstice in the northern hemisphere, and, further, on 
dividing the canal into five nearly equal sections from 
north to south, the section nearest the north polar cap 
beesune strengthened first, and the others followed In order 
of their north pdar distance. This ia plainly shown on 
the viaibillty “ cartouches ” given by Mr. Lowell, who 
considers the phenomena as a further proof of hts theory 
that the visibility of a candl is due to vegetation, quickened 
by the water loosened at the melting of the polar snowa 
and flowing towards the equator The extension south of 
the equator is conaldered as a probable proof of intelligent 
artificial interference in the propulsion of the water. 

Vauablb Stars and Nbbuious Areas in ScoRino—An 
examination of thirty-three plates exposed on the large 
nebulous regions mentioned in previous Circulars has led 
Mias H. S. Leavitt to the discovery of 103 new variable 
start In the constellation Scorpio. 

The positions of these, for iqoo, their greatest and least 
observed magnitudes, and their magnbude ranges are 
^ven in No, 90 of the Harvard College Observatory 
Clrcularf. 

The most striking result of this research has been the 
revelation of vast areas of diffused nebulous matter, so 
fainf as to be beyond visual observation. One of ^ese 
areas extends over a number of square demes in th« 
constellations Cfohiurhus and Scorpio, and, like the Orion 
nebula, it attaches itself to Individual stars, the principal 
condeniatlon being about the quadruple star p Ophiuwi. 
The region is marked by on absence of faint stars, and 
dark Imea may be traced beyond the confines of the 
nebulosity as yet seen on the plates. 

Rbport of tub Natal OBSEaVAToav.—The report of Mr. 
E. Nevill, Government astronomer of Natal, for the year 
1903. ffivea a brief rAsumi of the work accomplished at 
the Durban Observatory during the period with which 
the report deals, and rontalns a mass of mfoimation 
respecting the meteorology of the colony. 

Tite time signals have been sent out as In former years, 
and Borrelly’s comet was observed regularly during its 
jppeprance, the orbit deduced from the observations agree¬ 
ing with those obtained at other observatories 

It Is proposed to utilise the tide observations made 
during the years 1884-8 in order to provide the port 
authorities wHh Hde-tables, but, owing to the construc¬ 
tional changes in the harbour during the last few years. 
It will be necessaiy to reduce the more recent observations 
and this will require additional computing assistance. 

In former yean it has been customary to issue the 
meteorological data compited from the returns of the sub- 
aidtary stations once each month, but in future the returns 
wilt be published dally. Among the numerous tables 
given in the report there occurs, for the first time, a 
summary of tk meteorological observattons mods at the 
Botanical Qardetis, Durban, during the period 1873-1883 
NO. 1838, VOL. 71] 
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_j, before tfaa 'inatitutfon of the <krr l k k Ut$eA 

ofaeefvat^. v 

Th* jBsurr OssBavAtakr at Bblen, Havaka.-^^^ 
intaresting iUustratad account of the observatory sdtathsti 
to the Jaauit College at Brien, Havana, baa been wrltteh, 
in Sponiah, by Father Mariano GutlArres, S.J.. the Sub> 
director, and contains a history of the Installation of the 
institution In 1857, and its proceedings since that date. 

The meteorological section was first founded under thw 
direction of Father Antonio Cabtd, S.J., in the year 
named, but its position was not secured until the In- 
Btallation of Father Vines as director, in 1870, to tbo 
memory of whom the author of the history pavs a high 
tribute, and lamenu hia death in 1893 at an irreparam 
lots 

The equipment of the observatory is fairly complete, 
and includes meteorological, seismological, magnetic, and 
astronomical Instruments, most of which, induding the 
6-inch Cooke equatorial, ore illustrated in the present 
volume 


'T'HE addition of a sixth satellite to the system of 
Jupiter marks another triumph in Prof. Perrine’e 
employment of the modified Crossly reflector. Aa 

mentioned In a note published in “ Our Aatronomkal 
Column *’ lait week, Prof. Perrins first suspected the 
existence of the newly discovered body from observations 
made during December, 1904, but it was not until 
January 4 that a further observation confirmed his 
suspicion, and enabled him to open the new year with 
the announcement of thie important discovery. 

The new satellite, so far as one may gather from the 
meagre news yet to hand, ts situated at a much greater 
distance from its primary than any of the five previously 
known. The telegram announcing the discover gave this 
distance, on January 4, os 4$', whilst that 01 the outer¬ 
most of the four satellites discovered by Galileo never 
exceeds 10' 3, and the fifth, the innermost of all, is not 
quite half me distance from Jupiter that the moon te 
from the earth 

Assuming, for the moment, that the above distance is 
the outward limit of the satellito’s orbit, it khould make 
one revolution about its primary in about half a year, 
whereas the time occupied by the fourth satrilite Is only 
167 days; thus we see there is an immense gap between 
the two bodies which, according to precedent, may contain 
other satellites as yet undiscovered. 

The recent discovery raises the number of satellites in 
the stffor system, discovered during the past thirty years, 
to five, and it is worthy of note that the discovery of 
a satellite has usually occurred at times when a new 
instrument has been installed or old instruments or methods 
have been Improved. This fact calls to mind, although 
beyond our thirty years’ limit but still dealing with Ote 
Jovian system, that Jupiter’s four moons, lo, Buropa, 
Ganymede, and Callisto, or i., ii., iii., and iv. as they 
are usually designated, were the first members of 
solar system to be discovtrtd, resulting, as they did, from 
Galileo’s first use of the telescope in January, 1610. 

After these, and within the past thirty years, came ' 
Deimos and Phobos, the lllliputian attendants to Mars, 
which were discovered bv Prof. Asaph Hall at Washing¬ 
ton in August, 1877, and were the first fruits of tbs tiiaik. 
recently mounted a6-!nch refractor of the U.S. Naval 

The fifth satellite of Jui^ter was discovered bv Prof. 
Barnard on September 9, tfloa, with the neatly now 
giant refractor of the Lick Observatory, It Is. com¬ 
paratively, a minute object and can only be seen witb 
the largest telescopes under the most favourable con¬ 
ditions, Its diameter can scarcely be greater than i0» 
miles, whilst the diameters of the ottier four. In order 
of their distance from the planet, ore 9400, betwwii 
2000 add saoo (about the fUe el our own moon), 3000, 
and aiMd ddlet re^metivriy. Tbia object revotvee batsreca 
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to>'rdM flnt^Mt«Uite''*«ad^Jupiter in « period of 

rOUavuid' tlila dlMover7 the addition to an already 
mimeroue famUy of the ninth satellite of Saturn which 
was found by mf W H Pickennc The search was 
oomtnenced In 188S with the 13-inch ^yden telescope of 
the Harvard College Observatory but was not successful 
in brlngii^ to light any previously unknown attendant on 
Saturn On the instaflotion of the new 34 inch Bruce 
tdesitipe in the clear atmosphere of Arequipa the search 
which was photographic throughout was renewed and 
on examining^ the pl'ites taken on August (6 17 and 18 
1898 Prof Pickering was rewarded by the appearance 
of a short trail which apparently partook of the planet s 
motion among the stars and was therefore to be con 
sidered os part of its system The story of the subsc 

E it doubts and difhculties has been too recently told 
rvard College Ama/t No 3 vol liii ) to need le telling 
but It may be recalled to mind that the subsequent 
observations showed thit the satellite revolves in an orbit 
which IS far more eccentric (han thvt of any other satell te 
or of any major planet in the solar system and that its 
motion m that orbit is opposite in direction to the orbital 
motions of the remaimng eight of Saturn s moons I ike 
the fifth satellite of Jupiter this object can only be 
observed V sually with the largest telescopes and under 
the best conditions As a matter of fact it was not teen 
until its position was accurately known and even then 
Profs Barnard and H 11 lurner using the 40 inch 
refractor at Yerkes Observatory in August last could not 
feel certvin that they had really observed the object which 
had up to that time remained invis ble to human eyes 
Whilst our knowledge of the most recently discoveied 
satellite is as yet very scanty Prof Perrine a message 
Cells us thac on January 4 its position angle was 269° and 
the dailv rate of its apparent approach towards Jup ter 
was 4$' IS about 100000 miles 
The magnitude 14 ascribed to it is rne magnitude 
fainter than that of Barnard s fifth satellite and this 
primarily suggests that the diameter may be less ban 
tliat of the Mh although a smaller reflecting rower or 
♦ olbtdo may account for the relative fa ntness Us 
sUstance from Jupiter on January 4 would probably bo ibout 
6 million mills The statement that the motion was re 
crograde refers of course to the apparent mot on in the 
aky and must not be confounded with a retrograde orbital 
snotion similar to that followed by Phoebe Saturn s ninth 
aatelbte W T R 


ATMOSPHERIC ANP OCtiNJC CARBON 
DIOXIDE 

carbonic acid of sea water is usually supposed to 
* be present in combination with certain bases whiUi 
constitute the olfcalmify of the water partly in the form 
of normal carbonate and partly in the form of bicarbonate 
Cha total smount present being insuftic ent to convert the 
whole of the base into the btoarbonate Xhus the water 
ot tlM North Atlantic has been found to cont-im 49 c c of 
carbonic acid gas per litre whilst 54 c c would be required 
to convert the base completely into bicarbonate That this 
view is not quite correct has been shown by Dr A Krogb 
of Copenhagen in a senes of investigations on (he carbon 
dioxida of the air and ocean * 

The reaction between carbonic and and a normal 
carbonate to form a bicaibnaate is like eo many chemical 
twactwns reversible and equilibrium is established while a 
certain amount of the carbonic acid le still free This free 
carbonic acid exerts a definite gaseous prewure which vanes 
with the total amount of carton dioxide present and with 
the alkallmty of the water This pressure can very readily 
be determined by sinqily shaking the water with a sm^l 
-v^ume of air and then ascertaimng by direct analysis the 
pressure of the carbon dioxide in thia air which is of 
cmifae equal to the pnwsure of that in the water since 
tbe two hm been brought into equilfcrium by the shaking 
Tlus process gives excellent reeulU both wi^ fresh and 
«ea water, Wd can to earned out vecf rapid||| bi^ the aid 
t HeikMslsw om Orooland vol xsd pp 331^^ 
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of the apperatuB of Haldane or Pettereon and Sonden for 
the estimatioo of small quanutiee of carbon dioxide As 
the result of a careful study of the behaviour of sea water 
in this respect it appears that a comparattvdy large amount 
of carbon dioxide may be absorbed whilst the correspond¬ 
ing preature only undergoes a very email absolute change 
provided that the alkalinity remains constant A water 
for example which hat the alkalinity at and contama 
36 7 c c of carbon dioxide per litre is capable of abtorbing 
4 3 ^ c of the gas per litre whilst the pressure meaeurra 
as described above only rises from o 015 per cent to o 039-, 
per cent of an atmosphere 1 hit meant that the air shaken 
up with the original water would be found to contain 1 5 
parts of carton dioxide per 10 000 whilst after the ftiither 
ibsorption the air similarly treated would contain a 95 parte 
per 10 000 

Owing to th s pressure of carbon dioxide constant inter 
hange takes place between everv water surface whether 
of sea water or of fresh water and the nr above it result- 
ng in evolution from the water or absorption by it accord 
ng as the pressure of carbon dioxide in the water or the 
V r IS the greater The effect of this is that the ocean acts 
IS 1 regulator on the amount of carbon dioxide m the air 
tending to compensate for any deviation from the normal 
pr portion The pressure of srbon dioxide in the air it at 
j resent about 003 per cent of an atmosphere (3 volumes 
I er 10 000) the absolute amount in the whole atmosphere 
bo ig calculated as 34x10* tons whilst the quantity con 
t n d n the entire miss of the sea may be taken as twenty 
t n times is grett as this 

In order to increase the pioportion of the atmospheric 
11 bon dioxide to 004 per cent it svould to necesso^ of 
ourse in the first place to idd one third of the amount 
ilrendy present Ihe pressure thus attained would how 
ever be gradually decreased by absorption by the sea and 
t follosva from the author s experiments that in order lo 
Ir ig the ocean into cquilibnum with the altered atmo 
sjhere a further addition of twice the amount onginallv 
p esent would be required a total change involving the 
production of 5 ( x 10 * tons of carbon dioxide I A caleula 
tion of this kind goes far to explain the constancy of com 
p sition of the atmosphere which at first sight appears so 
remarkable and to indicate the enormoue changes required 
to produce any ronsiderable var atinn in it 

The interchange of carbon dioxide between sea and air 
n ureover is by no means 1 slow process but takes place 
with remarkable rapidity 1 hus a pressure difference 
between sea and air of only o 001 of an atmosphere 1« the 
presence in the air of an additional o i part of carbon 
d xide per 10 000 leads to the absorption of o 535 c c of 
this gas per square centimetre of ocean surface per year, 
or 1 total annual absorpton of 385x10' tons 
The author considers fnm this pomt of view the effect 
01 the composition of the atmosphere of the combustion of 
oal which annually throws into the a r about one- 
tl ousnndth of the carbon dioxide lire idy present in it so 
that apart from any regulating action of the sea in a 
thousand yeirs— f the mil listed—the percentage propor 
tion would be d ubled rising from 3 to 6 vtdumqi par 
10 000 and rendering the air ilmost unfit for continued 
respiration Before the proport on rose to 3 1 volumes per 
10 000 however the sea would be able to absorb the gas 
1$ fast as It was produced and owing to the large volume 
required to br ng the ocean water into equillbnum svith the 
(ir It IS probable that at the expiration of the thousand 
years the proportion of carbon dioxide in the air would not 
be more thin 3 5 volumes per 10 000 
Many other interesting questions of great importance m 
the economy of nature are capable of toing attacked from 
this point of view and subjected to expenmental invest! 
gation Such are the rate of deposition of calcium 
carbonate from hard waters the rate of solution of luneatone 
and chalk in natural waters the absorption of carbon 
dioxide by rocks and soils &c 
On the great question as to whether the production of 
carbon dkaide is on the whole greater or lets than its de¬ 
composition nothing certain is known Indications are not 
wanting however that this constituent of the atmoapberd 
IS increasing m quantity The chief evidence to this eSect 
le derived from the fact th »t ovw the sea the pressure ol 
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thlf (w it dladiwtfy low«r than ovar tin lud. Tbit would 
luptMar to bt oowtt euU* tceouatad for oa tfit utumptioa 
tut tht praatura of carbon dioxhia In tba aaa ia conatdhtljr 
lowar than that in tbc air, and that, tbartfbra, tbo air muat 
ba ataadily darMng au^aa of dta gaa from aoma aourea, 
bp tnaana of which thla differanea of nrataura It iiialntalnad 
A. Humm. 


CONFERENCE OF PUBLIC SCHOOL SCIEflCE 
MASTERS. 

annual matting of tba Public Sdiool Science 
Mna iar a * Aaaodation waa hdd for the aeeond tune at 
^AfidhMnatar Sduad on January 14, by kind pcrmttalon 
nf Dr. Gow. who bad undertaken the dutiaa of preeidant 
fend occupied the chair. A latter waa read br the hoiKM'ary 
aperetary, Mr. W. A. Shenatone, from Sir Michael Foater 
braining why he had not been able to act aa preaident. 
Tba maetlng than occupied itaelf with bualneaa mattera, 
and Sir Oli^ Lodge waa unanlmoudy elected preaident 
for the enauing year. 

In the abort aiddreaa with which Dr. Oow opened the 
confarence, ha expreaaad the opinion that every boy ahould 
ba taught natural acience, and thia pronouncement, coming 
aa It doea from a claaaical headmaater, ia of very great 
Importance at the preaent moment, aa Prof. Armatrmig 
waa not alow to point out. It waa no doubt elicited by 
the aubject of the flrat paper, umely, the Importance of 
including both Latin and acience in a echeme of general 
educati^ Thia waa read by Mr. Douglaa Berndge, ot 
Malvern College. In tba paper the neceaaity of a 
general education waa dlacuaM, and the report of the 
committae upon the education of army ofKcera waa taken 
aa a guide. In thia It ia laid down that Engliah, mathe- 
matice, one modern language, Latm, and acience are 
eaaantial to a aound goiaral education; but what la very 
atrange, the framara of the report proceed to propoee 
that alt future ofllcera of our Army ahould be debarred 
from obtaining what waa conaidem neceeaary by the 
propoaal that Latin and acience ahould be optional and 
altaraatlve aubjecta. In addition to the injury which a 
oiia<aided education Infllcta upon the individual, Mr. 
Berridga pointed out a greater and more far-reaching 
danger to our nation aa a whole. He urged that tM 
preaent trend of education, aa repreaentad by London Unt- 
veraity (m iu matriculation and achool leaving examin¬ 
ation), I7 Oxford and Cambridge (!» their achool leaving 
examinationa), and by the Civil Service Commiaaionera 
and the Army entrance examinationa, ia aharply to divide 
Engliahmen into two ciaaaea, the one trained on literary 
linea, leavened only by a modicum of mathematica, tm 
other on acientihc linea, leavened only by a amattering of 
French. Could it be, Mr. Berridge ariced, to the advantage 
of any nation that ita future rulMX and organiaera ahould 
thttt be grouped into two ojqxMing compa, of which, while 
thiqr mutually deapiae ime another, neither ia able to under¬ 
arm the very method of reaaoning adopted by the other? 
Mr. Berndge waa able to aupport Ua contention by figuree. 
for on application to all our public achoola be bad found 
for the Army and matriculation examinationa 45 6 par 
cent, of the boya now learn Latin amd 544 per cent. 

liie dlacuaaioa cbowed that while the need of a literary 
aa well aa a acientific training waa tbonurtly rect^- 
niaed, many apeakera did not agree wldi Mr. Berridge 
that Latin Waa the beat meana of acquiring the former. 
It ia true that Father Cortle (Ston)diurat) found that the 
beat claaaical toys were moat aucceaaful in science, but 
Prof. Armstrong said that no honest attenqit had ever 
been made in this country to afford a liteniy training 
through any other language, and thouaii Latin bad proved 
very efficient in a few inkancea, in the vast majority of 
easas it waa not. He maintained, alao, that Latin trans¬ 
lation did not give atyla. Finally, Prof. Armstrong 
characterised the making of sdaace alternative to Latin 
in Amy examinatioaa u Ulorical and prepoateroua. Dr. 
Gow said that he never regardwi Latin as a literary train¬ 
ing, but at a Bclendftc one, and referred to his opening 
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The paper dealing with recent proppaala Tor achd< 
leaving certUcates, to Mr. C. I. Gardiner, of Cheltao- 
ham, dealt with what has baan done on the Continent, end 
afterwards with the regulations at preaent auggeatad to 
the Board of Educatkm by its consultative oomndttee. 
The paper welcomed, as did many of the ypeatort after- 
wards, what is not van happily expresaed aa State inter¬ 
ference. Many of the Board of Education’s proposals ware 
cha r act e rised by Mr. Gardiner as too vague, upon vary 
good grounds. In the diaouaalon, surprise waa e xp res a e d 
that Mr. Gardiner had not mentioned what has been dona 
recently in Ireland. It was recommended, also, that the 
Board of Education ahould get to know the seh^t before 
It suggested too much, and that ita Interference chould 
be taken in amall doses. Mr. W. A. Shenatone fancied he 
saw the edge of red tepe in aoihe of the proposals, while 
Father Cortie thought there waa a danger that education 
might become stereotyped, ao that epecial traits of certain 
schools would not be given free play. He hoped that 
inspectors with fads or insufficient knowledge would 
not mterfere as they had done in elementary echoolt, and 
would not say, tor inatance, “ your ‘ labs ’ are not ao 
good as those in the primary echoolt (which are built 
with the ratepayers’ money), you must erect new ones.” 

The third paper dealt with the use and miauee of 
termi m science teaching. It waa contributed by Mr. 
T. L. Humberstonr, of Toynbee Hall, who took exception 
to the loose way in which words, law, theory, hypothesis, 
and 10 on were used He pointed out what the real 
meanings of the words were, and objected etrongly to 
the idea that the expenments m practical mathematica 
“ proved ” the laws that they were totended to illustrate. 
Prof. Tilden agreed with Mr. Humberstone in regard to 
the misuse of terms, and said that professional sdentlflc 
men were just as much to blame as schoolmasters He 
thought that if boys were taught a little logic before they 
left achool many mistakes would be prevented. He was 
amaxad at the statement Incidentally made by Mr. 
Humberstone aa to there being too much laboratory work 
done in schools, and he pomted out that every discovery 
of the organic chemists was additional evidence in 
favour of the atomic theory which Mr. Humberstone 
thought was tottering. Mr. Fletcher, of the Board of 
Education, said that there was a widespread misappre¬ 
hension as to the place of practical work in geometry. 
It was not possible to prove anything by the experiments 
used, but it was most important to get approximations 
whidi could be idealised into conceptions. They ware 
necessary to create a state of mind and to commend 
postulates to common sense. Mr. Sanderson thought that 
some of the practical work set to boys was supmuous, 
and might well be replaced by good expenments shown 
by the master. Mr Humberstone, in answer to u quaa- 
tion from Mr. Shenstone, said that he thought ten or 
twelve hours a week was longer than woe required for 
laboratory work, and he further said, with regard to 
■uperfluous work, that when a boy had learned how to 
obtain one gas properly it was not necessary for him to 
produce all the others 

The last paper was by Mr. F. B. Stead, of Clifton, and 
was on the posaibtllty of tsaching acientidc method to 
boya whose education is almost entirely literary, and who 
have no time for a regular course in chemistry and 
physics. It waa suggested that oldar boys In the Vtfa 
form should be riven tome definite piece ot work to to 
carried out in dkall, in order that thw might under¬ 
stand (t) the method of experiment and obamvatioB by 
srhieh Tacts are eseertalned; (s) the proeiaa of reaaoning 
from pordcular instances to general laws; ud (3) tha use 
of txplanatory theories and their verification. 

Prof. ArmMrong considered the paper to to one of very 
gnat value, and suggested foot the term “ exper im ent a l 
sboedd to used instead of “acientific," bearing la n^ 
srhot Dr. Gow had said In oonnectioa with L^n oa 
selsoHiic training. He also asked what plaoe there would 
to in Che near future for boys who only had had a Utsrmry 
•dueadoA. Wnnto Mau Wn*. 
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^IZB AWARDS OF TUB ROYAL SOCIETY OF 
EDINBURGH 


p rw n(« d the cheirmen Prof J Geikie We have 
received the (oUowing partieulan of the awerde — 

The Gunnlnf Victoria Jubilee prue for 1900-4 wee 
•warded to Sir Jamec Pewar LLD,OSc,FRS,ftc 
for hie reeearcbee on the liquefaction of gaM extending 
over the laat quarter of a century and on the chemical and 
phyaical properties of substances at low temperatures 
BIS earliest papers being published in the Trantachom 
and Proutdtngt of the soei^ 

In iMy Mr James Dewar read a paper to this society 
OB tile oxidation of phenol to oxalic acid This hts 
flrst contribution to the aromatic compounds was followed 
by a more Important one on the oxidation of picolme 
which he gave to the British Association in 1868 and In 
a fuller form to this society In 1870 In this ha proposed 
a graphic formula of pyndine which expresses the relation 
between the constitution of benzene and that of pyridine 
now umvertally recognised 

Dewar s experiments on the liquefaction of gases extend 
over the last quarter of a century and have culminated 
In the production of liquid and solid hydrogen in large 
mantities so that as thirty dve year* ago he studied the 
diemlcal and physical prop^ies of hydr^enium solidified 
in palladium he has now «ven us the properties of the 
solid element hydrogen its«f Having thus m his hands 
the means of preparing large quantities of liquefied gases 
and having devised most ingenious arrangements for kew 
mg these very volatile liquids for a long time with only 
a small loss from evaporation he made good use of the 
opportunity for examining the Lhemical and physical 
pr oper t ies of substances at extremely low temperatures 
^e results of these inquiries are of the highest interest 
and Importance For this long senes of investigations in 
chemistry and physics characterised by ingenuity skill 
and perseverance and crowned with auccess the coun 1 
has awarded to Sir James Dewar the Gunning Victoria 
Jubilee pnze 

The Keith pnze for 1901 3 was awarded to Sir Willian 
Turner K C B LL D h R S &c for his memoir 
entitied A Contribution to the Craniology of the People 
of Scotland published in the Tratuaettong of the soaety 
and for hia Contribution to the Craniology of the People 
of the Empire of India parts 1 11 likewise published 

in the TraHMacUoH* of the society 

These memoirs important as they are form a com 
paratively small port of the work which Sir William 
Turner has done m the field of physical anthropology 
More especially should notice be taken of the two elaborate 
reports which he published on the crania and other bones 
of the human skeleton which were collected by the 
ChatUngtr Expedition These reports are not only 
valuable on account of the information which they convey 
regarding the physical characters of many races of man 
kind but also bMause they establish methods of cranio 
logical and anthropometricol research which have very 
generally been accepted in this country by workers in the 
same field 

Four great leaders have been chiefly instrumental in 
devtioping that branch of science which has received the 
name of physical anthropology Broca in France Huxley 
and Flower in England Turner in Scotland 

The Makdougall Brisbane prize for 1903-4 was awarded 
to M^ John Dougall M A , for hia paper on an analytical 
theory of the equihbnum of an isotropic elastic plate 
puUlshed in the TranMocHong of the sodety 

The problem of the deformation of an isotropic elastic 
plate under given forces has occupied the attention of 
mathematicians from the time of Lamd The sohition i 
given by Lamd himself is merely formal, the integrals 
^ which that solution Is expressed are not only very 
oomFllcated but are not convergent and they do not 
load to the approximate theory 
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In his memoir Mr Dougall malms a new departure, and 
develops a method that has important mipltcations In other 
branches Of applied mathematics By an exceedingly 
skilful use of Cauchy s theory of contour mtwration 
certain Integrals which m Lainda solution are not con¬ 
vergent, are transformed into highly convergent senes, 
and tludsnodlficatlons which ore necessary to secure con¬ 
vergence lead at once to the most significant terms of 
the solution The theorem of Betti is oralied to devdop 
a method, analogous to the method of Green s function 
in the thaory of the potentuil by which the properties of 
the solution for a fi^te plate can be deduced from that 
for on Infinite plate and here as elsewhere throughtet 
the memoir numero s results are obtained which luM 

C t value both for pure and for applied m a th rS d^ adcsd 
memoir confirms the ordinary approximatfi jjkiqgfi; 
but extends it in various directions for exampfaf^’We 
edge conditions given by Kirchhofi in correction of PolssoiT 
are found directly from the mathematical investigation 
Without the Old ot any special physical hypothesis and arw 
carried to a higher degree of approximation than by 
Rirchholl himself The memoir contains much acute 
analysis and strikes out a new method of treating the 
problems of mathematical physics that seems likely to be 
of great value in future investigations 

The Neill prize tor the period /901-4 was awarded to 
Prof John Graham Kerr M A for his researches on 

Lgpidogtrgn paradoxa published in the Philogophteal 
Transaehong of the Royal Society London 
This work includes an account of the embryological 
material collected during an expedition specially organised 
for the purpose to the Grand Chaco of South America in 
the years 1896-7 The general biology and habits of 

Lep dosiren are oesenbed the external fratures of develop 
ment are fully dealt with and in a discussion of the 
general boatings of the phenomena considered reference 
IS made to amongst other things the relations of the 
protosoma to the body of the vertebrate to the ongtn 
of the spiral valve and to the morphological significance 
of the external gills which it is suggested are the persist 
ng representatives of the organs from which the Ihnbs 
of vertebrates have bien tvolvcd 

After the presentation of the prizes Sir James 
Dewar gave a lecture on the properties of liquid 
a r with special reference to charcoal vacua being a 
sequel to a paper communicated to the society by Prof 
lait and himwlf in 187$ (see Naturx vol xil p 317) 
Many of the familiar properties of 1 quid air were demon 
strstpl by a series of experiments Of particular interest 
were its use os a calorimeter and its employment in cool 
ing charcoal in a vacuum tube so as greatiy to diminish 
the density of the rarefied gas By this means the tube 
gradually passed through all the well known stoM from 
the ordinary bright discharge to the condition of eviddfit 
striation and so to the Rontgen ray stage and finally to 
the non conducting state When the liquid air was re- 
noved the charcoal gradually heated up to the ordinorv 
temperature and the tube passed back again througB 
the stages in the reverse order The phosphorescence at 
very low temperatures of certxin substances not phosfdior 
escent at ordinary temperatures was xlso demonstrated 
also the production of luminous effects due to the electnfi 
cation of a certain crystal n being tooled down to the 
temperature of liquid a r 


UNIVERSITY AND EDUCATIONAL 
INThI LICENCE 

CAMiMunox —Mr R H Lock has been appointed 
assistant curator of the herbanuin ter four years from 
January i He succeeds Mr Yapp who waa sonie tune 
ago elected professor of botany at Abery st w y th 
Prof Sorley has been appointed chairman of the ex 
aminers for the moral sciences tripos 
The Sedgsrick Museum Building Syndicate has iskued 
n final teport, from which it oppean that the tot it cost 




i86 


NA runs 


ei the bulkUiif end dttinn is 49,38}!. s<. 3 ^-, of which 
sum sd,is5f. us bwn fundshed by the Sedgwick memoriel 
tnistees, besides 1050I. to the btonse stetua 

scttiptuiW by Mr. Onslow Ford. 

In connection with the recently esteblUied diplome end 
final eumiutkm for the degree in geography, the Board 
of Geographical Studies has issued a list of el^t lectures 
which amply cover the syllabus for these examiutlons. 
Besides the Wtures on geography in general by Mr. Yule 
Oldham, Mr. Hlnks is lecturing on geographical survey* 
ing. Or. Marr on geomorphology, w Dr. Haddon on 

HflUifOpOtfMMTlipllJe 

The recently established board of anthropology announce 
thirteen courses of lectures which seem to embrace 
the world, ancient and modem. Prof. Ridgeway deals 
wjfh Oredt and Roman numismatics, Mr. Green with 
Bgyptology, Mr. Johns with Assyriology and the social 
customs of Babyh^a, Mr. Chadwick with those of Bm 
A nglo-Saxons, whilst Dr. Haddon lectures on the ethnology 
of uuthern Asia, Baron von Hugel on the MelanesianB 
and Polynesians, and Mr. Minns on the andent ethnology 
of eastern Europe. Special rourses on the sacred character 
and magical functions of kings in early sodety, and on 
physical anthropology, are to be delivered by Mr. J. C 
Fraser and Mr. Duckworth 


London. —The Drapers' Company has voted to Uni¬ 
versity Collem the sum of 400I. a year for the next five 
years towards assisting further the statistical work aiul 
higher teaching of the department of applied mathematito. 
The Merceri’ Company has voted the sum of icxxd. for 
providing for the chair of physiology at the college. Dr. 
Atkineon has been appointM an honorary demonstrator in 
tha department of organic chemistry. 

Edinbubch _^Tbe Senate has submited a resolution to 

the University Court expressing the view that the tima 
has come for the recognition of geography as a subject 
for graduation in arts and science, and requesting that 
the court should take steps as soon os possible to obtidn 
such alteration of the oroinoncee as may be necessary to 
that end. It was agreed that when tm framing of a 
new and amending ordinance in aits comes before the 
court, the miestion of giving an adequate position to 
geography shall be given due consideration. 


Dubun.—T he Provost and senior fellows of Trinity 
College have accepted an offer made by Sir John Nutting, 
of St. Helens, county Dublin, to endow for a period of 
five years ten annual entrance exhibitions each of the 
value of tool. (50I. per annum for two years). The 
exhibitions ore to be awarded without further examin¬ 
ation, and at the discretion of the Board of Trinity Cotlen, 
to ten young men or women who have competed with 
success at the senior or middle grade examinations of 
the Board of Intermediate Education in Ireland The 
exhibitions will be confined to pupils of Irish oscondary 
schools (Protestant and Roman Catholic) which have no 
other endowment than the " resulu fees ” of the Inter¬ 
mediate Board, any other endowment to act as a die- 
qualification. 


Mr. Stanuv H. Tubnbb, assistant in political economy 
at Glasgow, has been appointed lecturer in pollticiu 
economy in Ae University of Aberdeen, and a full qualify¬ 
ing course of lectures will in future be g^ven by him. 

Dr. Karl Bobhii, of Heidelberg, and Dr. Hugo Kauf- 
mann, of Stuttgart Technical College, have been appointed 
extraordinaiy professors for mathematics and chemistry 
respectively. 

Mas. Macloohun, of Southport, recently made an offer 
to the Royal College of Sui^ns of England to found 
scholarships in memory of her husband, the late Mr. 
E. Percy P. Maclogblln. Mrs. Madoghlln proposes, in 
five years from the date of her husband's death, to give 
to the college a sura of io,oool. for the purpose of endow¬ 
ing these sdiolarships, which are intended to assist ymtng 
students In need of financial hdp to proceed with theu 
pnofestional studies. The oounell of the college has 
accepted Mrs Machigfalin’s munificent offer, and has agrssd 
to administer the tnist. 


f JaKUAAV 


Tut presidenv of the Board of Edncation baa i. 
tha niAt Hon. R. B. Haldane, ILC., M.P.. tek% 
man of the departmental cemmittaa which IS w 
into the preaent and future woridng of the Royal Oottiga 
of Science and R^al Sidiooi of Minea, South KsoMagun, 
in su c c e ssion to Sir Frands Mowatt, O.C.B., who w^ 
however, remain a member of the committee. It may be 


the Royal College of lienee, indui^j^'^'s^oof irf 
Mines; to consider in what manner the atiff, togethar with 
the buildings and appiionces now in occupatioa or in eouree 
of construction, may be utilised to the fuUeet extent for 
the promotion of higher scientific studies in oonnectloa 
with the work of existing or projected institutions for 
instruction of the same character in the metropOlla or 
elsewhere; and to report on any changes which may be 
desirable in order to carry out such recommendations os 
they may make. 


Thr annual meeting of the Incorporated Aasodatlon of 
Headmasters was hdd at the Guildhall on Jamiaro 11 
and ta. In his presidential address, the Rev. James Want 
sold that, speaking broadly, the difference between th» 
English and the German educational ideal has bean that 
the Germans have recognised the paramount importanco 
of secondary education and the English have not. It Is, 
however, teing recognised gradually that the word 
“ secondary " connotes, not e aocial distinction, but one' 
of attainment. The recognition of this fact is, Mr. Want 
believes, largely due to boys of ability and good cluuracter 
who, under tha name of exhibitioners or county council 
scholars, have during the last thirty years been admitted 
freely into grammar schools, and of whom many have 
afterwards won the highest distinctions at tha unhrerai- 
tias. It appears likely that the number of Ixwa of this- 
class wiU be increased as time goes on. The addreas also 
dealt with the education of pupil teachers at secondary 
schools and with the recent regulations for ssrondary 
schools issued by the Board of Education. The followiiy 
resolution was adopted‘ That this association remud» 
the new regulations for secondary schools with ssiwac- 
tion in general, but regrets that the Board of Education 
does not provide (a) for the calculation of grants upon 
terminql attendance; (b) for the recognition of advanced 
courses to follow upon the existing four-years’ course; 

(c) for ensuring comparative freedom of curricula to schools, 
satisfying ceittin tests of a higher liberal education; 

(d) for an elastic percentage divii^ of the whole school 
time when prescribing for groups of subjects, in placs of 
the existing rigid rmnima of Rmrs or periods in each 
week. A rider was adopted declaring that tbe> 
finandal basis on which mntsvare calculated la not at 
all adequate, and protesting against any application of 
the new regulations to seconds^ schools hiUMito sarn- 
ing granu from the board, which would result in auch 
scnooii receiving grants on a loarer basis than in the past. 


At the second day’s meeting of the Incorporated AeNci- 
ation of Headmasters tha following resolutions wsrs- 
adopted after diacuwion;—(1) That in the opinion of this, 
association it is desirable that the universities should 
Institute a twofold entrance examination (a) for candidate* 
proceeding to degrees in arts, in genarM as at present, 
but with a higher standard in literary subjects; (b) for 
candidates proceeding to degrees in mathematica and 
science, with a modm language. Including translation at 
aigdit, composition, and an oral test, as an alternative- 
for Greek, (s) That the provision for papers in EaglWi 
and for the omission of Palsy's “ Evidences 


and history, 

from the Cambridge previous paper as laid down in the 
first report of the Cambridge Studies Syndicate, shotifaf 
be insisted upon in examinations under both (a) and (b)i 
above. (3) That a nsw degrae in mathematics and In 
science should be instituted, differing in title from the- 
degree in arts, but of preds^ the same university stwidf 
Ing. The Rev, R. D. Swallow, In moving the resOlu-> 
ttons, said he would not odd anything to the argumantSi 
on either side of the vexed question as to whetbsr the^ 
study of Greek is to be oompuleory for students wboi 
sought admiseion to the ancient univerddes. It Is Oi 
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Ma. Anifou>-FoaaT«, Secratai7 of State for War, 
attanded on Monday the Arat lecture of a couree on 
military hlatory and atraten at the University of London; 
and at the condualon of the lecture mke on army educa¬ 
tion. In the course of hia remarica, he said:—If we have 
bad one thing more than another to admin in the grrat 
mllltaiT example in the Far East, it la the way in which 
the officers' corps of a great and friendly nation have 
suocaeded in combining the maximum of devotion with 
the maximum of intelligence in the effective service of 
their country. In our Army we can find officert in every 
rank and Msuicb of the service who wlil chailenge com¬ 
parison with the officers of anv army In the world; but 
the diffusion of intelligence and education throughout the 
officers of the Army is not so great as it ought to be. 
This la not peculiar to the Army; it la characteristic of 
every profession In the country; and what this country 
is now fading acutely Is that we have so long subsisted 
on an educational bous inadequate to the needs of modem 
life. The time bat come for the public achoola to render 
to the Army greater aervice than they do now. Numbera 
of young men come up for the Army from the public 
schools with a toully inadequate knowledge of the 
language of every country but their own, and with an 
Inadequate knowledge of the hlatory and literature of their 
own country, as well st of the hictory and literature of 
every other country. That muot alt be changed Young 
men ought to come up from the public schoola Instructed in 
the greet science of geography. Now they are practically 
without any knowledge whatever of one of the tclenoet 
which, more than any other, is the reaaooabte foundation 
for the studiee of an officer in the Armv. There is an 
extraordinary lack in this countm—which of ail others 
ought to be well posted in this branch of science—of a 
proper knowledge of geogr^ihy. We might be compelled 
to establish in this country for the Army cchools like 
those which have been alr«My establisbed for the Navy, 
or like the college at West Point in the United Sutes. 
Vhe time has wnoet come when it would be wise to 
•staUisfa a great college like West Point, where the emip- 
ment, staff, and method should be as complete as possible, 
and where candidates sbmild be taken not only for the 
Army, but for all the greet departments of the Sute, and 
where even those who have no Intention of entering the 
service of the State may be allowed to receive instruction. 


SOCJETmii AND ACADEMIES. 

Pams. 

Academr of Sciences, January 9.—M. Troott in_ 

chair.—The external or superficial conductivity represent¬ 
ing for a given the cooling power of a fluid current. 
J. Bniiee m ssq.—The microgra^icxl study of the meteorite 
ol the Diablo Canyon: H. Matoaui and F. Oawowd. 
The microgniphical study of this meteorite has shown that 
the metallic parts, ap^rentty homogeneous, frequently 
contain irregular microecopic nuclei formed of superposed 
layMW of pho^ide and carbide of iron. A detailed ex- 
aminadott of nodulee which have not been submitted to 
external oxidation made it clear that they ere formed 
of Bulphide of iron surrounded by succeesive layers of Iron 
phosphide and carbide. In certain cases the laminated 
atructnre of the oodulet showed that they had been sub¬ 
mitted to very considerable pressures.—Trypanoeomiasis 
apd the taetae-fly in French Guinea : ,A. kavoran. Spoci- 
tnens of Glossina, or die taetoe-fly, have bem found in 
aH parta of French Guinea, and in placet where the 
nxtiMnce of dUeaaes due to tiypanosomes has been already 
dpmoastrated. These trypanMomes attack horses as wen 
k$ Imnuin beings, and a detailed account pf the course 
at dw ffiseasa to a horm, togathar witto the reauits of m 
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to*t-*wtUm ssaminadon of the animal, are given.— 
Obaervadoac. on the Borrelly comeb (December sJ, 1904) 
made with dte large equatorial at the Observatory it 
Bordeaux t O. mmwrnit. Two sets of obswvatlons were made 
on December 3I, 1904, and one on January a. On the 
latter evening the sky was clear, and the comet appeared 
as a nsarly round nebulosity of about i' In diameter, 
pu fuel l i ng a stdlar nucleus of the thirteenth magnitude. 
—On a method of reading large surfaces of mercury: A. 
Sorgn^ A collimator with a well illuminated very narrow 
slit it placed behind the column to be read, and an un¬ 
graduated thermometer tube in front. A luminous lint, 
the focal line of a cylindrical mirror, is formed, and enda 
with great sharpness at a fixed point, which can be road 
off.in a cathetometer with an accuracy of o-oi mm.— 
The attraction observed between liquid drops suspended m 
a liquid df the some density: V. Ordmiaw. Drops of 
olive oil, ouapended In a mixture of alcohol and water of 
as nearly as poaaibte the tame density as the oil, ascend 
or descend in a vertical straight line, with extreme slow¬ 
ness, if precautions against changes of temperature and 
shaking are taken. If two or more drops are preaent In 
the dilute alcohol at the same time, there it an attraction 
between tha two dropa which is manifested by their follow¬ 
ing curved paths Instead of vertically straight ones.—On 
the photogenic radlo.active properties of calcined coral 
plated in a radiant vacuum and submitted to the influence 
of the kathode raye: Gaston adgtqr. Amongst various 
substances examine calcined coral (carbonate of liais and 
magnesia) gave the most intense phosphoreacenca as 
measured by the action on a photographic plate. Phos¬ 
phorescent coral excites the fluorescence of barium platino- 
^anlde screens, and is very rich in ultra-violet rays.— 
Concerning the action of very low temperatures on the 
phosphorescence of certain sulphides ■ F. P. La Rmx. 
The maximum potential light energy which can be In¬ 
duced in a given phosphorescent body by a given light ia 
independent of the temperature. Variations of temperature 
tan only have an influence on the velocity of transform¬ 
ation of the potential into the actual tight energy,—On 
a supposed demonstration of the exittente of tha »-rays by 
photographic methods; M. OMummi and M. Rarriawt. 
Ihe authors have repeated an experiment of M. Bordier’s 
on the photographic detection of the n-rays emitted by 
tempered ateel, with contrary results. Thw find that two 
equal masses of lead and tempered steel, placed identically 
on screens comparable as to thiricnesa and Insolation, never 
give different lialos, whatever may be the duration of 
the exposure —The special sensibility of the physiological 
ear for certain vosvels. M. Maragra.—On the fluorides 
of indium and rubidium : C. OhssbrM and A. Sanoho n i i aS 
The fluoride of indium was prepared by dissolving the 
hydroxids of the metal in hydrofluoric acid, and svas 
found on analysis to possess the composition In,F,.i8H,0. 
It emits add vapours, and is completely decompoaed on 
ignition to redness. On treating rubidium carbonato with 
hydrofluoric acid and evaporating to dryness the add 
fluoride RbP.HF is obtained.—The limit of the reaction 
between dlazobenzene and aniline: L<o Vignan. Amino- 
azobenzene does not react with diazobenwne either In 
aqueous or alcoholic solution. Aniline reacts with dloxo- 
aminodzobenzene chloride in presence of potassium carbonate 
giving a diazoamine.—Camphene, camphenyloiw, lao- 
borneol, and camphor: L Baavaeuilt and G. Blisaa. 
The tertiary alcohol, methyiramphenylol, was prepared 
from camphenylone by Crtgnard’s reaction. The reaction 
of this alf^ol with pyruvic add at i40*-iso C. baa been 
studied.—On the diastatic coagulation of starch: J. WalW 
and A. rwmbMlw—The eitimatlon of carbon monoxide 
in confined atmospheres Albert L«w and A.. Rffoaii L 
The authore utilise the reaction first Indicated by M. 
Gautier between carbon monoxide and iodic anhydride at 
80® L., modifying the method by receiving the vopeurs of 
iodine In a email quantity of pure chloroform. The amount 
of iodine set free Is aacertiined calorimetrically by com¬ 
parison with a set of sealed tubee containing known quanti¬ 
ties of iodine. It is possible In this way to measure in four 
Utns of olr only down to i/soo,o6o of rarbon monoxide 
by volume. A teW analysis with an artificiaUy prepar^ 
atmosphere it given to show the accuracy of the method. 


—On the ratioiuU Mtimatloa ol gfuten In wheeten floor i 
E. W nom m . It la abown that hj taking certain pra- . 
'cautkma aa to the temperature and lime teotenta ol the 
waah water, and flaing the time of waahlng, it la poadUe 
«o obtain naulta by me mechanical metbM which agree 
■well with the chemical method.—Plwaicochemical re- 
oeorchea on baaniolyala: Victor Hanrl.~-The comet e 1904. 
dtaoovered December a8, 1904, at the Obaervatory ^ 
UaraeiUea; M. ■orreliy.—The provlaional elementi of the 
new Borrelly comet (1904 December aS) 1 G. pavet and 
E. Mouibaiib— On the iaochroniam of the pendulum in 
the aatronomical clock: Ch, Pdpp. For an amplitude 
between a” 13' and a* ap', that la, for a variation of 
amplitude of about 9 mm., the variation of the rate waa 
nil, or there waa a minimum for the time of oaclllatlon. 
Thia reautt la probably due to a want of iaochroniam of 
the eacapement.—On the value of the magnetic elemenu 
on January i. Th. Mowranun.—Oamotic communication 
in flihes between the internal and external media i Jeon 
Onutralat. Referring to a recent paper tw M Quinton, 
the author directa attention to a paper of his bearing on 
the same subject published in 190a.—On the Infection of 
Paddtt orytlvon by Trypanotoma paddae and by IlMtn- 
dfnm Danilewtkyi • M. Tlilraun. 

India. 

Aafatie Society of Bengal, December 7. 1904.—The 
lizards of the Andamans, with the description of a new 
gecko and a note on the reproduced tail in Ptyehoaoon 
homocaphalum: N. AnnauMMa. Out of the nine geckos 
recorded from the Andamans, five or possibly six would 
seem to have been carried thither by man. The rsmaining 
three are indigenous. One of the three is very nearly 
related to forms on the nearest mainland, the second has 
Malabar affinities, and the third Madagascan. The author 
deacribes Gonatodes Andtrsanti—a new species The scales 
of the reproduced part of the tail, dorsal and ventral sur¬ 
faces, of Ptyeluuon homoeephalum are slightly smaller 
than those of the uninjured piut, and the dorsal tubercles 
are absent; also the loose membrane Is narrower, asym¬ 
metric, and not lobed. Thia last point is Imporunt, as 
Muller had thought the lobes of spMific importance.—The 
occurrence of an aquatic glow-worm in India: N. 
Amiantfai*. A glow-worm larva of aquatic habit has 
been found in a tank in the neighbourhood of Calcutta. 
The only other aquatic glow-worm recorded was found in 
Loarer Siam. 


DIARY OF SOCIETIES. 

of ths&rMInzCoU Port LI 
Tbs Aebtro^ Jplndk Figure Uliutrated by Msgitic Cbaios of 
Force: Prof H Hsrtos.—Note on Ibe KOeeti produced on n-»« by tbo 
Tiypw^i^ Go^ F^ and Sle^ag^Kkw- H O PUai. 

HUtologlal Siodke on tbt Xoenlisstun of Corebrol 
FwicUoo The IWn. of Feba and Sue, compored with that of 
Hoaui: Dr. A W Cunpbell—Sxpenmenw on tbs Nature of tbo 
Opantc Aettoo of the Blood beruia W. Bulloch and K Athta 

Limhbah Soetarv, at A—Botanioal Colloeting Dr A Henry —On tbe 
pw.wd«.tbi.,.«. 

SociETT OS Asts, at 4 30.—The Gatos of Tibet: Dougiss W, Ftwhfleld. 

_ , /^A/DHK.Jahuahv.x 

kys y fw syyriow, at 9 -New Iaiw Temperature Phenomena. Sir 

BsitnuiioLCKiicAi. ^iSTT, at Ijo. 

InsTlTDTion os MacKAMiCAL ENOiMBBas, at I -Seme Impreuleot of 


d Ca^: J Barr.--Soaa Faacuiwi m ihe XWgn 
r Aiw^ Pbuiing Macbinta. A. Kentich. Iq£: 
Jwer Staiioni, and at tha St Louu Eahibitloo; 

MOttDA K. Jamuaiv 13. 
rv, at A-CiAw • u Applied Sociologr, Part II. 

iL Soorrv, at Aap.— The Great Fimbabaa and 
1 in RhodaUa: U. R Hall. 


WMDMSSDAP, JaavAOV a|.' *,'' ' i\ . 

•mstc or Aats, at A-Lendoa Eloetilo KsRwayst 

T/iCrxsJ>Ay, jAmAmt at. 

kovAi. SociBTV, at A-ja-pTriM* P^»n: On tbo Eoijbg of Jl 

Poiatol'lcs Prof M.W. Trsyms, F.RSMindA.8. aOManToS 
tha Hodolut of TenUmial Rigidity of Qnarta Fibres, sad its Taiiiawai 
tura CoaOdant: Dr F. Ho^on.'^ a Matbod ^Hadlag ttaCSw 
;dnertviiyfor Heat: Prof. C Hbrm, F.R.S.—Cxtsrier BiSpCk “ Ktm 
of tba Day" and other Correetione to Naval Rango-TMitasi Ihotf 

O. Fotb^ F.R.S-T1M Them of Syauaettleal Op^ Obha^ 
PortlL : S D Chalmers—On the Dnit nrodnoed In toea by RhiSi Qi 

WUIIam Croohas, F.R.S.-On the •• Blaao<huianu " eftho^ BhiddW 
of the FtwrhBi. Waller. 

iMtTrrortoM os BLacmiCAL BNomsaam at A—Fnal Ecanomy in Sterna 
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A MONOGRAPH OF THE HEUOZOA. 
iM HtHotoedres d’Eau Douce. By B. Penard. Pp. 
341niuitratod j (Geneva; Henry Kundig, 1904.) 

T he HeUoroa jr “ sun-animalcule* *’ have always 
been favovijte objects with microscoplits on 
account of thei' ^ndance, especially in fresh water, 
-*heir relatively l:/ge size, and their beauty at objecU 
for the nuCruMw^K, *From the scientific aspect, how¬ 
ever, they have not attracted so much attention as 
many other groups of Protozoa, on account, perhaps, 
of their somewhat isolated position from the systematic 
or phylogenetic pmnt of view, no less than from th«r 
perfect innocuousness, so far as mankind is concerned. 
The work before us is a monograph of the fresh-water 
Hdiozoa. based upon investigations upon those found 
in the environs of Geneva. It was the author’s 
original intention, he tells us, to have confined himself 
to a description of the forms occurring in that terri¬ 
tory, but since he obtained there nearly all the species 
hitherto known from fresh water, he has added to his 
catalogue descriptions of the species which appear not 
to occur in the sphere of his personal investigations 
in order to give his monograph a wider basis. 

The monograph is divided into four chapters. The 
first contains general considerations on the structure, 
affinities of the group; the second 
account of those fresh-water forms, 
.lich among the Helio/oa is above 
third deals with the “ Pseudo- 
3 to say, with organisms commonly 
roup, but of which the affinities and 
in are dubious; and the fourth dis- 
species, namely, those which are of 
. ; or which have not been described in 
a manner adequate for identification. The work 
further commences with a short introduction and ends 
with a full bibliography, and is illustrated by numerous 
text figures. 

In his general chapter the author gives first an 
account of the methods employed by him for collecting 
these organisms, and then proceeds to consider their 
body-structure. Under the latter heading he dis¬ 
tinguishes two principal types of Heliozoa. The first, 
or Actinophrys-type, has a large spherical nucleus 
occupying the centre of thelbody, and lying, surrounded 
by a clear zone of protoplasm, in the granular and 
vacuolated endoplasm, which in its turn is envelt^ied 
by the very vacuolated ectoplasm containing a large 
contractile vacuole. The pseudopodia, seldom longer 
than the diameter of the body, are supported by re¬ 
latively strong axial filaments, centred round the 
nucleus and radiating thence to the periphery of the 
spherical body. To this first typo, which might be 
called the text-book Heliozodn, may be referred, 
besides Actinophrys, the genera Clathrulina and 
Hedriocystis, while Actinospharium is derived from it 
by multiplication of the originally single nucleus* The 
second or Acanthocystis-type is much commoner; here 
the centre of the spherical body is occupied, not by the 
nucleus, but by a central grannlCv apparently some- 
vHiat of the natut;e of a centrosome, from whfch radiate 
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the ddlcate axial filaments; each passing to the surface 
of the body to be continued into one of tiie slender 
pseudopodia, which usually exceed the diameter of the 
body In len^. The central granule and nucleus are 
botit contained In the endoplasm ordinarily so called, 
which itself is eccentric in portion, so that the sur¬ 
rounding zone of ectoplasm becomes thin on one side 
of the body and is thickest at the pole opposite to 
this. The large nucleus is placed eccentricaUy in the 
endoplasm, being always near the region where the 
ectoplasmic zone is at its thinnest, and is therefore still 
more markedly eccentric in relation to the body as a 
whole. The author inclines to the opinion that the 
ordinary use of the terms ectoplasm and endoplasm 
IS incorrect in the case of the Acanthocystis-type of 
Helioeoon. He thinks that the true ectoplasm is here 
limited to a narrow peripheral zone of the body, and 
that the remainder of what is commonly called ecto¬ 
plasm should really be considered as endoplasm, of 
which that part to which the term endoplasm is usually 
applied is only a special region, containing nucleus 
and central granule, and perhaps hmnologous with the 
clear rone round the nucleus in Actinophrys. 

In the classification the author keeps to the division 
into the four well known orders founded by BUtschli, 
and since repeated in every text-book, although ho is 
decidedly of opinion that this classification “ is arti¬ 
ficial and doe* not always correspond to the real affini¬ 
ties of the species.” If this is the case, it is a matter 
for regret that the author did not attempt to embody 
his ideas of tiie natural relationships of the Helio/oa 
in a scheme of classification more suited to express 
them. He contents himself, however, by making only 
minor improvements, such as transferring the genus 
Hetcrophrys from thft Chlamydophora to the Chalaro- 
thoraca. He also separates from Butschli's list certain 
forms which are placed by him under the heading 
“ Pseudo-Helioiioa. ” This category, he is at pains to 
explain, is not intended to h.ive any systematic value, 
but merely to serve as n mode of uniting ” ccrUiin 
organisms which exhibit points ot resemblance to 
Hclio/oa sufficiently striking to tempt one to unite 
them with the latter, and which nevertheless do not 
belong to the group.” Under the Pseudo-Heliozoa 
are placed various aberrant types the descriptions of 
which constitute one of the most valuable portions of 
the book to the student of Protozoa. 

For the many interesting details of structure or 
mode of life of these animalcules described by the 
autlrar the reader must be referred to the book itself 
The following sentences, however, from the section 
headed " Psychology ” merit quotation 

“ If we wish to adopt the chemico-physical theory, 
so much in favour now-a-days, according to which 
everything in the lower beings is but mechanical re¬ 
action, it IS necessary to apply the theory consistently, 
to examine the higher animals as well as the others, 
and we shall then be forced to recognise that between 
the top and the bottom of the psychical scale there is 
only a descending gradation. ‘ Hence, according to 
this theory, the savant solving a problem should only 
differ from the Protist in the greater complexity of the 
physko^chemical reactions. If on the contrary one>iA 
led to toe sbrnething more than matter in the higheM 
manifextatijbpa of human thought, this something must 
O 
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likcwue be admittM jflfecale 

scale rests on puf^mitrerr tK^ Idwes^fede 

that we find the »ay itel;fc!}(li|rt4r i nr>t»wi Art^Sindy 
some way up so much aiWtHItoly Kparating 
them from the bottom is irrfinitw gi^^ter than that 
«ditch they would hive to travem to arrive at the 
summit ’ 

In conclusion it may be said that everyone 
interested in the study of microscopic forms of life will 
welcome this work from the hand of an enthusiastic 
observer who his a most intimate knowledge it first 
hand with the creatures about which he is writing 
and who has achieved a wide reputation is in investi 
gator of the fresh water Protozoa The work is 
weikest on the side which deals with the minuter 
phenomeni of the cell and nucleus especially in re 
lation to reproduction the study of which during the 
last decade has developed with such rip dity and has 
brought forth results of such fundamental importance 
in biology The author is evidently more of a 
naturahat than of a cytoloeiat but it is perhaps too 
much to expect detailed cytological work in a system¬ 
atic monograph even of a group of Protoeoa As a 
general survey of the peculiar forma dealt with it will 
be found most useful not only as an exposition of the 
present state of knowledge but even more as in 
dicatmg how much still rcmiins to be worked out 
with regard to the affinities of the Hehozoa ind allied 
forms of life By directing attention to the many 
interesting problems these lowly creatures present for 
sotuUon It may be hoped that this monograph will 
art as a guide and stimulus to investigators in all 
countries fc, A M 


IREES 

Trees By Prof H Marshall Ward Vol i Buds 
ind Twigs Pp XIV+271 Vol n leaves 
Pp X4-348 (Cambndge University Press 1904) 
Price 4s 6 d net each 

S one might naturally expect from the scant atten 
tion which his hitherto been given to the study 
of forestry in this country our literature on the subject 
IS by no means what it ought to be True we have 
several standard works excellent of their kind which 
however deal with trees more from a sylvicultural 
than from a botanical aspect Students of forestry 
and especially students of forest botany and all those 
interested m the growth ind cultivation of trees have 
long felt the great want of a suitabU text book or 
guide to their studies but happily now with the 
appearance of the above handbook from the facile pen 
of Prof Marshall Ward this want has become 1 thing 
of tlic past 

Ihe work will consist of several parts—etch part 
forming a volume—the first of which is already to 
hand ind treats of buds and twigs The mere men 
tion (f buds and twigs might suggest to some a dry 
uninteresting study of mmute details, but never was 
a greater mistake made than to imagme such is the 
case The study of our trees and shrubs in their 
winter cmidition has a fascination all its own and in 
addition to this the clear and simple way in which 
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the author treats the subject is sure to mepitB nwiiy 
with interest and enthu^asm for the atud>]r4|f fpntt 
botany 

The study of the minute structure of plants in dm 
laboratory has in many cases received the lion s shore 
of attention with the result that Mudentf have been 
taught to know the internal struct re of plants before 
they were able to recognise these plants in the field 
The author clearly recognises this fact and plainly 
states that h s object is to bring the 4udent mniM in«u/ 
touch with the plant in its natural suiroundings where 
he may form a personal acquaintance with it and learn 
to observe and note facts for himself and thereby lay 
a solid foundation for the further study of the biology 
of the living plant of whatever kind or nature Tlie 
opening chapter gives a short but clear account of the 
genenl segmrntation of the plant The next eight 
chapters are devoted to a consideration of buds The 
different kinds structure position arrangement ind 
function are described in a most masterly ind interest¬ 
ing fashion The next seven chapters deal with the 
different kinds of shoots—their tegumentiry systems 
leaf casting ind the formition of leaf scars lenticels 
twigs ind other iccessory characters 

The second portion of the book contains a very com¬ 
prehensive cliss fication of trees ind shrubs according 
to chancters afforded by their buds and twigs The 
clissification is accompanied by a complete set of illus 
tritions showing very cltirlv in 
those fcitures by which the species 
in their winter condition Most 
have been done by Miss Diwson of 1 
Cambndge to whose artistic skill th 
The other illustratic ns with which 
hive been obtained from vinous sot 
duly acknowledged by the author 

fhe work will be found indispensuc 
students who wish to mike an expert study of forest 
botany At the sime time it is expressed in linguage 
so clear and devo d of technicalities that the amateur 
who wishes tt know something about our trees and 
shrubs will find this one of the most useful guides to 
which he can turn 

Succeeding volumes will deal with leaves in 
flort sconces ind flowers fruits and seeds seedlings 
and the hibit and conformition of the tree as a whole 
and each of those volumes like the present one will 
contain d agnostic tables at the end devised for use 
in the field 

From the foregoing it will be seen that the work is 
a many sided one acting not only as a guide to the 
naturalist in the field but also as a laboritory hand 
book where the use of the lens and microscope may 
be employed to amplify the study of objects already 
observed in their nitural habitats 

BoUn sts generally and especially forest botanists, 
will welcome the appe trance of this boedt as supplymg 
a decided want and filling a distinct gap in our 
literiture of forest botany 

Since the above was written the second volume haa 
appeared As already stated it deals with leaves and, 
like vol 1 consists of a general ind a special part 

The general part contains an admirable and eot- 
haustivc treatment of the external features of leaves. 
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their form composition and arrangement together 
with the general characfors of their venation surface 
and texture, nor has the author omitted to go into the 
more detailed but equally important consideration of 
the anatomical structure and physiological funcbons 
of leaves This part also contains many lists com 
prising those leaves which show the sime common 
features as regards arrangement on the twig form of 
venation character of b'lsc apex and margin of 
lamina &.c 

Part 11 of this volume like that of vol 1 gives the 
classification of trees and shrubs but in this lase 
according to the chancier of their leaves A useful 
glossary is given at the end of the volume so that the 
beginner need have no difficulty in understtnding th( 
few but nectsb iry technml terms which ire used in 
the book 


ADVANCr^ IN PHYSICAl SUF\(F i 
The Recent Devtlopment of Physical Sttenci By 
W C D Whetlnm FRS Pp xii+344 
(London John Murray 1004) Price ys 6d net 
T 13 now neiily thirty ye^rs since Prof lait pub 
lished his licturcs on Recent Advances in 
Physical Science Jhe period that has since elapsed 
has been ont of remarkable fruitfulness and it is 
1 suggestive fact th it the fundamental problems of 
physical science which wore dealt with bv Prof lait 
have to so large an extent supplied the motive for 
the investigations now describ^ by Mr Whetham 
Foremost amongst these perennial problems must 
be placed the structure of matttr the mutition of 
energy and the nature of comets and nebulje Lord 
Kelvin’s vortex ring theory of the atom so Uicidlv 
expounded by Prof Tait finds in the later volume its 
analogue in the electrical or corpuscular atom of Prof 
J J Thomson and the doctrine of the conservation 
of energy which occupies the foremost position in the 
earlier volume is again brought into prominence by 
the recent suggestions that the internal motion of the 
atom be it that of a vortex ring or of a moving 
electron may perhaps be drawn upon to supply the 
energy that is liberated from some hidden storehouse 
by the radio-active elements 
After an introductory chapter on the philosophical 
basis of the science Mr Whetham devotes two 
chapters to the liquefaction of gases and the pheno¬ 
mena of fusion and solidification These two chapters 
afford striking examples of the waj in which reient 
years have added to the equipment of the experimental 
sciences not only by increasing thf range of tempera 
tures within which invcstigitions may now be con 
ducted but also by providing the means of accurately 
measunng these temperatures Under the heading of 
“ Fusion and Solidific ition Mr Whetham has given 
a concise and readable account of the knowledge 
recently acquired with reference to the structure of 
metals and alloys The eximplcs already classical 
of the copper-tin alloys studied by Roberts Austen and 
by Heycock and Neville and the iron carbon alloys 
studied by Osmond le Chatelier Roberts-Austen and 
others are described Photomicrographs of the former 
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sene^^f f «}^t fascinating part 

of 1/deals with Mr 

BmlfA’s Inn^fltil^atiqp^ of Q{f surface structure 

of iSlfdil' T^e fovd^d^Aionsiihavc shown that 
even a brfttl6 tnctid iifce antimony can be made at 
ordinary temperatures to flow like a liquid so that 
when It IS rubbed with fine emery paper the surface 
produced is not jagged or crystalline but under the 
highest magnification appears rather like a freshly 
painted surface on which the rounded streaks left by 
the brush ire still visible 

In the chapter on tl problems of solution the 
nitchanism of electrolysis is discussed from the point 
of view of Arrhenius s theory of electrolytic dissoci 
ation but the arguments tn favour of this theory 
are stated with a moderition that is in marked con 
trast to the one sided statements that h ivc sometimes 
been put forward by ardent supportirs of the theory 
In considering the nature of colloidal solutions a 
purely physical explanation is given of the coagulation 
of the proteids the observation that the direction 
of movement of certain proteids under the influence 
of an electric current could be ch inged bv changing 
the solvent frem a very dili to acid to a very dilute 
ilkali would be interpreted by the chemist as evidence 
of their power as amino acids to function either as 
acid or is base whilst the fact that if the solvent 
wis very carefully neutralised an isoelectric point was 
r«ached at which the solution became very unstable 
ind coagulation seemed to o lur spontaneously ’’ 
would be ascribed to the tendency of the free ammo- 
acid to condense and form a more complex molecule 
n the manner characteristic of this group of com 
pounds 

Ihe chapters on the conduction of electricity through 
gases and on radio activity contun a concise account 
of the series of invest gations that have been co¬ 
ordinated in the recently published works of Prof 
J J Thomson an 1 Prof Ruthcrfoid The chapter 
on atoms and «ther derives its chief interest from the 
inclusion in it of the results of Prof Thomson s recent 
investigations of the stability of a system of negatively 
charged corpuscles rtvolv ng in orbits within a posi 
lively charged sphere The atomic model suggested' 
by Such a system gives probably for the first time a 
clear representation of Ihe periodic properties of the 
elements including th« variation in valency which is 
thi most characteristic of these propirtics 

The find chapl r on astrophysus contains an 
ucount of the mere rtient results of spectroscopic 
investigations of the sun and stars and ncludes re 
pnductions of three of the most striking of Prof 
H le s solar photographs In the liter pirt of the 
chapter the pressure due tc radiation is considered and 
ipplieal to the explanation of the cun us phenomena 
of comets tails whilst the mutual repilsiun of radi¬ 
ating particles is suggested is a possible explanation 
of the pcnnanence of Saturn s nngs 

The author has sought to express the results of 
recent physical investigations in a form which ‘ might 
prove useful to students of science in general and 

also appeal to those who with little definite scientific 
training arc interested in the more important con¬ 
clusions of scientific thought In the former part 
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of hit talk he hat been eminently wicccatful. In hit 
appeal to a wider public, it it to bo hoped that the 
difficulties of “ treating the wider ana deeper general¬ 
isations of natural science as fit subject-hsatter for 
current thought and literature ” will not deprive him 
of a further measure of well merited success. 

T. M. L. 


THE CYANIDE PROCESS. 

Cyaniding Cold and Stiver Ores. A Practical Treatise 
on the Cyanide Process; embracing Technical and 
Commercial Investigations, the Chemistry in 
Theory and in Practice, Methods of Working and 
the Costs, Design and Construction of the Plant 
and the Costs. By H. Forbes Julian and Edgar 
Smart. Pp. xx+405; illustrated. (London: C. 
Griffin and Co.. Ltd., 1904 ) Price ais. net. 

HE cyanide process is still in its teent, but it is a 
lusty stripling. Much of the enormous increase 
in the production of gold during the last few years is 
due to it, cither directly or indirectly. There arc few 
gold mines of any importance in the world at which 
the process is not installed, and it has been stated on 
high authority that the majority of these mines could 
not earn profits and pay dividends without its aid. 
Owing to the shortness of the time since the industry 
of cyaniding gold and silver ores began to spring up, 
there is a lack of data on the subject readily available 
to men ht work far from centres of civilisation. There 
are many books on the cyanide process, but new ones 
arc still welcome, particularly a work like that of 
Messrs. Julian and Smart, in which some degree of 
completeness is attained. 

The authors were well equipped for their task, both 
having been engaged in the industry for a number of 
years. They have not, however, merely written down 
the results of their own practical experience, a course 
which usually leads to dogmatic assertion on doubtful 
points, but, on the contrary, have studied the 
voluminous literature of the subject with evident care, 
and displayed some judgment in their extractions. If 
they had added a bibliography, one shudders to think 
of the portentous length it would have attained. 

Not content with this, they have made a number of 
laboratory experiments on the dissolution and pre¬ 
cipitation of gold, and advance views based on these 
which are in part novel and somewhat unsatisfactory. 
Exception may fairly be taken to this portion of the 
book, for whether these Views are right or wrong, they 
are out of place in a text-book until they have been 
discussed adequately. To the practical worker, for 
whom this book is intended, theories are useful only 
if they explain and elucidate phenomena with which 
he is confronted in the mill, or enable him to decide 
on a course of action in unusual cases. Much of the 
authors' theorising does not appear to answer this 
test very well. 

The book begins with an interesting, if not an 
impartial, chapte^n the early history of the cyanide 
process. The ammrt next proceed to describe the 
laboratory experlprnts which are necessary to deter- 
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mine the method of applying the process to any par* 
ticular ore. In the useful ditcuttion on samplipig, the 
omission of any reference to recent work it nodoeable, 
and the account of automatic machines is hardly 
adequate. 

The most serious omission in this section, however, 
is in regard to laboratory work in connection with a 
mill in operation. The examination of mill solutions 
for gold and other metals, for available cyanide, for 
oxygen, or for dissolving power is not touched on. 
The only reference to the matter is in the sentences:— 

“ It must however be understood that there is no 
relation between the (total cyanide) found present and 
the dissolving artion of the solution on gold and silver. 
For this reason two dilTcrent solutions containing by 
the test the same quantity of cyanide may have very 
different dissolving elTetts.” 

This would be cold comfort to anyone who wished 
to learn what he could of the methods adopted to deter¬ 
mine the condition of a mill solution. The gap should 
be filled in n future edition. 

The later chapters, dealing with the methods and 
machinery used in practice, form by far the most 
interesting and useful part of the book. The authors 
seem to be quite at home in describing the design 
and construction of leaching vats, precipitation boxes, 
pumps, launders, siring plant, and all the accessories 
of a modem cyanide mill The methods of treating 
different classes of material are also handled with skill 
and judgment, and are fairly up to date. It is not the 
fault of the authors that progress in the industry con¬ 
tinues to be rapid, and that any description is ^hind 
the times almost ns soon as it is printed The book 
ends with a couple of excellent chapters on the cost 
of constnicting plants and of treating ores, and the 
index has been carefully prepared. 

The volume is handsomely got up, and enough has 
probably been said to show that the merits of the work 
to far outweigh its faults th.at those interested in the 
cyaniding indusiry cannot do without it. 

T. K. R. 


OCR BOOK SHELF. 

Fireside Astronomy, By D. W. Homer. Pp. 10c. 
(London : Witherby and Co., 11)04.) Price is 6d. 
net. 

“The articles which go to m.ike up this little book 
originally appeared in the ' English Mechanic and 
World of Science,’ and caused some discussion 
therein." This we read in the preface of the book 
before us, and we are further told there that this 
“ simple worded treatise ” is intended for the “ man 
in the street.” 

perusal of these pages will, however, tend to 
bewilder the mind of this very practical personage con¬ 
siderably, for the text is not a specimen of clearness, 
and the illustrations are very far from being self- 
explanatory ; in fact, the latter are as bad as it teems 
possible for illustrations to be. 

In justification of these statements it may be re- 
maricra that the zodiac is mentioned on p. 3 and 
defined on p. 14. On p. 4 we have a very amn]^ous 
statement about the various altitudes of the «un at 
different seasons of the yeari no reference bejng made 
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to the inchnaUon of the earth’s axis to the plane of 
the ecliptic, or to altitudes at noon On p ii ise 
read —“ By refraction we mean the property of tht 
atmosphere to bend the rays of lig:ht from celestial 
bodies and so make them appear at a point in the 
heavens some distance (greater according to tho 
rOKunity to the hon/on) from their true position > 
uch a statement to the mm in the street could apply 
equally as well to a horiront*!! as a vertlc^l chan(,t 
Of position On p 19 is written — ‘ solid body 
of the Sun himself which is probably a relatively 
dark body , for such reiders as this book is in 

tended a statement of this nature should have been 
carefully avoided 

On the same page we must conclude that for most 
days of the year especially in years away from sun 
spot minimum the earth is subject to nearly a con 
tinuous series of magnetic storms for the appear 
anre of sjxits on the sun is nearly always iccompanied 
by a m ignctic storm ’ ’ The use here of tho 

term magnetic storm is quite unnecessary ind 
misleading 

Enough perhaps has been said about the text of 
this ' simple worded treatise and we leave intend 
ing readers to criticise the drawings themselves their 
attention being spiri'illy directed to those on pp 6 
ai; 36 and 89 

Observations ocianographtques et mUiorologtques 

dans la Rigton du Courant de Gutn/e (18x5 1900) 

(i) Icxte et lableaux Pp iv+116 (1) Plmchcs 

VIII fho Nithcrlands Meteorological Institute 

(Utrecht Kemink & Zoon 1904 ) Pric< 5 francs 
TiiFSE volumes contun the results of a discussion of 
observations recorded by Dutch shipmisters The 
are i extends from the equator to latitude *5® N and 
from the meridian of Greenwich to 40® W The work 
IS t revised ind more complete edition brought up U 
dite of De Guinea—en Equatoriaal Stroomen 
published in 1895 Currents winds temjxirature and 
specihc gravity of the sea water temperature and 
pressure of tht air frequency of rain days records of 
current npples flying fish phosphorescence and of 
gretn brown and blue water have btin tabulated for 
each month in spaces of i® squires then grouped 
into squares for each month and the year also for 
eich of twehc llirei monthly periods—December to 
nbruary J inuary to March &c—and finally the 
current ind w nd risuits in 5° squares for eith month 
and the yeir for oath octant So far as they go tht 
results for the various elements arc interesting and 
valuable Unfortunately throughout this long period 
of thirty SIX yeais Dutch ships kept so very clostlj 
within the narrow limits of the recognised outward 
and homeward routes that the information immediately 
beyond has been exceedingly sparse indeed over an 
art a of about 400 000 squ ire miU s in the south western 
qmrter of the region under discussion not a single 
observation wis avitlable for the four consecutive 
months August to November a period of the year 
when the east gcung counter-current would be met 
with in this locality We arc presented therefore 
with very incomplete results as to the seasonal 
extension and contraction of this important current 
It IS admitted that having failed to devise a wholly 
satisfactory system of weighting the frequency of 
winds a method " subject to some obiections ” has 
been followed so that whether the wind has been 
logged from the same point once or six tunes in the 
day it has been counted as one observation whereas if 
logged from six different points in the same interval 
SIX observations have been tabulated Except in 
table IV and planches vi and vii the absence of 
current or wind has been ignored 
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(1) Opere nwtemdtiche d\ Francesco Bnoscht Vol in 
Pp x-i-435 (Milan U Hoepb 1904) Price 25 
lire 

(2) Opere matemahehe dt Eugenio Bt Uramt Vol 11 
Pp 468 (Milan U Hocpli 1904) Price 25 lire 

Thbsb are the continuations of series of collected 
apers of which the previous volumes have already 
een reviewed in Natukf 

The m ithematic il papers of Francesco Brioschi are 
published under the auspices of a committee consist 
ng of Profs G Ascoli V Cerruti G Colombo 
L Cremona G Negri ind G Schiaparelli Of the 
papers in the third volume Nos 90 to 100 were pub¬ 
lished in the Annalt di matetnalica pura ed apphcaia 
from 1887 to 1897 Nos i n to 121; in the Lombardy 
Rtndteonit between 1867 and 1896 the next two m 
the Mentone of the Modena Society in 1855 and the 
temaindcr (Nos 128 to 144) in the Atti of the Lincei 
Academy between 1870 and 1886 The papers have 
been revised by Profs Rtanihi Capefli Cerruti 
Gerb-ildi Lona Pascal Pittaretli and Tonetli, the 
volume has been edited by Profs Gerbaldi and Pascal, 
ind the former is mainly responsible for the revision 
of the proofs 

The second volume of Beltr imi s works like the 
first IS brought out under the auspices of the faculty 
of science of the University of Rome and contains 
nmetcen papers arr inged in chronological order 
numbered 27 to 4S and publish d between the years 
1867 and 1873 The series is to be completed m five 
volumes 

fhe Science Year Book for 1905 Edited by Major 
BPS Baden Powell Pp iv+303 (London 
King Sell and Olding 1905) 

A PiACF should be found for this Year boedt on the 
writing table of ivcry islronomer and meteorologist 
ind the volume should be available for ready refer 
imt in laboratories and schools where science is 
studied The first siition of the work contains an 
istronomical ephimins thr ughout the year short 
notts relating to the movements of tho earth par 
tiiulars as to paths of the prinripil plinets this year 
details of eclipses many useful tables and maps of 
constellations Th rc rc also mcteoiologiral tables 
ind di igrams physu il tnd chemical constants and 
tables of weights and measures of various kinds 
\n ther section is devoted to p irticulars of scientific 
soc ctics at home and in America ind notes on prizes 
ind iwaids offered for scientific research This list 
which It present < 1 upies only two pages might be 
made a very valu ible part of the bcxdc for so far 
s wc aie awari tho information does not exist in 
I convenient form anywhere Particulars might be 
given for instanc i f the subjects md values of the 
[ nzes offered each year by the Pans Academy of 
Sciences and many similar bodies Short articles are 
contributed on the progress of different branches of 
pure and applied sen nee last vear and there is a 
biographical directory which includes the names of 
fellows of the Royal Society and a few other men 
I f science but is not complete enough to be ol much 
use as a directory 

The remainder of the volume consists of a diary 
with pages for every day for monthly notes cash 
account &c For each day astronomical particulars 
ire printed at the top of the page and there arc 
columns in which to enter results of meteorological 
observations It is very convenient to have all these 
matters brought together so handily for reference 
and record, and we have no Imitation in saying 
that all who are interested in na||ml phenomena or 
concerned with scientific progress will find this Year* 
book of great service 
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LETTERS TO THE EDITOR 
[Tht Editor dott not hold htmulf reMpoiutbU for obmtoni 
oxprtittd by hu correipondenU Notthor eon ho undortobe 
to rotum or to corrtipond wttk tho wnton of rojtcted 
monuicnpU tntondod for tku or any othor part of Natuiie 
No notice M Mion of tmonymotu eomntunteatioHt ] 

The Ongin of Radium 

Eight montha have elapsed eince 1 wrote in your 
columns (Natubb May is 1904) giving an account of 
some ex|wiments designed to test the view advanced 
hy Prof Rutherford and myself that radium it a product 
«f the radio active change of uranium I then stated that 
in 1 kilogram of uranium nitrate that had been under 
observation over a period of one year since it was com¬ 
pletely freed from radium the quantity of radium repro¬ 
duced in that time was lest than one ten thousandth of 
the quantity theoretically to be expected This result has 
been widely quoted more widely perhaps than I intended 
for the result was a preliminary conclusion only and as 
1 pointed out obtained under very unfavourable conditions 
owing to the very powerful preparations of radium that 
had been in use in the laboratory for other researches 
ITho necessity for publishing it was to a certain extent 
forced upon me by the attention the problem was beginning 
to attract from other investigators and by the prospect 
of several months absence abroad I relied on the fart 
that the result being negative the presence of the rsdium 
in the laboratory could have had no effect but in this I 
was mistaken 

Since my return 1 have resumed the reseanh in the 
new chemical laboratories recently erected here into which 
«io radium has so far been brought and have found that 
the earlier result was affected by on error wh ch invali 
dates tho conclusion drawn It is therefore my duty to 
point this out at once without waiting for any further 
results I am now fairly satisfied that there is a steady 
production of radium from uranium and although the 
quantity formed as measured by the amount of rsdium 
emanation evolved is of s lower order of magnitude than 
IS indicated by the disintegr ition theory it is much greater 
than the ten thous indth part 

\t the present time about eighteen months since the 
commencement of the experiment the kilogram of uranium 
nitrate in solution contains so far as the amount of 
emanation evolved is a measure about 15x10-' gram of 
radium ind if the whole series of measurements from 
the I immencement ire re aUulated elimin iting the error 
alluded to they arc fairly (insistent with there having 
been a steady production of radium at this rite con 
tinuousir from the commencement This gives the value 
3X10-* for the fraction of the uranium (hinging per 
year whereas the most probable theoretical estimate is 
10-* The new result is thus still only one five hundredth 
of the theoretical 

The error in the result published lost May was not in 
the determination of the amount of radium emanation 
evolved from the uranium but in the determination of the 
amount of emanation given by n known weight if radium 
against which the first mentioned determination wis com 
pared 1 he measurements on the uranium are in good 
agieement with those recently obtained whercis the com 
paritive experiments with radium gave results too mgh 
owing to extrsni ous radium in the 1 iboratori For the 
effect from the uranium is so minute that to obliin a 
comparable effect with the radium emanation the quantity 
of the latter obtainable from the smallest weighable 
qu entity of pure radium bromide must be diluted and sub 
divided until only a millionth part at most remains Thus 
if any emanation were present in the air of the labor 
itory used frr the dilution or if by mischance nnv of tho 
gas apparatus rubber tubing or mercury had been used 
previously in experiments with powerful radium prepar 
ations the results obtained would be completely false 
It IS now known (tide Rutherford Phil Mag November 
11)04 p 6^7) that even metals as copper and silver 
absorb the ridiuin amanation appreciably and slowly evolve 
it 1 he utmost precautions have to be observed in 
si indardising the rate of leak of the electros ope by tho 
emanation from a known weight of radium so that each 
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•uccsaalve dilution of the emanation is performed in an 
entirely new apparatus with new mercury and rubber 
connections Otherwise emanation u absorbed from the 
gas rich in it and mven out to the diluted gas and when 
the final dilution should (xintmn only one millionth of the 
original emanation as in these experiments it will be in 
reality far ncher Ihis explains the apparently para¬ 
doxical result 1 obtained that the determinations of the 
amount of radium produced were far too lov owing to 
the extraneous radium of the laboratory 

The research is being continued with the view of elimin¬ 
ating what appears a probable explanation of the too low 
rate of production It may be that under the conditions 
of the experiment the greater part of the emanation Is 
retained by the uranium solution and not evolved as gas 
New methods are being tried and it is hoped that they 
will give a positive answer to this question 

raBOBRICK SODOT 

Ihe University Glasgow January ao 


A New Radio active Product from Actinium 

At the suggestion of Prof Rutherford I have made an 
examination to see if there is any product in actinium 
corresponding to the product UrX in uranium or ThX in 
thorium Ihe investigations were made with a prepar 
ation of the rmaniting substance of Giesel (of activity 
300 times that of uranium) which has been shown to 
be id( nti( al- in radio active properties with the actinium 
of Drbierne 

laking into consideration the similarity of actinium 
and thorium both as regards their chemical and radio 
active properties I lesolved to try If the method used by 
Rutherford and Soddy for the separation of IhX would 
not Serve also to separate an analogous product from 
actinium The experiments were at once successful If 
ammonia was added to t solution of actinium in hydro 
chloric acid the actinium was precipitated while a small 
amount of a very Ktve sul stance was left behind m the 
filtrate Ihis substnnee whiih is so similar in properties 
to I h\ w II be called actinium \ (Ar\) 

Ihe product A \ immediTtely after its separation 
weight for weight was more than n hundred times more 
utive than the original act mum Ihe activity increased 
in the first day after removil to about 15 per cent of 
its original vilue and then dec lyed with the time accord 
ing to in exp nenti i1 law filling to half value in about 
ten days The aitinium from which the AcX had been 
renovtd almost mnctive imnediitely ifter separation 
gradually recovered its lost activity As m the case of 
thorium the curve of re overy of the activity was com 
plcmentarv to the cuive of decay of AcX 

Ihe behayKMir of the prcxluit AcX is thus completely 
analogous in all respects to that of ThX only the constant 
of change has a different value which is characteristic 
for \cX 

Spec lal experiments made for the purpose showed that 
the emimtion was produced from AcX and not directly 
from the actinium The latter immediately after separ 
ation of AcX gave off very little emanation while AcX 
produces the emanation in large amount The amount of 
emanation from AcX diminished with the time at the 
same rote that AcX loses its activity At the same tune 
the actinium gradually increased in em mating posver due 
to the production of fresh AcX and finally reached an 
equilibrium value 

The product AcX gives out both a and fi and probably 
y nys It IS however difficult to determine whether the 
0 ravs arise diiectly from AcX or from the excited activity 
to which the emination gives rise 

There is an interesting point of distinction between the 
radioactivity of thorium and actinium After the separ¬ 
ation of Ai.X the actinium is almost completely inactive 
only 4 per cent of the maximum activity being observed 
It IS probable that this amount could be still further re¬ 
duced by successive precipitations Thorium and radium 
on the other hand always show a non separable activity 
of about 35 per cent of the maximum This points to 
the fact thit the activity from ordinary actinium is due 
entirely to AcX and its successive products and that little 
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if ui7i !■ nipplied directly by actinium itMlf From the 
point of view of the theo(7 of radio active chang^ee tbie 
ftewi that the change of actinium into AcX la a ‘ ray 
leea " change 

A more complete account of thesie investigationa wilt be 
pubtlihed later T Godlkwski 

McGill Univeriity, Montreal January a 


A Simple Model for llluatrating Wave motion 
Machs model for illustrating the transversal as well 
as the longitudinal wave it known to work in a beautiful 
manner Ihe arrangement for exciting the wave motion 
IS not however very simple The fact that the period 
of a pendulum varies with Ihe length of the string mey 
conveniently be availed of for producing a wave motion in 
a row of pendulum bobs 

As shown m the annexed figure a senes of pendulums 
of equal length is suspended at equal intervals Each 
ball hangs on two strings each of which passes through 
the corresponding one in the row of holes in one of two 
parallel horizontal rods M and n the strings pass through 
the holes frrm inside to outside and ire tied together to 
•I horizontal rod l placed symmetrically above the two 
rods One end of the upper rod is pivoted while the 



Other can be raised to a suitable height If this end be 
raisixl the length of the pendulums mcreai^b from the 
end toward the other 

ihe two rods m and n can be separated or brought 
in contact by two links p and g (not shown in the 

r e) attached to their ends If the rods be in contact 
pendulums oscillate at right angles to the vertical 
plane containing the rod L if they are separated the 
pendulums oscillato in this plane Hence by the position 
of the links the longitudinal as well as transversal oscilta 
tions of the pendulums cm be excited at will 

lo produce a wave motion the end of the upper rod l 
is raised and then the two rods m and n are brought in 
contact Then the pendulums are set in motion simul 
taneouslv by a long rod After one or two minutes the 
phasfr-difterence in each pendulum gradually increases, and 
a beiutiful transversal wave motion la produced ihe 
wave length becomes shorter and shorter if a wave of a 
required wave length is obtained the rod L is lowered to 
Its initial position bach pendulum has then an equal 
Jength so that wave motion of a definite form incessantly 
proceixls from one end to another 

If the links be rotated so as to separate the two bars 
U and N from each other the plane of oscillation of each 
pendulum gradually changes, until the oscillation becomes 
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at last longitudinal Ihen a regular longitudinal wave is 
observed to proceed from one end to another 
On the other hand a longitudinal wave can first be 
cvcited and then be transformed into a transversal one 
Raising the end Of the upper rod and separating the two 
horizontal rods m ind N each pendulum is simultaneously 
set in a longitudinil motion by a long rod with receiving 
hoIck for pendulum bobs A longitudinal wave is graduallv 
formid if a wive of a suitable length be obtained the rod 
L Ik lowered to its initial position then wavi motion of 
1 dehnitr form is established By turning the links the 
longitudinil wave is transformed into a transversal one 
fokjo Japan K Honpa 


Recently Obaerved Satellites 
Miv I ask whether the small distant eccentric and 
possibly retrograde satellites of Jupiter and Saturn which 
hive been discovered and seem likely to be discovered 
lught not more properly to be regarded os cometary bodies 
or a shoal of meteors not yet too much drawn out for 
visibility at a distance? Would it not be possible for the 
larger planets to be attended by such bodies the orbits of 
which hive been made moderately elliptical by an occidental 
peiturbatKo’ It is known that the larger planets are able 
t> apture comets for the sun is it possible that with the 
III of their satellites and subsequent tidal action they may 
be able to catch a few for themselves? 

OUVBR Lodoe 

The University Birmingham January 20 


Compulaory Greek at Cambridge 


think instrictive 

When i decided lo go up to Cambridge to study mathe 
natics and philosophy 1 was living ibroad and I crammed 
Greek just as Mr Willis describes except that I workeci 
entirely alone But on going in for the Little Go 
though I passed easily in translation 1 failed bv a few 
mirks in Greek grimmir It was so near a thing that 1 
thought I mght pull through in Utteraber with a few 
lioure more grind but unfortunately 1 ran it too fine and 
again failed by a few marks This meant that I had to 
get up 1 complete new set of translilion books for the 
following June and to prevent further mivtikig 1 went 
to a coach for the giammar part 1 then passed getting 
i secend class like Mr Willii 1 can only say my 
piesent knowledge of the language is ml although I had 
1 double close of it It cannot for i moment be pretended 
that I got any insight into Greek thought which 1 
could not have got equally well bj reading a good tran^ 
lition But I confess my opinion of the value of Greelc 
thought was not raised by what I read it best it only 
seemed to me creditalle considering how long ago it 
was written But this may have betn due to my resent¬ 
ment at being forced to waste time in an uncongenial 
study when I was keen to get on to something else 
Ldwaru 1 Dixon 

Rocketts H>the Hants January ao 


Suptr cooled Ram Drops 

Waikino home from the university last night at about 
8 AC p m an interesting phenomenon occurred 

Something was falling whith it first appealed to one 
IS hail but I soon found that it was large rain drops 
evidently cooled below the freezing point at the moment 
they struck objects such as one s hat or walking 

btkk &c they m*itantlv solidifiid in hemiapnerical 

lumps falling on the ground they gave it the appearand 
of a sheet of ice but the roids were not slippery as ^ 
solidified rain gave the road just a nice amount of rough¬ 
ness The noise of the falling ram was very curious—• 
crackling noise not unlike that of small electric sparks 
Edward L Robinson 
The University Birmingham January 17 
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PoUr Plotting Paper 

Mat I be allowed to direct the attaation of all intereated 
in mathematical teaching in our acfaoola and collegea to 
the polar plotting paper recenti; prepared by Mr. Ellice 
Hortburgh, lecturer on technical mathematica in Edin¬ 
burgh unlveraiur? 

*1116 apeclal feature of thia paper la that It la ruled 
radially with linea which aubdivide the region about a 
point into aliquot parta of a radian. There are two forma 
of aheeta now in me market. In one the origin la at the 
centre, and the radial aubdiviaion la carried right round 
through four right anglea. In the other, a reduced copy 
of which ia here reproduced, the origin ia taken near one 
corner, and the graduation ia carried through a little more 
than a quadrant. Dotted radial linea ahow the backward 
continuation of the azia from which the radiana are 
meaaured, and alao the axia perpendicular to it Theae 
dotted linea do not, of courae, Mong to the ayatem of 
linea dividing the region Into aliquot parta of a radian. 

The radiua of the fiftieth orthogonal circle U taken as 
the unit, and on the marglna juat outside the proper 
radian subdivisions small radial linea are drawn giving 
the usual division Into degrees. The two circles drawn, 
the one on the axia as ^ameter and the other on the 
dotted perpendicular of unit length, serve to give by in- 
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Llsaaioua’a Piguret by Tank OteiUation. 

Thx oscillation of a rectannlar water basin may be 
utilised for the illustration of the composition of two 
simple harmonic motions in two directions, perpendicular 
to each other. 

A light pendulum was constructed of a thin aluminium 
rod, a (Fig. 1), JO cm. long. The bob B was made of a 
disc of wood. On the upper end of the rod a light mirror 
M was attached. The rod could be supportM at any 
desired point by a small glmbal o, so that the rod could 
oscillate as a spherical pendu¬ 
lum, A small brass weight 
w was attached to adjust the 
period of oscillation by raising 
or lowering it to a proper 
position. 

The bob la sunk into the 
middle part of a suitable 
rectangular basin, filled with 
water to a proper depth. If 
the basin be tilted suddenly, 
and then let stand, the water 
IS set in an oscillation which 
consists of two simple har¬ 
monic motions in perpen¬ 
dicular directions, the ratio of 
the periods varying as the 
ratio of the corresponding 
sides. The amplitudes of two 
component oscillations may be 
varied at pleasure If the 
natural period of the pendu¬ 
lum IS considerably shorter 
than that of the basin, the 
bob follows very nearly the 
motion of water, as judged by 
the motion of fine dust par¬ 
ticles suspended in water. 

Now, if a beam of strong f ,«, ^ 

sun-light be sent as shown in 

the figure, the motion is projected on the celling of the 

I have also obtained a photographic record of the motion 
of a small bead attach^ to the upper end of a small 
needle erected on the rod. By making the illumination 



spection the sines and cosines of the angles given in 
radians 

Thus the paper contains on its own surface the means 
of plotting with great ease the polar equations of curves 
Involving radians, smes and cosinea, and a little calculation 
will enable the student to take account of other functions. 

The first important use in the hands of the student is 
obviously to {^t a dear idea of the radian as the true 
scientific measure of angle; but a great many other im¬ 
portant uses will at once occur to the teacher of practical 
mathematics, such, for example, os finding reciprocals, 
geometric means, mean proportionals, fourth proportionals, i 
squares, square-roots, &c. i 

Another use is the evaluation of the integrals^ r'de and 
Jrdt. The former is got by simply coiinting the elements 
included In the area, and the latter by multiplying the 
total angle between the Initial and final radius by the 
mean radius, the value of which may be obtained by a 
method similar to Simpson’s rule. 

From these few statements and Indications the purpose 
of Mr. Horsburgh’s patent will be readily appreciated. 

It is doubtful if the avarage student, taught along the 
qsuol lines, ever gets an accurate working knowl^e of I 
the radian or circular measure of an angle, Indispensable 
though that is for all higher trigono m etrical and analytical | 
NO. 1839, VOL. 71] 



intermittent by means of a perforated rotating dis& the 
dllTerence of velodtles at difforent phases may M shoM. 

The motion ct a kaleidO(fi)one may be projectM in a> 
similar manner. T. TaftaM. 

Physioal Laboratory, Tokyb} December tp, vpAf. 
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HOTES ON STONEHENGE 

I —CONDIIIONS AND TrADTIIONS 

A FTER Mr Penrose by his admirable obberrations 
in Greece had shown that the orientation theory 
accounted as satisfactorily for the directions in which 
die chief temples in Greece had been built as 1 had 
shown It did tor those in E(,ypt it seemed important 
to apply the same methods of inquiry with all avail 
able accuracy to some example at all events of the 
various stone circles in Britain which have so far 
escaped destruction Many attempts had been pre 
viously made to secure data but the instruments and 
methods employed did not seem to be sufliic ent 
Much time nns indeed been lost in the investi 
gation of a great many of these circles for the 
reason that in many cases the relations of the menu 
ments to the chief points of the horizon have not 
been considered and when they were the observ 
ations were made only with reference to the magnetic 
north which is different at different plates and 
besides is always varying few indeed have tried to 
get at the astronomical conditions of the problem 
bo f ir IS I know there has never been a complete 
inquiry into the stone circles in Britain bet Mr 
Lewis who has paid much attention to tliese matters 
has dealt in a |,eneral manner with them (Archaeo 
logical Journal vol xlix p 136) and has further 
described (Journal Anthropological Institute n s 111 
1900) the observations made by him of stone arcles 
in vanous parts of Scotland From an examination 
of a large number ho concludes that they may be 
divided into different types each of which has its 
centre in a different locality The types are (i) the 
Western Scottish type consisting of a rather irregular 
single ring or swnetimes of two concentric rings (a) 
The Inverness type consisting, of a more regular nni; 
of better shaped stones surrounding a tumulus with a 
retaining wall containing a built up chamber and 

S iaast^ leading to it or a kist without a passage 
3) The Aberdeen type consisting of a similar ring 
with the addition of a so called altar stone and 
usually having traces of a tumulus and kist in the 
middle In addition to these three types of circles 
there are what Mr Lewis calls sun and star circles 
with their alignments of stones and apparently pro¬ 
portioned measurements 

It may be useful here to state with regard to mega 
lithic remains generally that they may be divided as 
follows — 

(a) Circles These may be single or double and 
either concentric or not 

(b) Menhirs or single stones in some cases still 
upright but in many overthrown 

(c) Alignments ♦ e lines of stones in single double 
or in many parallel Imes If these alignments are 
short they are termed avenues 

(d) Cromlechs this term generally means a collec 
tion of stones the term is applied to irregular circles 
in Bnttany It also applies to a smgle stone raised on 
the summits of two or more pillar stones forming the 
end and sides of an irre^lar vault generally open at 
one end (“ Dolmens of Ireland '* Bwlase p 439) 

(t) Coves A term applied by Dr Stukeley and 
others to what they considered shrines formed by 
three Upright stones thus leavmg one side open 1 
take them to be partially protected observing places 
There are well marked examples at Avebury Stanton 
Drew, and Kit s Coity Mouse 
(/) Dolmens from Dol. Men a table stone These 
consist of a flat stone resting on two or more upnght 
stones forming « more, or less complete chamber 
which may or may not have been sepulchral I note 
the following subdivisions ' Dolmen a gaMne 
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having an entrance way of sufficient hewfat, and 
Galgal, ’ similar but smaller In the * I>3lmen k 
1 allde couverte there is a covered passage way to 
the centre It is a more elaborate cove For the 
relation between cromlechs and dolmens see Borlase 
(loc cii and p 434 et ieq ) 

With regard to dolmens I give the followmg 
quoution from Mr Penrose (Naiukk vol Ixiv, 
September 13 1901) — 

Near Locmariaquer in the estuary named Rivibre 
d Auray there is an island named Gavr Inis or Goat 
Island which contains a good specimen of the kind of 
dolmen which hts been named Galgal 

At the entrance our atte ition is at once arrested by 
the profusion of tracery which covers the walls From 
the entrance to the wall facing us the distance is 
between 50 and 60 feet Ihe square chambo* to which 
the galleiy leads is composed of two huge slabs the 
sides of the room and gallery bt ng composed of up¬ 
nght stones about a dozen on each side The mystic 
lines and hieroglyphics similar to those above 
mentioned appear to have a decor itive character 

An interesting feature of Gavr Inis is its remark . 
able resemblance to the New Grange tumulus at 
Meath In construction there is again a strong re¬ 
semblance to Mas Howe in the island of Orkney 
There is also some resemblance in smaller details ’ 
While we generally have circles in Britain without 
or with small alignments in Bnttany we have align 
ments without circles some of them being on an 
enormous scale ‘ thus at Menec (the place of stones) 
we have eleven lines of menhirs terminating towards 
the west in a cromlech and notwithstanding that great 
numbers have been converted to other uses 1169 
menhirs still remain some reaching as much as 18 
feet in height 

The alignments of Kermano (the place of the dead) 
contain menhirs in ten lines lhat of Kerlescant 
(the place of burning) which beginning with eleven 
rovs IS aftirwards increased to thirteen contains 
altogether 579 stones and thirty nmc in its cromlech 
with some additional stones 
Both circles and alignments are associated with 
holidays and the lighbng of fires on certain days of 
the year This custom has remained more general 
in Brittany than in Bntain 
At Mount St Michael near Camac the custom 
still prevails of lighting a large bonfire on its summit 
at the time of the summer solstice others kindled on 
prominent eminences for a distance of twenty or 
thirty miles round reply to it These fires are locally 
called Tan Heol ind also by a later use Tan St 
Jean 

In Scotland there was a similar custom in the first 
week in May under the name of Bel Tan or Baal s 
Fire the synonym for summer used by Sir Walter 
Scott in the Lady of the Lake — 

Ours IS no sapi ng chance sown by the fountain 
Blooming at Beltane in winter to fade 
At Kerlescant the winter solstice is celebrated by 
a holiday whilst Menec greets the summer solstice 
and Kermano the equinoxes with festivals The 
adoration paid these stones yielded veiy slowly to 
Christianity In the church history of Bnttany the 
Cultus Lamdum was denounced in 638 a d 
Many of the fallen menhirs in these nlignmenta have 
been restored to their upright position by the French 
Government Some of them may have been over¬ 
turned m compliance with the decree of 638 A D above 
referred to i^eral of the loftier menhirs are aur- 
mounted by crosses of stone or iron 

1 llM rrMch Slambrnn m Aocjanf JMncipd 
XsaaimihtteHorblanA cbiptlaaw foT Om Wenfcld F K nUt S 
F R 8 U (Undaa BcaroM umTSoii* Ltd ) 
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Regarding both ardei and alignment* ui the light 
of the onentation theory we may consider simple 
circles with a central stone as a coHettion of sight- 
lines from tfie central stone to one or more of the 
outer ones or the interval between them indicating 
the place of the rise or setting of either the sun or 
a star on some particul ir day of the year which day 
will be a new year s dny 



Alignments on the other hand will play the same 
part at the sight lines in the circles 
Sometimes the sight line may be indic'itcd by a 
menhir outside and even at a considerable distance 
from the circle 

The dolmens have I am convinced been in manv 
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In order to brmg some measurements to test ^ 
orientation theory in Bntam I found that Stonehenm 
IS the ancient monument m this country which tends 
Itself to accurate theodolite work better than any 
other Avebury and Stanton Drew are known to a 
great many archmologists there are also other very 
wonderful stone circles near Keswick and in other 
parts of England but unfortunately it is very much 
more difficult to get astronomical data from these 
incicnt monuments than it is in the case of Stone* 
henge one reason being that Stonehenge itself lies 
high and the hon/on round it in all directions is 
pretty nearly the same height so that the important 
question of the heiLhts of the hills along the sight 
line—a matter which is very important from an astro 
nomicat point of view although it has been neglected 
so far as 1 can make out by many who have made 
obs^itions on these ancient monuments—is quite a 
simple one at Stonehenge Hence it was much easier 
to determine a date there than by working at aiw 
of the other ancient remains to which I have referred 
In orientation generally such orientation as has 
been dealt with by Mr Penrose and myself in Egypt 
and in Greece the question frequently was a change 
in direction in the axis of a temple or the lay 
ing down of the axis of a temple by means of 
observations of stars Unfortunately for us as 
archsologists not as astronomers the changes of 
position of these stars owin^, to certain ciiuses chiefly 
the precessions] movement are very considerable so 
that if a temple pointed to a star in one year in 
tw 1 or three hundred years it would no longer point 
to the same star but to another one 
Acting on a very old tradition the people from 
Salisbury and other surrounding places go to observe 
sunrise on the longest day of the year at Stone 
henge We therefore are perfectly justified in assum 
ing that It was a solar temple used for observation 
in the height of midsummer But at dawn in mid 
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cases not graves originally but daricened observing 
places whence to observe along a sight line this 
would be best done by means of an alldc couverte 
the predecessor of the darkened naos at Stonehenge 
shielded by its covered trilithons 
NO 1839, VOI 7t] 


summer in these latitudes the sky is so bright that 
It IS not easy to sec stars oven if we get up in the 
morning to look for themt stars therefore were not 
in question so that some other pnnctple had to be 
adopted and that «as to point the temple duvctly to 
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ttw posibon on the honaon at which the eun rose on 
that particular day of the year and no other 

Now if there were no chanM in the poeihon of 
the iun, that of course would go on for ever and 
over, but, fortunately for archaeologiste there u a 
•U^ht chantre in the position of the sun as there is 
tn the case of a star but for a different reason the 
planes of the ecliptic and of the equator undergo a 
slight change in the angle included between them 
So far as we know that angle has been (.ridually 
getting less for miny thousands of years so that in 
Ois case of Stonehenge if we wish to determine the 
date having no stars to help us 
the only thing that we can hope to 
get any information from is the very I 
slow change of this angle that 
therefore was the special point { 
which Mr Penrose and I were 
anxious to study at Stonehenge for 
the reason that we seemed in a posi* 
tioo to do it there more conveniently 
than anywhere else in Britain 

But while the astronomical con 
diuons are better at Stonehenge 
than elsewhere the ruined state of 
the monument makes accurate 
measures very difficult 

Great age and the action of 
weather ire responsible for much 
havoc so that very many of the 
stones are now recumbent as will 
be gathered from the itrompanying 
plan for which I am indebted to 
Mr Lewis who described the con 
dition of the monument in igoi in 
Man 

But the real destructive agent has 
been man himself savages could 
not have played more havoc with 
the monument than the English 
who have visited it at different 
tunes for different purposes It is 
said the fall of one great stone in 
1630 W1S caused by some excavi 
tions of the then Duke of Bucking 
ham the fall of another m 1797 
was ciused by gipsies digging 1 
hole in which to shelter and boil 
their kettle, miny of the stones have 
been used for building walls and 
bridges masses weighing from 
56 ib downwirds have been broken 
off by hammers or cracked off is a 
result of fires lighted by excur 
sionists 

It appears that the temenos wall 
or villum which is shown complete 
in Hoare s phn of 1810 is now 
broken down in many plices by 
vehicles indiscriminately driven over Ho«i 

(t Indeed its origmal importance 
has now become so obliterated that 
many do not notice it as part of the structure- that 
in fact It bears the same rclition to the interior stone 
circle as the nave of St P ml s does to the Lady 
Chapel 

It IS within the knowledge of all interested m 
archsBology that not long igo Sir Edmund Antrobus 
the owner of Stonehenge advised by the famous 
Wiltshire local society the Society for the Protection 
of Ancient Buildings and the Society of Antiquines 
oAdosed die monument in order to preserve it from 
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Stallybrass, set upright the most important menhir 
which threatened to fall or else break c ff at one of the 
cracks This menhir the «o-callpd 1 ining stone ' 
nee formed one of the uprights of the trilithon the 
fall of the other member of which was said to have 
been caused by the digging and researches of the 
Duke of Buckingham in 1630 The litter broken m 
two pieces and the supported lintel now he prostnte 
icross the iltar stoie 
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Ihia piece of work was carried 011 with consum 
mate skill and care ind most important conclusions 
as wc shall sec in a subsequent Note were derived 
from the minute inquiry into the conditions revealed 
in the excavations which wire necessary for the proper 
conduct of the work 

Let us hope that we have heard the last of the 
work of devastators and e\en that before long some 
of the other larger stciics now inclined or prostrate, 
may be set upright 
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Since Sir Edmund Antrobue, the present owner, has 
acted on the advice of the societies I have named to 
enclose the monument, with a view to guard it from 
destruction and desecration, he has been assailed on 
ail sides. It is not a little surprising that the “ un- 
climbable wire fence ” recommended by the societies 
in question, the Bishop of Bristol bemg the president 
of the Wiltshire Society at the time, is by some 
regarded as a suggestion that the property is not 
national, the fact being that the nation has not bought 
the property, and that it has been private property for 
centuries, and treated in the way we have seen. 

Let us hope also that before long the gaps in the 
vallum may be filled up. These, as I have already 
stated, take away from the meaning of an important 
part of one of the most imposing monuments of the 
world. In the meantime, it is comforting to know 
that, thanks to what Sir Edmund Antrobus has done, 
no more stones will be stolen, or broken by sledge¬ 
hammers; that fires; that excavations such as were 
apparentlv the prime cause of the disastrous fall of 
one of the majestic trilithons in 1797; that litter, 
broken bottles and the like, with whi(± too manv 
British sightseers mark their progress, besides much 
indecent desecration, are things of the past. 

If Stonehenge had been built in Italy, or France or 
Germany, it would have been in charge of the State 
long ago. 

I now pass from the monument itself to a refer¬ 
ence to some of the traditions and historical state¬ 
ments concerning it. 

Those who are interested in these matters should 
thank the Wiltshire Archaeological and Natural 
History Society, which is to be warmly congratulated 
on its persistent and admirable efforts to do ail in its 
power to enable the whole nation to learn about the 
venerable monuments of antiquity which it has 
practically taken under its scientific charge. It has 
published two most important volumes * dealing 
specially with Stonehenge, including both its traditions 
and history. 

With regard to Mr. Long’s memoir, it may be 
stated that it includes important extracts from notices 
of Stonehenge from the time of Henir of Huntingdon 
(i3th century) to Hoare (1812), and that all extant 
information is given touching on the questions by 
whom the stones were erected, whence they came, and 
what was the object of the structure. 

From Mr Harrison's more recently published 
bibliography, no reference to Stonehenge by any 
ancient author, or any letter to the Times for the 
last twenty years dealing with any question touching 
the monuments, seems to be omitted. 

It is verjr sad to read, both in Mr. Long’s volume 
and the bibliography, of the devastation which has 
been allowed to go on for so many years and of the 
various forms it has taken. 


As almost the whole of the notes which follow deal 
with the assumption of Stonehenge having been a 
solar temple, a short reference to the earliest state¬ 
ments concerning this view is desirable; and, again, 
as the approximate date arrived at bv Mr. Penrose 
and mvself in 1901 is an early one, a few words may 
be added indicating the presence in Britain at that 
time of a race of men capable of designing and 
executing such work. I quote from the paper com- 
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municated hy Dr. Penrose and mysdf to the Royal 
Society 

“ As to the first point, Diodorus Siculus (il., 4)^ 
has preserved a statement of Hecataus in which Stono* 
henge alone can by any probability be referred to. 

“We think that no one will consider it foreign to 
our subject to say a word respecting the Hyperboreans. 

“ Amongst the writers who have occupied them¬ 
selves with the mythology of the ancients, Hecatmus 
and some others tell us that opposite the land of the 
Celts roll atTiir/pae r^t KfXrucqr r^seir] there 
exists in the Ocean an island not smaller than Sicily, 
and which, situated under the constellation of The’ 
Bear, is inhabited by the Hyperboreans; so called be¬ 
cause they live beyond the point from which the North 
wind blows ... If one may believe the same myth¬ 
ology, Latona was born in this island, and for that 
reason the inhabitants honour Apollo more than any 
other deity. A sacred enclosure [v^ovl is dedicated 
to him in the island, as well as a magnificent circular 
temple adorned with many rich offerings. . . . The 
Hyperboreans are in general very friendly to the 
Greeks. 

“The Hecatffius above referred to was probably 
HccaUeus of Abdera, in Thrace, fourth century B.C.; 
a friend of Alexander the Great. This Hecatseus is 
said to have written a history of the Hyperboreans: 
that it was HecaUeus ot Miletus, an historian of the 
sixth century b.c., is less likely. 

“ As to the second point, although we cannot go so 
far back in evidence of the power and civilisation of 
the Britons, there Is an argument of some value to 
bo drawn from the fine character of the coinage issued 
by British kings early in the second century b.c., and 
from the statement of Julius Cssar (‘ De Belk) 
Gallico,’ vi., c. 13) that in the schools of the Druids 
the subjects taught Included the movements of the 
stars, the size of the earth and the nature of things 
(Multa prsBterea de sideribus et eorum motu, de mundi 
magnitudinc, de rerum nptura, dc dcorum immor- 
talium vi ac potestate disputant et juventuti tradunt). 

“ Studies of such a character seem quite consistent 
with, and to demand, a long antecedent period of 


civilisation.’’ 

Henry of Huntingdon is the first English writer to 
refer to Stonehenge, which he calls Stanenges. 
Geoffrey of Monmouth (1138) and Glraldus Cam- 
brensis come next. 


In spite of Inigo Jones’s (1600) dictum that Stone¬ 
henge was of Roman origin, Stukeley came to the 
conclusion in 1723 that the Druids were rraponsible 
for its building, and Halley, who visited it in 1720— 
probably with Stukeley—concluded from the weather¬ 
ing of the stones that it was at least 3000 years old; 
if he only had taken his theodolite with him, how 
much his interest in the monument would have been 
increased! 

Davies ("Celtic Researches,’’ 1804) endorses 
Stukeley’s view ;— 

“ Amongst the pure descendants of the Celtae, the 
Druidism of Britain was in its highest repute. The 
principal seat of the order was found in Mona, an 
interior recess of that ancient race, which wat born 
in the island. Into that sequestered scenes tite 
Druids, who detested warfare, had gradually retired, 
after the irruption of the Belgae, and the further 
encroachment of the Romans. They had retlheffrom 
their ancient magnificent seat at Abury, ind^from 
their Circular uncovered temple on Salisbury Plain, 
iq which the Hyperborean, eages had-once qjhaunted 
tlU^liyolns ^ Ap^a^P^y^^ L^iyaa. 
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FROF. ERNST ABBE. 

Fowre Ykars’ Progrkss, 1866-1905. 
P'RNST ABBE, bom January 23, 1840, was the 
A- son of a foreman in a spinning mill at 
Eisenach. He was a student at Jena and Gottingen, 
cmduadng at the latter university with a thesis on 
the mechanical equivalent of heat. After teaching 
for aome time at Frankfort-on-Main, he established 
himself at Jena in 1863 as a privat docent in mathe¬ 
matics, physics, and astronomy, taking for a special 
subject of instruction the theory of errors. In 1^0 
he was appointed an extraordinary professor. In 
1^4 there was a proposal to establish a physical 
laboratory at Jena, and Abbe was offered the pro¬ 
fessorship of physics, but his connection with Carl 
Teiss had then begun, and he was compelled to de¬ 
cline the offer. He had married in 1871 the daughter 
of Prof. Snell, and has left two daughters. 

Carl Zeiss had established himself at Jena in 1846 
as a manufacturer of optical instruments; for some 
years the business prospered, his mlcioscopcs were as 
good as those of other makers, probably neither better 
nor worse; but Zeiss was not satisfied; he felt that 
the microscope ought to be improved, and in 
endeavouring to effect improvement he realised the 
deficiency of his own equipment; after one other 
unsuccessful attempt he enlisted Abbe’s help in his 
work. 

The partnership which has had so remarkable an 
effect on the manufacture of optical instruments 
began in 1866. Abbe’s task was a hard one; the 
the(^ of the microscope was at that date only 
partially understood; the corrections to the lenses 
were made by a rough trial and error method, and 
the results were doubtful; the first step was to solve 
a mathematical problem of no small difficulty, and 
trace the path of the lii^ht through the complex lenses 
of a microscope objective. ^ 

Abbe soon found out th6 defects of the ordinary 
theory, and was led in 1870 to what is now known 
as the Abbe theory of microscopic vision; unfortu¬ 
nately, no complete account of that theory from his 
own pen has yet been printed, though the " Collected 
Papers of Ernst Abbe,’’ of which the first volume was 
^blished last year under the skilful editorship of 
Dr. C/apski, and noticed in these pans recently 
(Nature, vol. Ixix. p. 497), go far to fill the gap, 
and it is to be hoped that Dr. Czapski himself or 
aome other member of the Jena staff will now be in 
a position to give the complete theory to the world. 
It is not necessary here to discuss the controversy 
which has arisen over the matter, due in great 
measure to an incomplete representation of the 
problem and to a misconception of the theory. 

It is clear that if we can treat the object as self- 
luminous, or if we know the distribution of light 
with respect to both intensity and phase over the 
d>ject plane, then we may start from the object as 
our source, and the principles of the wave-theory, as 
Lord Rayleigh has shown, will allow us to determine 
the distnbutton in the view plane. If, however, the 
distribution in the object plane is unknown, we 
must go back to the source, consider how the light 
from me source is nuTdified both by the object and 
the lenses, and from this infer what the resulting 
image will be like. 

Euffraction patterns will be formed pracUcally in 
the second focal plane of the object glass, and the 
distribution of tjie li^t ip the image can, theo- 
s«tic»l^ at' any rate. W do4«i(ed ^m a knowledge 
of (he IntenHty and pha^ of the disturbance in these 
patterns. i ‘ , ' C ' * » , . r> 

This theory, at any rate, led Abbq tq mo^t valuable 
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results, and was one source of the success of the 
Zeisa microscope. From it, among other conse¬ 
quences, he deduced the imfxirtanre of what is now 
known ns the numerical aperture, the quantity 
/I sin a, where p is the refractive index of the first 
lens of the object glass, and 20 is the angle which 
that lens subtends at the point where the axis of the 
system cuts the object plane. 

But the assistance given by the new theory was 
not alone sufficient to solve the pioblem. It had long 
been known that when the best glasses then obtain¬ 
able were combined to form an achromatic system, a 
secondary spectrum rciiiaincd, and until this could be 
removed it was hopeless to look for perfection in the 
im^e. 

experiments of Stdees and Hnreourt had been 
diiectcd to the discovery of glasses free from this 
defect, and Abbe and Zeiss in their early days made 
many attempts in the same direction, using in some 
cases liquid lenses to secure the desired end. 

In 1876 the South Kensington Loan Exhibition of 
Srientific Apparatus took place, .and .^bbe came over 
to inspect it. In his report, published in 1878, he 
writes The future of the microscope as regards 
further improvement in its dioptric qualities seems to 
lie chiefly in the hands of the glass maker,” and 
then he explains in wliat direction changes are re¬ 
quired and how difficult it is to introduce them 

This report of Abbe’s fell into the hands of Dr. 
Otto Schott, a glass maker of Witten, in West¬ 
phalia. Schott communicated with Abbe in 1881, and 
commenced his investigations into the subject. Next 
year he removed to Jena, and, aided by a large grant 
from the Prussian Minister of Education, the experi- 
ments were satisfactorily concluded, and the firm of 
Schott and Co. was established; in 1884 he was in a 
position to commence the wholesale production of 
optical glass. The combination was now complete. 
”To.dBy it is difficult,” as Prof. Auerbach writes in 
his recent work on the Carl Zeiss Stiftung in Jena, 
” to think of the Optical Works without the Glass 
Works, or vice versA." 

From this time onwards Abbe’s time was fully 
occupied in developing the new undertaking; the 
history of his life aould be the history of the works, 
and in the Zeiss instruments, known throughout the 
world, his monument is to be found. 

But in many ways the l.itter years of his life are 
not the least interesting. Carl Zeiss died in 1888: 
next year his son Roderick relirc-d from business, and 
Abbe was left sole proprietor of the optical works. 
In 1891 he creatcxl a kind of trust known as the_ Carl 
Zeiss Stiftung, to which he ceded all his proprietary 
rights, both in the optical and also m the glass works 

Tlie story of the Carl Zeiss Stiftung as told by 
Prof. Auerbach is a very striking one. The statutes, 
due to Abbe himself, ishich were confirmed by the 
Grand Duke of Saxony in i8ci6, and have the force 
of law, can up to icjoo be modified by a simple prev 
cedurc: afterwards legal action is practically required 
to rencler a change valid. 

The works arc a great cooperative concern. To 
provide a large number of pc'oplc with the most 
favourable opportunities for labour is both the means 
and the end of the Stiftung. The individuals who 
benefit by it are at the s.ame time those who main¬ 
tain and increase it. The officials and workmen 
employed at the optical works, the community and 
the university contribute their share towards the In¬ 
crease of the value of the property, and these, 
fore, are entitled to participate in the benefits.” T« 
university alone will shortly have received I 0 o,ooal. 
from the scheme. , 

TTie Stiftung is managed by the Stiftung Adminis- 
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tration; on this the Saxon Government appoints a 
representative or trustee whose duty it is to see that 
the statutes are obeyed; the works are supervised by 
boards of management appointed by the adminis> 
tration. 

The employ^ possess the right of combination; 
they can be represented by their own committees, 
which may address the administration direct on any 
subject relating to the affairs of the concern. They 
are paid by piece-work, with a minimum time wage, 
and there is in the scheme a proviso by which no 
one, even though a member of the board of manage¬ 
ment, can receive a salary greater than ten times 
the average yearly earnings of workers of twenty- 
four years and over who have been at least three 
years with the firm. Moreover, when an empltwd 
has once received a certain wage and drawn it for 
one year his wa^ cannot be reduced because of 
slackness of trade. In addition to the wages calcu¬ 
lated on the work done, every woriter receives a share 
of the profits depending in any year on the net sum 
realised. There is alM a liberal pension scheme, 
under which wery employd who enters the works 
before his fortieth year is entitled, after five years’ 
service, to a pension calculated at a rate which 
reaches 75 per cent, of his salary at the end of forty 
years’ service, while the widows and orphans of 
employds have also pension rights. Finally, the 
working day is eight hours, and Abbe has put it 
on record in an address, delivered in 1901 to the 
Social Science Association, that in the case of 433 
piece-workers about whom accurate statistics could 
be taken the total output was increased by 4 per cent, 
in the first year that followed the change from nine 
to eight hours. 

Such has been Ernst Abbe’s work; until 1903 he 
remained an active member of the board of manage¬ 
ment of the optical works; then he retired, partly 
on account of the state of his health, partly, if his 
health improved, to devote himself to his scientific 
work. The improvement hoped for never came, and 
ho died last week, leaving it to the trained band of 
workers he had gathered round him to continue his 
task, and to show still further what can be done by 
the organised application of science to industry and 
manufactures. R. T g. 


M. PAUL HENRI. 

A BOUT the year 1864, two brothers entered the 
meteorological department of the Paris Observ¬ 
atory, and for nearly forty years laboured with zeal 
and success to promote the best interests of that 
institution and of astronomical science generally. In 
the autumn of 1903, one brother, M. Prosper Henri, 
died suddenly on a holiday tour, and we now have 
the melancholy duty of chronicling the death of the 
second brother, M. Paul Henri. It is necessary to 
recall the close and intimate relations that existed 
between these two, because the scientific life of one 
was that of the other. No one has ever thought of 
them separately, no one has ever attempted to dis¬ 
criminate between their successes and their triumphs. 
The same day (November 8, 1889) they were both 
elected associates of the Royal Astronomical Society, 
and other instances of similar recognition of their 
united wwk might be quoted. We may quote the 
woHs of the late M. Callandreau of these two:— 
“ si unis que nous ne voyons gouvent en eux qu’ une 
seule personne pour ainsi dire, si ouWieux de faire 
ressortlr leur m^rites respectlfs qu’ il est difficile de 
distinguer ce qui peut appartenir & chacun dans 
I’ceuvre commune.” 

It is an oft-told tale to recall how these brothers, 
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with whom mechanical art was a conspicuous ^t, 
constructed their own instruments, and laboured to 
complete the ecliptic charts on which Chpcomac had 
worked, how their systematic work and diligence 
added to the number of small planets, and now, 
finally, the necessity was forced upon them of adopt¬ 
ing improved methods in registering the places of 
stars in the crowded regions of the heavens. The 
history of the “ International Chart of the Heavens,” 
which has taxed the resources of so many observ¬ 
atories, was the outcome of their skill and resource. 
Not only did they provide the optical parU of the 
instruments that were employed in many observ¬ 
atories, but they laboured zealously on the zone 
allotted to the Paris Observatory, and it is believed 
brought their share to a successful issue. They led 
the way in the photographic examination of clusters 
like the Pleiades, and showed to others how un¬ 
suspected nebulae might be detected. 

A new era of activity opened for astronomy in the 
general application of photography, and few have 
contributed more to the harvest of results that has 
followed that activity than have the brothers Henri. 
They not only supplied the instruments with which 
the negatives were taken, but they suggested devices 
for the construction of measuring machines by which 
these negatives could be discuMed. The reputation 
of one and both rests on their photographic work. 
Smaller work, such as the careful and accurate de¬ 
lineation of planetary markings, the observation of 
minute satellites, and the more ordinary routine of 
observatory work, are all forgotten in the large share 
taken in the application of photography to celestial 
measurement. His colleagues in the observntt^ 
spoke of the many excellent qualities that dis¬ 
tinguished M. Prosper Henri as a colleague and 
friend, and one is sure that no less kindly expressions 
will be used towards M. Paul Henri, who has enjoyed 
the confidence and respect of all the directors of the 
Paris Observatory who have followed M. Le Verrier. 

W. E P. 

NOTES. 

Tks rrofs of officer of the Legion of Honour has been 
conferred. La Nature states, upon Dr. Otto Nordenikjdld 
for his South I'oUr explorations. Mrs. bullock Workman 
has been appointed Officier de I’lnstruction publique for 
her travels In the Himalayas 

Tub autumn meeting of the Iron and Steel Institute 
is to be held this year in Sheffield for the first time. 
Mr. R A. Hadfield has been elected to succeed Mr. 
Andrew Carnegie as president of the institute. The visit 
will take place during the week beginning September 35. 
The most influential members of the Sheffield steel in¬ 
dustry have associated themselves with the invitation to 
the institute, and a committM has been formed, of which 
the Lord Mayor of Sheffield and the Matter Cutler are 
chairman and viceM;halrman respectively. Colonel H 
Hughes, C.M.G., has been appointed chairman of the 
reception committee, with Mr. J. Rossiter Hoyle as 
honorary secretary. Mr. Frank Huntsman—who is, sve 
learn from the Times, a descendant of the Huntsman who 
founded the Sheffield industry of melting steel in pots 
about 170 years ago—will act as honoraiy treasurer, and 
Mr. John Wortley as honorary assistant secretary. 

Om Thursday next, February a. Prof. W. Sohlieh will 
deliver the first of a course of two lectures at file Royid 
Institution on “ Forestry in the British Empire.” The 
discourse on Friday, February 3, will be delivered by Prof. 
T. Clifford Allbutt on " Blood Pressure in Man.” 
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Twt International Congreaa of Pqrchology will meet this 
yaar at Rome on April afr-^o We learn from the Brtitih 
Utdieal Journal that there will be four eection^ Ihc 
■ettion of experimental paychologv the preaident of whiih 
If Prof G Fano of Florrnre will deal with psycholop'} 
In ite relations to anatomy and physiology psycho physics 
and comparative psychology That of introspective psycho 
logry will under the presidency of Prof R Ardig^ of 
Padua, devote itself to psychology in its relations to philo 
■ophicol sciences The section of pathological psychology 
the president of which is Prof h MorseHi of Genoa 
will discuss hypnotism suggestion and analogous pheno 
mens and psycho-therapeutics Ihe programme of the 
section of criminal pxdigogic and social psychology which 
IS under the presidency of Prof I ombroso of Turin has 
not yet been published The president of the congress is 
Prof Giuseppe Sergi of Rome the general secretary Dr 
Sonte de Sanctis to whom all communications relative to 
the meeting should be addressed at the Istituto 
Fisiologico 9a Via Depretis Rome 

Wb ere informed that Dr Carl Otto Weber the well 
known chemical authority on indta rubber died suddenlv 
on January 14 at his residence in Massachusetts USA 

On November 16 last the University of Lehigh was 
bereaved of its president Dr Thomas Messinger Drown 
and a brief obituary notice is contained in the Popular 
Science Monthly for January Dr Drown was born on 
March 19 184a at Philadelphia and he graduated in 

medicine at Pennsylvania subsequently studying chemistry 
in Germany and America He held the chair of chemistry 
at Lafayette College for seven years and at the Masse 
chusetu Institute of lechnology for seven years He was 
secretary and editor of the American Institution of Mining 
Engineers for ten years from its foundation and was 
elected president in 1897 His researches in quantitative 
analysis were devoted in the first place to devising standard 
methods in the analyses of iron and steel and in the second 
place to water anilysis especially in connection with the 
natuni waters of the State of M issachusetts and the dis 
tnbution of normal chlorine He was elected president of 
I ehigh University in 1895 at a time when that institu 
tion s influence was at a low ebb and since his appoint 
ment the effirienry of the college has developed in many 
important directions 

Rbutbr s Agency has been informed by the Pacific 
Cabie Board that by an arrangement between the Washing 
ton and Sydney Observatories with the cooperation of the 
telegraph administrations concerned time signals were 
•sent on New Ye-ir s Eve from the Woshington Observ 
atory to the Sydney Observatory at 3h 4h 5h and 6h 
The mean interval between the times when these signals 
were sent and when they were reieived was 390s 
The distance separating Sydney md Washington 
IS more than la 000 miles The signals through the 
Vancouver Fanning cable the longest cable span m the 
world (3457 76 nautical miles) were sent by automatic 
apparatus and were recorded as they pasted at the 
Vancouver station on nn instrument placed in the artificial 
tine which balances the cable for the purpose of duplet 
working Ihe signals consisted of second contacts 
omitting the thirtieth and last five of each minute except 
the last minute of the hour when the thirtieth and all 
after the fiftieth second were omitted the circuit dosing 
with a long dash on the oven hour The signals were 
eant for five minutes before the hour from 3 pm to 
tS p m Sydney time, equivalent to midnight to 3 a m 
Washington time 
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WainNo from Amsterdam, Dr C M van Deventer 
desires to direct attention to an interrsting fact observed 
bi a sclioolboy lao years ago during a lesson in 
physics given at the high school it Balavia one of the 
boys called Van Lrpccum lold Dr Deventer as on 
(bservation of his own that the water m s glass filled 
to the bnm with water and floiting ice does not flow 
over when the ice melts The observition was com 
municated to Profs Van dir Waals md Zeeman who 
judged It worthy of being the subject of a note presented 
by them to the Royal Academy of Amsterdam Dr 
Deventer says that the olmerviticn of his pupil tells only 
the half of the phenomenon—the truth ^ing that the 
water neither nses nor sinks He therefore states the 
preposition that In a vessel containing water and float 
ing ice the level stays at the same height when the ice 
melts Or speaking more generally When a vessel 
cntains a solid floating in its own liquid the level of 
the latter does not change by the melting of the solid 
this proposition Dr Deventer proposes to call the law 
of the permanent level Ihe law ran be deduced from 
Archimedes s principle but it is only rigorously exact 
when the weight of the air is neglect^ 

\t the meeting of the Society of Antiquaries on 
January 19 Mr A J Evans communicated an account of 
the tombs of Minoan Knnssos Mr Evans s list season s 
work at Knossos was devoted largely to the search for the 
tombs in relation with the Minoan palace and city On a 
hill about a mile north of the palace a cemetery was dis 
covered One hundred tombs were opened and the con 
tents showed that the bulk of them belonged to the period 
imnrdiately succeeding the fall of the palace The 
character of the art displayed by the relics found showed 
the unbroken tradition of the later palace style Ihe 
jewelry and gems discovered were of the typical " mature 
Mycenaean class md a scarab found in one of the gravis 
IS of a late eighteenth dynasty type The tombs were of 
three mam classes —(a) Chamber tombs rut in the soft 
rock and approached in each rase by a dromot in many 
rises these contained clay coffins in which the dead had 
been deposited in cisls their knees drawn towards the 
ihin (b) Shaft graves ea h with a lesser cavity below 
containing the extended skeleton and with a roofing of 
stono slabs (e) Pits giving 1 cess to a walled cavity in 
the side below these also contiinrd extended skeletons 
\ number of skulls have been secured and are to be sent 
to 1 ngland On 1 high level called Sopata about two 
miles north again of this cemetery an important sepulchral 
monument was discovered This consisted of a squ iie 
chamber about eight by six metres constructed of lime 
stone blocks and with the side walls arch nj, in 

Cyclopean fashion towards 1 high gable The baik 
wall was provided with t central cell opposite the block il 
entrance This enlrmce arched o the same horixontal 
princijde communicated with a lofty entrance hill of 
similar construction m the side walls of which facing 
each other were two cells that had been i sed for sepulchral 
purjioses A second blocked arrhaay ltd from this hill 
to the impotmg rock rut dromot A number of relics 
were found scattered ibout including npeated clay im 
pre!>siona of what may have been a royal seal Specially 
remarkable among the stone vessels is a porjihyry bowl of 
Minoan workmanship but recalling in material and execu 
tion that of the early Lgvptian dynasties Many imported 
Egyptian alabastra were also found showing the survival 
of middle empire forms besides others of early eighteenth 
dynastv type Beads of lapis laxuli were also found and 
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pendantf of Mun« material ahowmcr a clow imitation 
of Eg^fptian moddi Ihe form of thi« mauioleum with 
It* aquare chamber i* unique and contraat* with that of 
the tholoi tomb* of mainland Greece The position in 
which It lie* command* the whole eouth A^an to Melo* 
and Santorin and Central Crete from Dicta to Ida 

Wb have to wclrome an addition to the atread; lengthy 
list of American biological lerial* in the form of a BulUhn 
i**ued by the Springfield (Mas*) Muwum of Natural 
History of which the first nu nbtr is in our hands Ihis 
1* devoted to the descript on of the early stages in the 
development of the ground beetles of the fa nily Caribidse 
as extmplified by a me Tiber of the genu* Dicielus n which 
the larva is of the ordinary predaceous type and one of 
Brachinus in which the larva is paras t c and degenerate 
Of the adult beetles the more spec al scd see ns to be 
Brachinus The authors of the paper ire Messrs Dimmoclc 
and Knab 

IHB Albany Museum according to tl e report for the 
first half of 1904 continues to make steady progress and 
It 1* satisfactory to learn that arrange 1 ents are under 
consideration both for augmenting the staff and for In 
creasing the sise of the bu Id ng An 1 nportant part of 
the museum s work 1* the investigat on f the 1 fe history 
of insects injurious to agriculture and hort culture and 
the discovery of the best means of chetk ng ther ravages 
bor this purpose a piece of ground adjoin ng the museum 
has been enclosed and it is hoped that fund* will shortly 
be forthtoming for erecting in this enclosure in insect 
houw without the aid of which the work can be carried 
on only with difficulty 

Thb FttU Naturaluts Quarterly for December 1904 
Strikes us os being an unusually excellent number It 
include* in the first place the second of the series of 
plate* illustrat ng the development of the frog I ater on 
we have the first instalment of a set of articles by the 
editor (Dr O Leighton) explaining modern invest gations 
on heredity in a manner calculated to bring hone the 
fundamental truths of th s complex subject to every in 
telligent reader the development of the germ plasm being 
the text of this contribution In a prel ninaiy note the 
editor expresses the hope that his articles will induce many 
person* who reside in the country to take up the practical 
investigation of some form of heredity for then elve* A 
third article to which we may direct attent on is one by 
Mr H t borrest in whi h simple rethods of distin 
guishing the var ou* species of Bntish bats are for nulated 
We notice that the author adheres to the old fashioned 
nomenclature for the members of this group 

Wb have received the January number of Chmate which 
contains an ill istrated description of the Japanew soldier s 
outfit and article* on 1 lackwater fever water and its con 
nection with disease the drinking habits of nat ve races 
climate and health in hot countries & The medical 
article* are semi popular in character and should bo useful 
to missionaries end others stationed in district* remote 
from medical aid 

Tub Journal of the Royal Sanitarv Institute (vol xxv 
part III) forms a bulky volume of some 600 pages It 
contains a number of interesting and important paper* and 
discussions thereon contributed to the congress of the in 
stitute at Glasgow last year They are on such varied 
subject* a* disinfection in phthisis (Prof Kenwood and Dr 
Allan) prevention of diphtheria (Dr Cobbett) wwoge 
disposal school hygiene and ventdation conditions ol 
housing *c 
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Thb December (1904) number of the Johns Ht^klna 
Hospital Bulletin (vol xv No 165) contains on account 
of the opening of the new surgical builduig and clinical 
amirfiitheatre of the Johns Hopkins Hospital a descrip¬ 
tion of a new chromi^enic bacillus B cyonsam and 
various papers of medical interest In the new buildings 
a tablet has been erected to the memory of Dr Jesss 
Laxear who died from an attack of yellow fever while 
investigating that disease in Cuba 

It is proposed to add to Reichenbach * leones Flora 
Germanics et Helvetlcs a number of extra volumes con¬ 
taining monographs of critical genera The publishers 
Messrs von Zezschw U of Gera announce the immediate 
issue of the Srst of these in which the genus Hieraaum 
IS treated by Dr J vlurr and Mr H Zahn 

Thb cultivdt on of mushrooms is not such an important 
business in the United States of America as in Great 
Britain and 1 ranee With the view of extending and im 
proving the trade Prof B M Duggar has written a 
pamphlet on the subject whieh has been issued by th* 
U S Department of Agfriiulture as a Farmers Bulletin 
Ihe preparation of Fnglish brick spawn and French flaks 
spawn is dependent upon the haphazard collection of what 
is known as v rgin spawn in the open Prof Duggar 
has for some time attempted to discover the conditions 
which are necessary for the germination of mushroom 
ipons lie has already succeeded in germinating spore* 
in pure culture* by means of chemical stimulation and 
hopes shortly to make the process more practical This 
will enable the grower to produce o definite strain and 
if necessary to obtain improved varieties by selection 

Thb AnttAkbirt or annals of the Emperor Akbar 
written in the Persian language contain deMnptions of 
various custom* which prevailed dur ng the Moghul penod 
Amongst these was the use of perfume* in religious 
observances and the emperer took a personal interest in 
the preparaton of the ingredients A short summary of 
the principal substances and their sources is contributed 
by Mr D Hooper to the October (1904) number of the 
Calcutta Review Among vegetable products Aqutlana 
agaUocha aloe wood was then as now valued for th* 
oleo resin agar and an o 1 known as chuwah sandal¬ 
wood was use 1 as a powder and perfumes were distilled 
from the rose orange jasmine and broad leaved willow, 
Sahx caprea Ambergris obta ned from the sperm whala, 
the moist secretion of the civet cat and the opercula of 
certain molluscs known as fingernails were important 
animal products 

Pamphiet series No 3a issued by the Imperial Depart¬ 
ment of Agriculture for the West Indies give* a summary 
of the results on the cultivation of seedling and other 
canes at the Barbados experiment station* in 1904 A* in 
previous year* the Investigation has been conducted by 
PrM d Albuq icrque and Mr Bovell Sixteen anger estates 
in typical localities were selected thirteen on black soil* 
and three on red soiU fhe seedlings a ere treated m 
precisely the same manner as the ordinary canes Th* 
season was favourable there was very little root disease, 
and the crop consequently was above the average Can* 
Bao8 again gave uniformly good results both a* plant 
cane* and ratoons and it is recommended for a general 
trial On a field scale In all red soil districts A newer euta, 
Bi 5*9 however take* the first pUce In the black SeQ 
list coming out second to B so» in the M soM list Hi 
csUtivation will consequently be smencM to as mariy efts 
penmental plots as possil^le ^ CqSF B jat oge time 
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eotuidered the most promiiing of the taedlingf varietire 
did riot give nich go^ resulu In previoui yean, but 
It appeart to be cultivated with lome auccen in the rather 
light «oiU in the pariih of St Philip 

Tub Barbadoe OffUtal GatetU of December 19 1904 
Gontaina aome correapondence relating to Caaaava poiaon 
ing Mr Bnggt one of the diatrict coronera noted to 
the Colonial becretary that witneaaea in inquest casea 
frequently asaert that if roasting and poison cassava grow 
closely aide by side the roasting cassava takes up some 
of the poison from the poison cassava also that the 
roasting cassava gets a spring in it * and that makes 
It poisonous The Colonial Secretary submitted the note 
to Sir Daniel Morris who replied that (i) there can be 
no direct connection between the two plants and it is 
impossible that the poison can pass through the aoil from 
the poisonous cassava to the sweet ' and (a) tf by the 
‘ spring in it' is meant that the plant starts into second 
growth after heavy ram it is probable that certain changes 
may take place inducing an increase of the poisonous 
quality *' What probably happens when persons die from 
eating sweet or roasting cassava is that it is either too old 
or It has not been sufficiently cooked to drive out all the 
acid It Is only really wholesome when the roots are not 
too old and when they have been cooked until they are 
quite soft Tf the centre is hard it is probably more or 
less poisonous and should not be eaten Even property 
looked cassava whiih has been allowed to become cold is 
not fit to eat unless it is cooked a second time 

Bbckkutb a new mineral species named in honour of 
Prof F Becke, of Vienna is described by Prof J 
Morosewics in the December (1904) BulUHn of the Cracow 
Academy of Sciences It occurs as an accessory constituent 
of a dyke rock composed of albite nepbelite seginte and 
magnetite in the elatolite syenite complex near Mariupol on 
the Sea of Azov The wax yellow octahedral or rhombic 
dodecahedral crystals resemble pyrochlore in general 
appearanie and physical characters though the somewhat 
indistinct cleavage is cubic instead of octahedral 
Chemically however the new mineral is quite distinct 
from pyrochlore containing 17 13 per cent of silica and 
6531 per cent of rare earths with no niobium or tantalum 
The formula is Ca,(Cp La Di),Si,0,, which presents a 
certain resemblance to the garnet formula with rare earths 
in place of alumina From analogy to calcium alumo 
silicate the new mineral is described as a calcium cero 
lanthano didymo silicate 

For the twenty second time the climatological records 
of the British Empire are summarised in the current 
number of Symons t Meteorologtcal iiagcunnt vis for the 
year 1903 The stations number twenty five but as the 
editor points out, it is impossible to represent the average 
conditions of the climate of the Fmpire by so small a 
number of stations however well distribute Adelaide, 
which has almost constantly held the first place in the 
summary for extreme maximum temperature, now, os in 
190S gives way to Coolgordie In Western Australia 
where the shade temperature reached 113*4 on January 07 
the lowest shade temperature was —60*8 at Dawson on 
January sd Dawson had also the greatest yearly range 
(tSO*3) The greatest mean daily range was 83*5 at 
arid the least 8* 5 at Hong Kong London had 
highest relative humidity ($a per cent) and Adelaide 
IIns lowest (fia per uenti). The greatest rainfall, 9367 
Widiea, was repoided at Hong Kong, and the least, 1074 
at Davrseo, We may mentieQ, tnoldantally, that 
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the present number of the magazine is the largest elnce 
Its foundation In i86b we hope to refer shortly to another 
of the interesting articles that it contains 

We have received the Joumah of the Meteorological 
Society of Japan for October and November last They 
contain (as we see from the Lnglish titles) several interest¬ 
ing articles in Japinese There is also one in English on 
the duration of rainfall by T Okada Ihe object o{ the 
author la to show that Dr Koppen s formula for the 
calculation of the probable duration of rainfall in a month, 
or any interval of time from three or six observations 
d 1 Ij holds f,ood for all cli ites The nl ulation is very 
simple and the formula in quest on (f/«)N is contained 
in an article by Dr Koppen m the Austrian Meteor- 
ologische /ettschnfl for 1880 n is the total number of 
observations f that of observations with rainfall and N 
the total number of hours m a month (or other period) 
Ihe author shows that the duration of rainfall computed 
fiom tn daily observations does not d Her inaterially from 
that computed from hourly observations—in the annual 
mean at most 4 per cent and in the monthly mean 18 
per cent In the majority of casea the differences are much 
less the method gives more approximate results than an 
ordinary self recording rsin gauge owing to tha usual 
want of sensibility of suih instruments 

In the Zeifrchri/t fur phystLaltschen und chtmisehen 
I nlerruht xvii $ Mr Walter Stihiberg of Steglitz 
gives an nccount of the 7eiss Verant by which photo 
graphs are made to stand out in natural relief with mon- 
o ular vision The apparatus esn hardly be correctly de¬ 
scribed as a stereoscope since one of the most important 
feituies of the stereoscope depending on binocular vision 
IS absent The Verant is a single lent the focal 
len|,th of which should be equal to that of the camera 
used tn taking the photographs and this lens is convexo- 
concave so that (he axes of the pencils fiom different 
psrts of the picture meet in the eye From Mr Stohl- 
berg s account we think the principle of the Verant may 
be roughly explained by the following illustration —When 
a photograph of cloisters is taken from one corner in the 
inter or the photograph g ves the impression that the tsvo 
colonnades meet it T very icute angle insletd of at right 
ingles If the piiture were seen through the Vermt the 
angles would appeir correct as they would to a person 
stinding in the cloisters themselves The now old 
fashioned graphoscope appears to have hid a somewhat 
similar purpose 

Iwo pajiers which are of importance in the study of 
superfusion phenomeni are published by Drs Tutlio 
Gnesotto and Gino Zinctti in the Atli of the Royal 
Venetian Institute (1903 vol Ixii p 1377) By 
means of a modified ice i ilorimeter the variation of the 
sjiecific heat of superfused liquid sodium thiosulphate at 
temperatures between C and the melting point of the 
salt 48*8 r was determined the observations being alto 
extended above this temperature up to 100* C On calcu¬ 
lating the specihe heat at all temperatures within this 
range It is leen thit m the neighbourhood of the melting 
point a sudden diminution in its value occurs but that 
slightly above this temperature the specific heat again 
increases, so that the curve resumes tha same direction 
that It had below the milting point The latent heat of 
fusion of the salt at o® C was also determined 

A VALUAMB paper on the propertiee of chrome-vanadium 
steels woe read before the Institution of Mechanical 
Engineers on December 16 1904, by CaptMn Riall Sankey 
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and Mr J Kent Smith Theae ateeli appear to ba moat 
valuable from their 5>ower of refitting rapid alternationa 
of atreaa and audden ahock eapecially after they have been 
aubjected to tpetial thermal treatment The temperature 
of their recaleacence la at about 71 C and the effect 
of quenching in oil from 900” C and aubaequently re¬ 
heating at 600” C la to inireaae enormoualy the reaiat- 
ance of the alloy to ahock aa meaaured by an impact teat 
and to alternationa of atreaa without affecting the tenaile 
atrength A tpring of chrome vanadium ateel which wat 
prepared waa found to have double the atrength of an 
ordinary ateel apring of the aame dimenaiona the eztenaion 
being directly proportional to the load throughout a very 
much wider range Like the nickel ateela thoae which 
contain vanadium and chromium are very efficient in with- 
atanding bending teata 

MrssRs Dawbarn ako Ward Lid have added a 
booklet How to Read a Workshop Drawing by Mr 
W I onglnnd to their Home Worker a senes of 
practical handbooks 

A THIRD edition of Mr M M Pattiaon Muir a trana 
lation of Prof I aaaar Cohn a Chemistry in Daily Life " 
his been published by Messrs H Grevel and Co The 
book has been revised and enlarged 

A TKACiiERs edition of part 11 of Llementary Algebra,** 
by Meaars W M Baker ind A A Bourne has been 
published by Messrs George BvH and Sson«. leichcra 
are likely to find the plan of printing the inawers on the 
page opposite to the txampUa i convenience in class 
work 

I HI Engineering Standards Committee has just issued 
the British Standard Specification for Portland Cement * 
Iht specification deals with the quality and preparation 
of the cement gives particuliis as to sampl ng and 
prepantion for testing end an ilysia and goes on to 
enumerate what should be its fineness specific gravity, 
chemical compokilion &c The specification also considers 
at length the various tfsta which a satisfactory cement 
should pass Copies of the publication may be obtained 
from Messrs Crosby Lockwood and Son price as (yi 
net 

Till 1905 iskue of Hozell s Annual has now been 
published Twelve pages are devoted to scientific progress 
during 1904 and about five to scientific societies and 
institutions Education in the United Kingdom m all 
its hr in he» is given some fourteen p iges 


OUR ASTRONOMICAL COLUMN 
iHB Rbi DRIED S1X111 SATELurs OF JupiTER—A telegram 
from the Kiel t entraUtelle gives the pobition of a minor 
planet P V photographed by Prof Wolf on January 
»313s Bt the Konigatuhl Observatory at ih S8m 
(Konigatuhl M T ) as 

RA - ih 31m S9a dec =+8* 36' 13' 

The daily movement of this object is +*3' in R A 
and q in declination and it is suggested that the body 
may possibly be identical with the object announced by 
Prof Perrine as a sixth satellite to Jupiter 
Periodical Comets dvb to Return in 1904 —In the 
January Observatory Mr W P I ynn directs attention to 
the periodical comets which are due to return to peri¬ 
helion this year Ihero arc only two of which the first 
Cncke a has already been seen and passed through peri¬ 
helion on J inuary 4 The aecond is that discovered by 
Prof Max Wolf on September 17 1884 (comet 111 1884) 
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whieh hoa a period variously estimated, of about 676 
years This object returned os comet 11. 1891, and 
comet IV, 1898, Its perihelion being passed during th* 
latter return on July 4 although Its nearest approach 
to the earth did not take place until the end of November 
Accordingly it should again pass through perihelion early 
m April next 

Changes on the Surface of Jupiter— An interesting 
popular exposition of the knowle^e acquired during thw 
past twenty five years concerning the conditions of, and 
the changes on the visible surface of Jupiter it given by 
Prof G W Hough in No i vol xui of Popular 
Astronomy 

Prof Hough’s own observations of Jupiter have extended 
over twenty nve years and the preeent article summariaes 
them and the conclusions to which they have led hun 
He particularly refers to the determined values for the 
rotation penods at different latitudes and sees no evidence 
for the existence of any law connecting the two giving 
diagrams which illustrate the point Two other diagram* 
show the variations in the latitude and the rotation period 
of the great red spot from 1879 to 1903 whilst yet 
another illustrates the changes in the position and width 
of the equatorial belt during the period 1895-1904 From 
the latter diagram it is seen very clearly that the change* 
in the northern part of the belt are much more sudden 
and of a greater magnitude than those which take place 
m the southern portion 

Stars Having Pxculiar Spectra —During the examin¬ 
ation of the Henry Draper memorial plates Mrs Fleming 
has discovered some additional start which are either 
variable or hive peiuliar spectra Thirty-one of these are 
announced and briefly described in No 9a of the Harvard 
College Observatory Ctrculors Of those having peculiar 
spcctia a few oie worthy of special notice For instance 
X Cephei (mag 5 6) was found to have a spectrum identical 
with that of i Puppis which hitherto has been regarded 
as unique The stars DM ii® 1460 (Monocerosi and 
+64® 1537 (Cepheus) amongst others show a bright 
Hff line In the former the other hydrogen and the helium 
lines are double whilst m the latter they are Mngle but 
broid The spi trum of DM +30® 43(8 (R A = 

aoh 516m dec =+39® 55 mg 7 a) as photographed 
on September 15 1904 was continuous showing no trace 
of lines although the lines m the spectra of neighbouring 
stars were sharply defined on other plates the hydrogen 
lines show faintly although the spectrum was not so well 
defined 

Real Paths IIsibiiTs and Yflocities of I bonid* — 
From the ibservational data submitted to him by vonou* 
observers Mr Denning has computed the real paths, 
heights above the earth s surface and velocities of several 
I eonids seen during the last shower From three observ¬ 
ations of the br ghtest meteor seen at Greenwich at 
tbh 34m 43s November 16 1904 he finds that the height 
of this object was from 88 to 44 milea along a path 
extending mt more than 60 miles from near Petersfield 
to Ilungerford Ihe veloiity was about 46 miles per 
second and the radiant point was i5i“ + aa® 

A kecond meteor recorded by two observers was seen at 
Greenwich at November i4d loh 36m and at Enniscorthy 
(Ireland) 380 miles away This had a long honxontu 
flight from over the neighbourhood of Sheffield to near Car¬ 
marthen and was 83 to ?8 miles high the velocity being 
about 40 miles per secomi Another meteor travellra at • 
height of 79 to 58 miles from over Foringdon to Stroud, 
Its visible path being 35 miles long and its velocity 39 
miles j>er second {Ohservatory January) 

New Method for Measuring Radial-velocitv Spectro¬ 
grams —At a meeting of the International Congress at 
Arts and Sciences held at St Louis in Septembv 1904, 
Prof J Hartmann of Potsdam, gave a brief outline of 
a new method whereby he proposes to reduce considenbly 
the labour involved in measuring the displacementa of 
lines in stellar spectra for the purpose of determining tho 
ridial velocities of the stars Hitherto it has besn 
customary to measure the displacement of each line 
kpp irately and subsequently to reduce the individual 
measurcfc but in Prof Hartmann s new method the dls- 
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placement of the whole of the lines in the star spectrum 
would be measured simultaneously He proposes to photo¬ 
graph the spectrum of the sur, with the terrestrial com- 
panson bpettrum alongside it as usual, and then to photo¬ 
graph the solar spectrum and the came comparison with 
Che game instrument The two negatives are then placed 
in a specially devised measuring machine and the solar 
plate moved by the micrometer screw until the similar lines 
in both the solar and the stellar spectra lointide Ihen 
the solar plate is again moved b; the screw until the 
lines in the comparison spectrum on it coincide with the 
analogous lines in the comparison spectrum on the stellar 
spectrogram The differeme between the two settinn 
gives the displacement of the stellar lines from which the 
radial velocity is computed In the reduction which is 
simple, the only assumption made is that the lines have 
the same wave-lengths in the solar and the stellar spectra 
and this IS permissible at least with second-type stars for 
which the method was primarily devised {Astrophytteal 
Journal vol xx No 5) 


MLDICAL RrSEARCH IN EGYPT' 

A N interval of three years has elapsed since the first 
volume of these “ Records ’ was published Ihe pre¬ 
sent series of papers would alone afford abundant evidence of 
the activity of the members of the staff in the intervening 
period But it is still more salisfailory to recoUact that 
this does not represent the total output of research, for 
many other memoirs from the same source have already 
appeared elsewhere 1 here are evidently many problems of 
both local and general importance which require inveiti- 
gation and the standard of estcllence reached in the 
“ Records ' already published aiouses a desire that succeed¬ 
ing volumes should appear more frequently 

Ihe papers are naturally chiefly concerned with problems 
of special local importance The three scourges of Egypt 
are said to be the malarial parasite, Ankylostoma and 
Bilharaia 1 he last seems to bring an extraordinary 
number of cases under the core of the surgiril staff some 
16 per cent of all surgical in patients suffering directly 
from lesions produied by this parasite I rom the patho¬ 
logical report by Dr Symmers it would appear that 
about 7 per cent of the deaths are directly due to 
Bilharzia In too const) utive admissions to the medicil 
wards 3 s were found to have the eggs m their urine 
though only two of these wire suffering m any wiy from 
the infection The surgical aspects of the disease ire 
discussed in two interesting pa^rs by Mr Madden and 
Mr Milton they find that many pathological conditions 
turn out most unexpei ledly to be due to the worm At 
one period of life or another practically the whole of the 
native population is said to be infected Unfortunately, no 
material progress has been msde in elucidating the extra 
corporeal history of the pirnsite, it is therefore impossible 
to take any dime preventive measures 

Dr Phillips contributes an article on the relation of 
ascites to milaria In at least one third of the cases of 
ascites in Kasr cl Amy no cause could be found other than 
malaria but the etiological connection is not very clearly 
established A deffnito malarial eirrhosis occurs in a 
certain number of the cases, but it is not always present 
and the conditions found appear to be very variable 
Of ankylostomiasis there is nothing in this volume 
beyond incidental mention But as is well known the 
most important recent contributions to our knowledge of 
this destructive world disease have come from the Cairo 
Medical School Dr Loose in a long senes of papers 
has most ablv earned on the investigations begun bv 
Gnesinger in the same school fifty years ago and we are 
disappointed to And here no sequel to his account of the 
Sclerostomidte of horses and asses which appeared in the 
first volume of the “ Records ” 

Dr Wilson follows up his observations on the poisons 
■of spiders by a very interesting study of the venom of 
E^ptian scorpions An aqueous extract of the poison 
gland IS treated with excess of alcohol, and from the 
t “ Rscords ofthe Firvptisn Giiveninicnc School if Msilicuic Vol 11 
>004 EilitMibyH B Knting* MB Diractor Pp leg-fplscci (Curo 
Nations] Pni ling Dtpsrtnwnt 1904) ' | 
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precipitate thus obtained a substance may be extracted 
with normal saline which possesses toxic properties of a 
Very high order The toxic value is about ten million, 
that IS, I milligram will kill 10 kilograms of ^inea-pig 
—a figure of the same order as that obtained for similar 
preparations from the. venoms of tht more poisonous 
serpents A full grown specimen of the common Egyptian 
species (Uuthus tjuinque striatut) cont 11ns about 3^ milli¬ 
grams of this (impure) toxin ” If the susceptibility of 
man is the same is that of the I ibor itory inimals it 
follows that a single sting can kill at llu utmost 35 kilo 
giams These calculations correspond veiv well with the 
fact that fatal cases of scorpion sting in idults are 
ixtremely rare thougli the mortality m loung children 
reaches 60 per cent Scorpions art in this wiy on a 
different level from ni iny of the poisonous snakes as 
laptiin Lamb has shown the amount of toxin normally 
injected by a vigorous cobra is m my limes the minimum 
lethal dose for on adult man Di Wilson finds that 
certain animals living in the desert (including the hedge¬ 
hog) are naturally immune (at anv rate relatively) to the 
venom and Dr Tallart has immunised goats md obtained 
an antitoxic scrum with curative prcpiitics 

\n article by Dr Tribe shows that phthisis in Egypt 
does not differ very muih in frequent > incidence on 
rural and urban mpul itions and tape from the same 
diseise in western Europe and Dr Sohhv gives a curious 
a I ount of the obstetrii 1 ustoms of the n itives whii h 
seem to have undergone no matcri il 1 hange sinre very 
remote times The volumi 1 (includes with the hrst instal- 
m<>nt of what promises to be a monumental contribution 
I > the morphology of the human brain by Dr Elliot 
Smith The present section which is fully illustrated 
deals with the occipital region and 1 ont cins a great deal 
of original matter on the vexed questions of the signifi 
lime and homologies of the n nvolutions 

Ihe general printing ot the volume is excellent though 
the inevitable misprint has iript in here and there The 
illustrations are good and useful but we are sorry to see 
that the coloured ptite illustrating Dr Symmers's case 
f( secondary sarcoma of bram could not be printed in 
Lgypt A F B 


W/KELfSS lEnORAPin lUR 
A VhR\ interesting account rf the working of the 
Wireless telegraphic wir 1 orrcspondencc of the 
limit during the larly part of the Russo Japanese war 
w IS given by Captain James at a meeting of the Sociity 
of Alta last week Ihis is the second o c ision on which 
the Times has played a prominent md iinpoitant part iq 
llu practical development of wireless telegnphy Ihe first 
vvis when, shortly after Mr Maunm had established com- 
munuation between America and England, a regular 
correspondence wis started between thi two countries by 
means of wireless telegraphy a i orrespondence which was 
not however destined to last for vciv many days \ erj 
soon after its inception something went wrong and 
though since that time the Mirconi Company has greatly 
•kveleiped its Irinsitlanli si),n ilting and has effectively 
demonstrated its utility and convenience for communicating 
with liners the shore 11 sh re «orrespondence has ncS 
been renewed 

Ihe second case in which the I mm intervened was 
also only of short duratu 11 but here the cessation 
w IS due to Its having met with too great success the 
lesults achieved having d< muiistraled mt th it wireless 
telegraphy is useful for vv ir t orrrs|)ondi 11 e but that if 
IS too eCfectivr to be p<rmissiWc 

Ihe system selected for the equipment cf the Hatmun 
was that of Dr dc 1 oiest 1 system which had already 
shown Its efticicncy during the yacht races of 1903 the 
reasons that led to the choice of this system wore its 
freedom from intirferime and the speed at which it could 
be worked, it being possible to transmit thirty to thirty- 
five words a minute is against ton to twelve words by 
any other svstim Ihe experiences of Ciptun James 
seem certainly to bear lut the claim of freedom from 
mterference In spite of the fact that four other systems 
were at work in close proximity to the Uaimun- the 
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Runian Japanew Bntish and Italian—Captain jamea la almost like a tornado in its auddanness, deatructibUitT, 
never found hia mcaaaffes interfered with m any way and bmited extent The durabon of this storm was enlr 
This notwithstanding that many of the messages sent half an hour and the resulting flood lasted less than an 
were of considerable length running from 1500 to aooo ' hour It was estimated that the storm area was from two 
words To transmit these long mesbsges under all the to four miles in width and eight to ten miles in length and 
attendant difficulties was no mean achievrmcnt for wire . affected an area of twenty square miles 
less telegraphy and journalism alike I This storm wis accompanied by a very heavy fall of 

Some of the incidents narrated by Captain Jamea are hul some of the hailstones measured ij inches in diameter 


both interesting and amusing On one occasion when 
the Japanese steamed in to attack Port Arthur the 
Hatmun telegraphed the news of the firing of the first 
shot to Wei hai wef whence the message was forwarded 
express to London with the result that two hours later 
the 7ime» received the news so that on account of the 
difference in time the journal knew that an engagement was 
taking place six hours before it started On the occasion 
of the transmission of their first long message—one of 
1500 words—which was sent from a distanic of 130 miles 
from Wei hai svel the operator listened anxiously at his 
telephone receiver after the first section of 350 words had 
been transmitted to know whether it hid been satis 
ftctonly rcicived For five minutes he waited then his 
face lighted up and he remarked Captain we will 
deliver the goods Wet hai wei says that it is coming m 
like a drum It is 1 remarkable achievement which 
journalists and men of science highly appreciate that 
wireless telegraphy is cap ible even in adverse circum 
stances of transmitting messages that will come in like 
a drum Wireless telegraphy may still be in its infancy 
but the results attained by its use have shown that it is 
no longer in an espcrimcntal stage M S 



tlOOD<i IN TUh UNITtD S7/IT/'S 
T\ fur nu Tiber for July a8 we t,ave parti ulars of the 
‘ great fiord that cHcuried in the Misstssijpi valley in 
1903 and of the damage done in Kansas and other places 
and also of floods in the Passaic River the information 
being cbtained from the reports issued bv the (tcological 
Department of the United States We have le ently re 
ceivrd a further report on floods in other paits of the 
Slates 

Ihts report states that the yeir 1903 w II be long remem 
bered for its extreme to at var aliens fron noin al cl matu 
(onditions Besides the fio ds n the M ss ssippi valley 
ilreadv referied to due to heiVT ind cont n in s rainfall 
1 t1 lull erst It lleppier n Oregon caused the loss 



of 100 lives and of property valued at half a million dollars 
one thu-d of the town being entirely destroyed 1 his flood 
was due to a very heavy storm of short duration covering 
a very small area such storms being peculiar to this and 
rtgicm and locally called a ‘ cloud burst Such a storm 
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Fiq a Clilto sfter lbs flood of <903 

Five days after the storm some that measured five-eighths 
ly seven sixtetnths in h acre removed from a house buned 
under silt and mud and be dies were found in dnfts of hail 
in nearly a perfect state of preservation 
Another destru live flood due to heavy rain occurred in 
South Carolina in the district situated on the southern 
slope of the Saluda Mount tins which m ludes the foot 
hills and rolling country About half of it is covered with 
limber the rema nder being cultivated and pasture land 
1 he surface slopes are such that the water runs off rapidly 
and there is verj little stongi 

Rain had occurred daily for some time previously 
saturut ng lh< gnund and culminating in a fall of from 
3) to 5 inches in twenty four hours 

The greatest destruction caused by the flood due to this 
rainfall was the wrecking of three I irge cotton mills 
situated at Clifton (Figs 1 and 2) on the river Pacolet 
At one mill t chi iiney stack 137 feet high was washed 
down and the mill with shops engine and boiler houses 
and sixteen cottages entirely destroyed At mrlher mil 
I to feet of the mam building and the wbeelhouse were 
totally wro ked and the machinery of the lower floors 
severely damaged by water mud and drift and several 
tottages were destroyed In another mill fifty two women 
ind children were drowned Railway traffic was stopped 
for a week The damage to the mills and other property 
was estimated at 3! millions of dollars 


bblSMOKX.UAl NOltS 
'PHE third number of vol x of the Bolhhno of the Italian 
Seismological Society contains the first instalment of 
the earthquake record for 1903 This is now m charge of 
Dr O Agamennone and follows the same lines as in 
previous volumes except that it has been found impossible 
to continue the attempt to reproduce all the records of 
FtrAquakes registered in Italy This change is a con¬ 
sequence of the great increase in the number of stations 
where instruments devoted to the new seismology have bean 
set up and the consequent impracticability of collecting in 
one periodical all the records of even the limited numbw- 
of great world shaking earthquakes Italy will therefore 
be content with publishing its own records and at most 
a few lines will indicate those earthquakes which have alsia 
been recorded out of Italy 
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ImpravemMita are oontisuallT being niade in tbe inetru 
manta uied in even branch of idence and Minnotocy ■■ 
no eaception Prof Oinori puUiahea (Pabhcatiotu m tiie 
Bartfaquake Inveetigation Committee No i8) an account 
of a combination of light, inverted vertical, with a heavy 
honaontal pendulum with which it la claimed that a period 
of aiaty aeconde can easily be got from an initrument 
which doea not exceed i metre In height and length of boom 
Prof Alippi in the BoU Soe Sumol Ital voT x No 3 
deacribei a simple device for overcoming the tendency to 
adherence in the electric contacts of delicate vismoscopes 
It consists in placing an ordinary electric bell without the 
gong in the circuit and fixing it so that the clapper beats 
against the stone slab on which the seibrnoscope rests He 
finds that the vibration set up by this is sufficient to cause 
the two parts of the contact to separate without in any 
way affecting the instrument and suggests that it would 
be better to incorporate a am ill electric vibrator in the base 
of the seismoscope to act like the dccoherer in wireless 
tele^aphy 

The mysterious sounds known locally as mist poeffers 
bansal guns &c and now generally looked upon as seismic 
are the subjcit of a short note by Prof Alippi who records 
two new localities and names In the neighbourhood of 
Arezzo they are known as baturlio della marina and in 
the country between Bologna and Modena as romba di 
Sauuolo Ihe multiplication of localities where these 
sounds arc famili ir and of locti names for them is thought 
by Prof Alippi to render a generic name desir ible and 
hi suggests brontid which has certainly the advantages of 
being dbs nptive and of implying no theory of origin (Bol 
Snc hirmol Ital x part iii ) 

Ihe relation between the variations in latitude at Fokio 
and the occurrence of earthquakes in Japan is the subject 
of a paper by Prof Omori in No 18 of the Pubheattons of 
the harthquakp Investigation Committee he finds that the | 
destructive caithouakes of the last eight years all occurred 
during peiiods of high or low value of the latitude and 
none at times when this was changing from one to the 
other This result s said to be in harmony with the results 
obtained by Prof Milne but we may point out that this 
IS not so what Prof Milne found was that the greatest 
frequency of w rid shaking earthquakes coineided with the 
most rapid var ation in the posilion of the pole while Prof 
Omori finds that thi destructive earthquakes of Jap in 
occurred a( t nies when the latitude was stitnnnrv or only 
changing very slowly What his investigation seems to 
show IS that any connection which there may be between 
the occurrence of really great earthquakes and changes in 
the position of the axis of revolution does not extend to 
local earthquakes 


UNIVERSITY AND EDUCATIONAL 
INTFLLIGLNCF 

In accordance with the will of the late Mr George 
Smith of St Louis the treasurer of Harvard University 
has received it is stated by Science a payment of 51 ^oot 
When this fan 1 reaches 90 ooof by accumulation three 
new dormitories are to be erected 
At the institute of archaeology of the University of 
Liverpool a course of lectures dealing with recent re¬ 
searches on the tmaent sites of Greece and with Uie 
historical geography of western Asia particularly Pales 
tine has b^n arranged and will be delivered on successive 
Wednesdays of this spring term The lecturers are Dr 
Caton and the Rev M Linton Smith 
iHB President of the Board of Education has appointed 
Mr T S Dymond of the Essex County lechnical Labor 
atones Chelmsford to an inspectorship under the Board 
and to act as special adviser in matters of rural educa 
tion of nature study in public elementary schools, of 
agncultural instruction in evening (including afternoon 
and Saturday) schools and of the advancement of various 
forms of tecl^ical education in rural distneta 
Thb Bucks Education Committee under the presidency 
of the chairman Lord Buckinghamshire, has decided that 
a communication should be issued to all school corre- 
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spondents in the county requesting the managers to 
consider the desirability of introducing the teaching of 
the subjects of hygiene and temperance into the schools 
under their char^ and referring to the support given 
to the movement by 15 000 members of the medical 
profession 

Anotrr twenty scholarships ranging in value from sol 
to 50! a year and exhibitions for men and women 
tenable at University College King s College and the 
Past London Pcchnical Collegi in the faculties of arts 
stience and engineering will be offered for competition 
on June ay and following days bull particulars and 
forms of applicstion may 1e obta nid on ippliration to 
the seiretary of the Inter Collegiate Scholarships Board 
King s College Strand W C 

Piia conference on school hygiene which will be held 
It the University of I nndon on February 7-10 will be 
opened with an address by Sir Arthur W Rucker F R S 
on The Coordination of the leaching of Ilygiene ’ 
The subjects of papers foi discussion include the follow 
ing — Physical and Mental Development during School 
I ife Miss A J Ccoper Physical Inspection Dr 
\ K Chalmers Building and Lquipment Sir Aston 
W bb R A Sanitary Inspection Dr J 1 J Sykes 

I raining of Tea hers Prof C S Sherrington FRS 
nd Framing of Scholars Prof Findlay 

lint /irttish Medical Journal announces flat the French 
I Congress of School Hygiene w II hold its second meeting 
III Pans this year at Wh tsuntide 1 he following is the 
programme of fiscussions (i) the tiedical inspection of 
I prmry schools (a) the education of fam lies in school 
I h}g ene (3) vacat ons end hoi days (4) tuberculosis ind 
teichers (4) the overloading of s hrrl courses and com 
petti na fer admission to large schools Profs Debove 
< rancher 1 andouzy an 1 Pin erd arc honorary presidents 
of the congress All communications should be addressed 
to Dr 1 Ch Roux 46 rue de Crenelle Pans 

I nr annual general meeting of the Association of 
Techn al Institut ons is u Ic, held t the Mimhevter 
School of Technology on January zy Ihe bisntss will 
include the address of Ihe president S r Ph lip M ignus 
o isideration of the council s report the elec tion of 
rdicers and the reading of papers The subjeats to be 
deilt with are — The Coordination of the Work of 
Evening Continuation Schools and Municipal Technical 
Institutions The Cooperation of Employers in the 
lechni al Tr lining ot their Apprentices and The 
R gistration of leachers in Fe hnical Inst tutions 

The annual general in et ng of the members of the 
Association of Directors and Secretaries for Education 
wes held in London on Jamiirv iq and 10 Mr E 
Will inson the chairman for the vi ar presided and in 
the course of his rem irks dealt with the new regulations 
fer secondary schools f the Board of Education Ihe 
following resolution w is adopted by the association 

lhat the policy at preseit pursued at Siuth Kensington 
with referenie to the ere li n financ ng and control of 
se ndary day scbcxils is rilculated to cast a heavy burden 
upon the ratepayers wh le at the same time depriving 
them of adequate control 

Mr a j Oimson deserbed lefon the Institut on of 
Mechanical Engineers on J inuai \ zo his impressions of 
sixtec.n engineering werkshops visited by him in America 
In the course of nis remarks he said that a feature of 
the engineering industry that impressed him was the 
close intercommunic atir n of technical institutes and manu 
facturing workshops of profess rs and manufacturers and 
the presence in minor positions of authority of young 
men who had passed through a complete course of 
technical instruction ’ In th s country tnanuf uturers as 
a rule have yet to learn the vilue of scientific investi 
gation and scientific education as factors of industrial 
progreta 

Sir Wiluam Wiiitb delivered an address at the Battersea 
Polytechnic on January ai on the systematic study of 
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engineering He expreeeed the opinion that in the teach 
ing of thoM who have to work during the day and 
have only the evening in whiih to etudy Great Bntam 
IS making progress In many departments of tethnical 
education there is still much to learn but in classes such 
as those in polytechnics England has led the way Ihe 
full value of such studies is often not attained said Sir 
William White because of the absenie of a scientific 
method of teaching Some teschers are uninformed them¬ 
selves and the consequenieb are serious to their students 
the want of a good Fnglish elementary education has 
been recognised but in second try education theic is much 
whiih still remains undone He advised every student of 
engineering to apply himself to the study of mathematics 
and appli(3 mechanics without which an engimcr must 
be It I disadvantage and have to work in the dirk 

RrisaFNCE was made last week (p six) ti the grant 
of 4ooi a yiar for the next five yesrs voted by the 
Drapers ( ompany for work in the dcpsitment of applied 
mathemat cs at University College I ondon ihe company 
has lor f, fiken an active part in the development of higher 
eduintion and the enlightened policy which has prompted 
It to m ike grants m aid of university work and scientific 
research in London will we trust he idopted by other 
city (omponies No belter testimony to the value of such 
grsnts could be obtained than 14 itforded by the memoirs 
whi h have been published 1 nt lining the results of work 
c irritd on in Prof Karl teirsons liboraUry (see for 
instance a note in Nart an cf Niven ber 3 1904 p 15) 

In acknowledgment < f the assistance given by the Drapers 
Company to work of this kind the lounctl of University 
College passed the following resolution at its last meet 
ing — lhat the council desire to convey to the Court 
of the Worshipful Company of Drapers their lest thanks 
for the vote of aoooi towards further assisting the 
statistical work and higher teaching of the department of 
applied mathematics at University College By Ihcir 
original grant of loool for this purpose the court has 
enabled the council to appoint an adequate steff and to 
purchase valuable apparitus for the work of the depart¬ 
ment By generously continuing their aid the court will 
enable the work thus begun to be placed upon a more 
permincnt fcoting and will prepare the way fer the 
establishment of a permanent statistical institute 
A RBiuRN showing the amount spent on technical 
education by local authorities in England and Wales— 
with the exception of four whuh have made no return— 
during the ye ir 1902-3 has been prepared by the Board 
of Fduciticn ind issued as a Blue book Ihe return 
shows that the total amount cf the residue receive I under 
the local laxation (Customs and Excise) Act by the 
counc ils < f counties and county boroughs in Fngland 
(excepimg the county of Monmouth) in 1902-3 wai 
879 405! of which 8^ 253! was appropriated to educa 
tiunil purposes and 39 i^sf to relief of rates the latter 
sum including 22 36^ devoted by the I ondon County 
(runiil to relief of rites Of the 49 county councils 45 
were applying the whole of the residue to technical educa¬ 
tion and 3 a part of it to the same purpose Of the 
councils of the 04 count) boroughs Oi wire devoting the 
whole and 3 1 part of the residue to technical education 
Further 4 county councils and the councils of 31 county 
boroughs loi boroughs and an urban districts in 
England were making grants out of the rates under the 
Terhnical Instruction Acts and 31 local auihoritifs were 
devoting funds to icchninl education out of the rate 
levied under the Public Libraries and Museums Acts 
Thirty three local authorities raised sums by loan on the 
security of the local rate under the Technical Instruction 
Acts The total amount expended on technical education 
durng the vear was i 149216! The total amount of the 
residue piicl to the 13 county councils and the councils 
f the 3 county boroughs in Wales and Monmouth was 
4a aoii Ihese local authorities devoted the whole of it 
to mtcmnodiate and technical education chiefly under the 
Welsh Intermediate Education Act 1889 The total 
amount expended on technical education in Wales and 
Mcniiouth under the Technical Instruction Acts during 
the veir was 42 781! 
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I SOCIETIES AND ACADEMIES 

Lokdon 

Oaologloal Society, January 4—Dr J E Man, 
F R S president, in the chatf —The marina beda in tbt 
Coal measures of North Staffonlshire J T tablia » 
with notes on their polisontolont by Dr Whcelton Hind. 
The stratigraphical position of the marine beds con be 
located with exactness <n sttu ibe bortxons can be 
utilised for the subdivision of the Coal-measures Ihe 
known horixons at which marine fossils have been obtained 
were enumerated and a map of the distribution of thss* 
beds was given Ihe Sp^well and Nettlebank bed 
appears to be the most important manno bed in the coal-' 
held A detailed table of the beds m North Staffordshire wa» 

S ven to show the exact position of the marme beds Dr 
ind in his notes on the paltcontology remarked that from 
the base of the Pendleside senes to the top of the Cool- 
measuixs there 14 an unbroken succession of beds—at one 
time marine at another estuarine without unconformity 
—^Tho geology of Cyprus C V ■llamy, with con¬ 
tributions by A J dukaa-Browma. The Kyrenia Moun¬ 
tains rise tu heights of more than 3000 feet They are 
composed of rocks tilted into a vertical position altered 
by compression and intrusion and are devoid of fossils 
1 hoy are referred by Prof Gaudry to the Cretaceous 
period and are compared by him with the hippurite 
limestones of Attica The Kythraean rocks (Upper Eocene) 
are based on breccias and conglomerates made up of 
fragments of the Irypanian Iimestonrs No fossils except 
a few small tests of Globigerina have been found in this 
series which consists entirely of volcanic debris The 
Idalian (Oligoccne) senes appears to rest eonformably on 
the last 1 he gypsum beds are largely developed m the 
south the white chalky marls ind limestones extend over 
nearly one half of the island and are always conspicuous 
from their intense whiteness Foraminifera are abundant 
and other fossils have been found which indicate that the- 
beds are mainly of Oligoccne age Igneous rocks are 
most conspicuous in the centre of the island They are 
intrusive into the formations already mentioned Ihe 
rocks include nugite syenite rhyolite Iipante olivine 
dolente basalt augite and several varieties of serpen 
tine Miocene rocks have tnly bcin recognised in the 
south east of the island The Pliocene strata lie in hon 
zontal or slightly inclined beds resting unconformably 
upon all older rocks The Pleistocene rocks sometimes 
attain a thickness of 50 feet I be cave earths have yielded 
Htp^potamus mmutus and hlephas Cypriotes to Miss 
D M Bate An account of the chief economic mineral 
products of the island is given Descriptions of some of 
the rocks a note on the Miocene rocks and a sketch of 
the physical history of the island are contributed by Mr 
Jukes Browne 

Mathematical Society, January 12—Prof A R Enrsylh 
president in the chair—Basic generalisations of well 
known analytic functions Rev F H daefcoon. Recent 
investigations have hd to generalised forms of the serial 
expressions of certain functions Fhe functional cbaractera- 
of the new senes the domains of convergence and the 
possibility of hnding linear differential equations satisfied 
by the gcneralisid functions are the matters that next 
claim attention The author explained the degree of 
success which ho had attained In these lines of investi 
gallon Current flow in rectangular conductors H 
Fletcher Moulton The paper deals with the resistance 
of a rectangular lamina between electrodes which occupy 
portions of opposite sides and the distribution of currents 
which flow in s conducting lamina bounded internally and 
externally by squares—On the kinematics and dynamics 
of a granular medium in normal piling J H dasma 
The paper u o upipd with problems suggested by Prof 
O Reynolds s Sub mechanics of the Universe ’ An 
attempt is made to examine the question of the permanence 
or non permanence of peculiarities of piling such os Prof 
Reynolds interpreted as matter electricity magnetism 4c 
The results go to show that such peculiarities would be 
transient and that a universe constructed os imegmed by 
Prof Reynolds would suffer instant dissolution, after which 
particles of matter charges of electricity 4c wouldl 
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npear fortultotuly at rare Interval^, and have no con 
tlbuoua existence either in time or space If the aether 
were a granular medium in normal pUing it would be 
■olotropic with eighteen elostle constants, and the velocity 
of propigatlon of waves of high frequency would be much 
greater than that of waves of low frequency Light 
transmitted from distant stars would consist largely of 
mirages and coloured spectra—On a class of expansions 
in oscillating functions Prof A C Dixon The paper 
deals with expansions of the kind discussed by I louville 
and Sturm in which arbitrary functions are expanded in 
series of special functions which satisfy differential equa 
tions of a certain type Ihese expansions are used fre 
quentiv in applications of mathematics to physics ihe 
object of the paper is to give a rigorous proof of the 
ptmibllity of such expansions in the case of functions 
which are analytic throughout the proposed range of 
validity of the expansions—Generational relations for the 
abstract group simply isomorphic with the gnup 
LI [s Dr W H Diiaa*y>-^n alternants and con 
tinuous groups Dr H F BAkar. The paper is occupied 
with the proof of that fundamental theorem of non com 
mutative algebra which is usually written in the form 
eteBmmeo where a and a are non-commutative quantities 
and c IS a series of alternants of a and a The proof is 
derived from a property of a matrix called the a matrix 
which involves the structure constants and one set of the 
canonical vanables of the parameter group This property 
IS established independently of the theory of continuous 
groups It IS proved further thst every alternant of 
k. matrices is an B matrix and thence is obtained a gencril 
expression for the equations of the first parxmeter group 
—A generalisation of the Legendre polynomial H 
tatamsin—Isogonal Imnsformation and thi duineter 
transformation 11 ' 


Royal Astronomical Society, lanaary 13 —Prof H 11 
lurner president in the chair—The eclipse of Agathoclea 
in the year —309 Prof Nwweombi Ihe author considered 
that this eclipse had been identified by Celoria with an eclipse 
said by Cleomedes to have been total in the Hellespont 
Assuming this to be the case it would be necessary to 
make a diminution of i* 5 in the secular acceleration — 
The longitude of the moon s perigee Mr Oowoll — 
Magnetic storms and associated sun spots Rev A I 
Oortlo. Discussing Mr Maunder s paper (read at the 
November 1904 meeting) 1 other Cortie considered it 
was still possible to consider <iun spot phenomena and 
magnetic storms as produced by some common cause and 
brought forward evidence from the Stonyhurst observations 
which he thought conflicted w th some of Mr Maunder s 
conclusions —A paper on the same subject Prof 
BehuatM* From Mr Maunder s statistics which Prof 
Schuster discussed it appeared that m some foim or other 
magnetic storms recur at intervals apparently identical 
with that of the revolution of sun spot zones The author 
was unable however to accept Mr Maunder s explan 
ation of the cause of the storms which he consider^ as 
of terrestrial origin the earth s diurnal rotation being 
the real source of the energy The energy thus drawn 
away from the earth would tend to diminish its velocity 
of rotation but in < million years this diminution would 
not amount to more than a second a year Without form 
ing a definite theory on the subject Prof Schuster 
suggested that there is some solar effect propagated in 
straight lines which may increase the electric conductivity 
of the earth s atmosphere and thus set a magnetic storm 
going without supplying its energy The author concluded 
that Mr Maunder had shown the urgent importance of 
further investigation but that the facts have become more 
difficult to understand and explain After a discussion 
followed by a reply from Mr Maunder the meeting 
adjourned, many other papers being token aa read 


Paus 

Academy of Sciences [xnuary 16 —M Troost in the 
ehair —On the generalisation of an elementary theorem 
of geometry II PpinearB. Ihe theorem that the sum 
of the angles of a plane tnongle Is equal to two right 
angles Is extended to the case of the tetrahedron —On 
some theorems relnting to algebraic surfaces of linear 
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connection greater than unity J mile Pleard.—On 
some physical constants of calcium and on calcium 
amalgam H Molaaiut and M OhstvstniM —On the 
$ methyl s-alkytcyclohexanones and the corresponding 
alcohols homologues of menthone and menthol A 
Hsrllwr. fi Methylcyclohezanone which can be prepared 
either by the decomposition of pulegone or from metacreaol 
by babatier and Senderens s method is treated with 
sodium amide and the alkyl iodide A mixture of various 
alky] derivatives is obtained which up to the jiresent has 
not been completely separated into its constituents —On 
a synthesis of menthone and menthol A HsUiar and C 
Msertina. Methykyclohexanone u treated successively 
with sodium amide and is jrupyl iodide the mass treated 
with water extracted with ether and the latter solution 
fractionated in a vacuum ihe physical properties of the 
menthone obtained as well as those of its oxime semi 
carbazone and other derivatives show that the synthetical 
IS identical with the natuial produit—Observations of the 
Borrelly comet (1904 e) made it the Observatory of Pans 
with the 30 s cm equatorial G Blgeunten —On irregular 
ilgebraic curfaces Federigo Knriquwa—On some points in 
the theory of numbers Ge irges Rdmeundoe —On equations 
of the parabolic type S Barsiatwln —On fluorescence 
L OsunlelMl The author has repeated some experiments 
of J Burke on fluorescence w tn some additional pre 
cautions His conclusion which is opposed to that of 
Burke is that the coellicient of absorption of uranium 
gliss for the radiations which it emits during fluorescence 
IS the same whether the fluorescence be excited or not — 
Some combinations of s imorium cl loride with ammonia 
C Matiatnon and R Trscnitox ban 'inum chloride 
forms eight different lompounds with gaseous ammonia 
Ihe range of temperatures between whiih each of these 
comjwunds can exist together with the heats if dissoci 
■jtioii were determinid —On a colloidal hydrate of iron 
ol tamed by electrod ilysis and on some of its projierties 
J Tribot and II Chrdtlan A solution of ferric hydrate 
in ferric chloride was placed m an ordinary Graham 
diatyser and the amount of chlorine remaining in the 
solution determined at different intervals of time in the 
first place on simple dialysis and afterwards when a 
current of 1 ampere was passed through the solution 
In the latter rase the ihlorine was more quickly and more 
completely removed the theory of the two cases is given 
in detail ind the theoretical and actual results compared 
—On an isomeride of tnchloracetone G Wmrrimr and 
E Proof Aluminium chloride is allowed to act upon 
nlcohol in carbon bisulphide solution and chloral is added 
A liquid product possessing the composition and molecular 
weight of tri hlor icetono is obtained Hie resctions how 
ever are quite different from this latter substance and 
CCI, 


the f Simula Ildl—v 


IS provisionally proposed —ihe migra 


cion of the ethylene linkage in unsaturated acyclic acids 
L b. Blaloo and A Luttringor The migration of the 
ethylene hnkige has leen studied in the lase of six 
alkylacrylic acids and normal a/3 hexenic and It appears 
to move into the longest chain giving cither an isomenc 
■jcid or a 7 lactone —Un the lombination of natural leucine 
with carbamic and M HugeuMnq and Albert Moral 
On a new method of synthes sing siturated ketones by 
the method of catalytic reduit on M Daraona It is 
shown that in applying the reaction of S-ibatier and 
Senderens the temperature it which tha reduced nickel 
IS reduced is of equal iinpcrtance with the tempera 
turo at which the redo tion is carried out If the nickel 
IS prepared at 245'’ C to 250° C and the reduction is 
earned out at lU ‘ G to 190^ C unsatur ited ketones can 
be readily leduccd to the cortesponding saturated com- 
jjounds without the formation of considerable amounts of 
secondary alcohols as by products I he reaction has been 
applied to mesityl oxide methylhexanone and methyl 
heptenonr —Observations on the Borrelly comet (1904 s) 
made at the Observatory of Bessn^on P Ohofartfqt.— 
Obsirvatlons of the Borrelly comet (i 19(4) made at the 
Observatory of Algiers with the 318 cm equatonal 
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MM INunlMUHl and Sy.—Orogenlc ilcetch of th« choi^ 
of the Atloe mountains to the north-west of Chott el 
Hodna M •avornliit—On the existence and the 

abnormal tectonii situation of the Eocene deposits in New 
Caledonia J Pwprsit and M Pirewtwt.—Geological 

observations collected by the Chan—Lake Chad expedi¬ 
tion H Oourtwt.—Contribution to the chemical study 
of the soil, water and mineral products of the region of 
Chan and of Lake Chad Alex Mdbert.—On the spring j 
at Hammam Moussa near lor Sinai K Peyrtau and 
N OeorglaUbe. Ihe witer from this spring approxi¬ 
mates to the water at Wiesbaden containing s^tum 
chloride and the sulphates of lime and magnesia It has 
a slightly at id reat tion —Man and the mammoth at the 
Quitirniry period in thr soil of the Rue de Rennes, south 
of Saint Germ iin des Prds M Osipitan. Excavations in 
this district have led to the discovery in the Quaternary 
strata of several roughly executed flint heads and a weU 
preMrved tooth of the mammoth It follows from this 
and previous disioveries that man the elephant and the 
rhinoceros lived in the Seine valley on tne actual spot 
where Paris now stands —Chlorophyll assimilation in the 
absence of oxygen Jean Priedel. It is shown that the 
presence of oxygen in the atmosphere surrounding the leaf 
IS not indispensable for the process of assimilation —A 
gum bearing Stereospermum in Madsgiscar Henri 
Jumelle Tne physiological effects of ovariotomv m the 
goat P OoMiiMi and A ■ ■bee Amongst the 
advantxges of this operation in the goat are the disappear¬ 
ance of the characteristic smell of the milk, an increased 
seiretion of the milk and prolongation of the lacteal 
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THE QUINTESSENCE OF HAjSCKELISMUS. 
The Wonders of Life. A Popular Study of Biological 
Philosophy. Supplementary volume to “ The Riddle 
of the Universe " By Ernst Haeckel. Translated 
by Joseph McCabe. Pp. xiv+soi. (London* 
Watte and Co., 1904.) Price fts net. 

HIS new book by the Indefatigable Haeckel i» 
supplementary to his “ Riddle of the Universe." 
That several hundr^ thousand copies of the “ Riddle ” 
were sold indicates the widespread interest taken in 
what the author calls “ the construction of a rational 
and solid philosophy of life,” or in what others would 
call an extremely biological way of looking at things 
But the “ Riddle " and its solutions raised storms of 
criticisms and evoked hundreds of reviews—both 
friendly and hostile—besides many large pamphlets 
and even a few bunks, not to speak of more than five 
thousand letters. 'i'o these collectively, friends and 
foes alike, Haeckel now replies in this " biological 
sketch-book," written uninterruptedly m the course of 
four months when he was completing his seventieth 
year in a vacation at K.ipalIo, n tiny cotisMown of the 
Italian Riviera. He had leisure there to think over 
all (he views on organic life which he h,id formed in 
the course of a many-sided experience of life and learn¬ 
ing since the beginning of his ac.tdemic studies (1852) 
and his teaching at Jena (i86i). The constant sight 
of the blue Mediterranean, the animal inhabitants of 
which he knows so well, his solitary walks in the wild 
gorges of (lie Ligurian .Apennines, and the moving 
spectacle of the " forest-crowned mountain altars," in¬ 
spired him w'ith " a feeling of the unity of living 
nature —a feeling that only too easily fades away in 
the study of det.nil in the laboratori ” He hopes that 
his readers may be moved by his book “ to penetrate 
deeper and deeper into the glorious work of Nature, 
and to reach the insight of our greatest German 
natural philosopher, Goethe. 

" What greater thing in life <,in man achieve 
Than that God-Nature be revealed 10 him? " 

The work is described as " a popular study of 
biological philosophy it is divided into four sections 
—methodological, morphological, physiological, and 
genealogical, whith deal respectively with the know¬ 
ledge of life, the nature of life, the functions of life, 
and the history of life. It raises no end of perplexing 
problems—life and death, nutrition and reproduction, 
heredity and variation, sensation 'and intelligence, 
morality and religion. It discusses protoplasm and 
the cell, spontaneous generation and evolution in 
general, the " pro-morphology ” of organisms and the 
intricate architecture of the brain, the recapitulation 
of phytogeny in ontogeny, the inherjtancc of acquired 
characters, the evolution of sensatioh, sesthesis, intelli¬ 
gence, and morality. In short, it comprises practically 
everything, including miracles, the Aligious thoughts 
of Mr. Romanes, the univptfity curriculum, the in¬ 
crease of pauperism, the iqtrot^iction of Spartan 
eUmination-methods, the ^(j^tles’ GrCed, thg immacu- 
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late conception, immortality, and a belief in a personal 
God. A book w ith so large a purview is bound to be 
sketchy—and the author calls it " a biological sketch¬ 
book but sketchiness in dealing with subjects so 
momentous is apt to be unsatisfactory, and, while 
Haeckel continually and quite fairly refers to what 
he has said elsewhere in his large family of books, the 
discriminating reader may justly complain that he 
has often to deal rather with an assertion of convic¬ 
tions than with u ren-oned argument What carries 
one on from page to page w the feeling that we have to 
listen to a vetcrun w ho is telling us frankly and fear¬ 
lessly what he believes to be true in regard to the order 
of nature and our place in it 

From one point of view Haeckel’s discussion of the 
“ Wonders of Life " is .m apology for “ Monism " or 
" Hytoroism." In studies of “ unequal value and in¬ 
complete workmanship," ns the illustrious author con¬ 
fesses, an attempt is made to show how we may attain 
to the conception of one great harmoniously working 
universe —“ whether jou lall this N.iture or Cosmos, 
World or God " without utilising any knowledge 
which is not of empirical origin and a posteriori. We 
must not allow metaphysical fictions to intrude on our 
philosi^hy- still less into our science; we may work 
with the "law of substance," but there is to be no 
hocus-pocusing with transcendental formula!,' science 
IS sufficient unto hei self, and is justified of her children; 
criticism of her jiostulatis and categories is a waste 
of time when there is so much to do; psychology is 
“u branch of phjsiology,” and it is unprofitable to 
think about thinking; a " theoiy of knowledge" is 
a luxury for the leisured. Everything seems to be¬ 
come plain sailing if we embark on (he cruft 
“ Hyloroism,” but we require faith to help us across 
the gangway. 

From another point of view Haeckel’s book nuiy be 
taken as an exjiression of the outlook on man and 
n.4ture which m.iy be reached bj a conscientious pur¬ 
suit of the scientific method. Tliose who remain 
agnostic or positivist in regard to i ither monism or 
dualism in any of Iheii foims will be interested in 
hearing once more of the order, unity and pro- 
grcxsiveness of nature’s t.iitics, and in considering 
the practical proposals whiih .1 thorough-going 
Darwinian has to offer m reg.ird to incapables and 
incurables, paupc'risin and crime. We cannot do more 
th.in remark that these piopusuls preach elimination 
rather than eugenics; thev arc more akin to surgery 
than to preventive medicine. Much of the hook is, 
naturally enough, an eiho of previous works—the 
" Monera," the “ (,.istrd?a Theory," the “Natural 
History of Creation,” the “ Evolution of Man," and, 
what has alwajs .ippeaied to us the author’s magnum 
opus, the " Gencrclle Morphologie’’ (i8(>6); but all 
has been modernised and orientated afresh to illustratu 
what Haeckel was so much impressed with at Kapalto, 
the unity of living nature .Vii interesting illustration 
of the author’s artistic enthusiasm and indifference to 
ixipularity will be found in the pages on pro- 
morphology, wherein he discusses the architectural 
symmetries of organisms, as he did forty years ago. 
The rentrostigmntlc, centrnxonial, and ccntroplane 
P 
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type* of architecture have lome perwmal fasdnadon 
for us, but they must bo caviare to the general 
To illustrate more concretely the general tenor of 
the " Wonders of Life,” we may refer, for a moment, 
to the first two chapters, on truth and on life. In 
the chapter on truth we are Introduced to the 
” phrofuma," the organ of knowledge, a definite and 
limited part of the cerebral cortex, consisting of 
association-centres, the innumerable cells of which are 
the elementary organs of the cognitive process, the 
possibility of knowledge depending on their normal 
physical texture and chemicai composition. Horn this 
august possibility depends on the organisation of the 
“ phronetal cells ” remains entirely obscure, and no 
amount of ” bluffing ” will lessen this obscurity. As 
to life in general, its phenomena are determined by 
the physicochemical organisation of the living matter; 
metabdism has its analogue in inorganic catalysis; 
reproduction is analogoua to the ” elective multipli- 
ention ” of crystals; and sensation is a general form 
of the energy of substance, not specifically different in 
sensitive organisms and irritable inorganic objects 
(such as dynamite). It is unfortunate, however, for 
this view of things that we cannot at present interpret 
even the simplest vital phenomenon in terms of physical 
and chemical formulae. But we must remember that 
while ” there is no such thing as an immatenal soul,” 
a " soul ” in the atom ” must necessarily be assumed 
to explain the simplest physical and chemical pro¬ 
cesses.” It seems to us six of one and half a doren 
of the other whether wo recognise the soul at the top 
or at the bottom. In Aristotelian language, there is 
nothing in the end which was not also in the 
beginning; in plain English, we put into the beginning 
what we know to be in the end. In fact, when we 
pass from the descriptive, formulative, interpretative 
task of science to philosophical explanation—whether 
monistic or dualistic—we kmd our intellectual dice. 
The only alternative is positivism, which is not 
amusing, and refuses to play. Haeckel’s monism, we 
are bound to confess, appears to us to be dualism in 
disguise. He predicates for his ” substance ”—which 
is from everlasting to everlasting—a trinity of funda¬ 
mental attributes, matter, energy, and sensation. 

It is one of Haeckel’s pastimes to coin new words, 
and now and again he has hit on a term which has 
been really useful, and has come to stay. In his 
“ Wonders ” his verbose inventiveness is still manifest. 
For the sciences which deal with inanimate nature a 
term is needed, and we are invited to choose between 
abiology, anorganology, abiotik, and anorgik, each 
of which seems worse than its neighbour. *' Erg- 
ology ” we might digest, but when it comes to 
perilogy, metasitism, trt^ihonomy, tocogony, gonima- 
tology, plasnxxfthtiam, and metaplasmosisms, the 
suggestion of an emetic is so obvious that we cannot 
swallow them. 

We wish to make a remark in regard to the trans¬ 
lation. Haeckel’s preface is dated June 17, 1904, and 
this means that the translation has been accomplished 
with quite remarkable rapidity. It is on the whole 
clear and vigorous, but it betrays inexpertness. Thus 
we would point out the undesirability of calling 
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Acaqthocefdiala ‘*lirii-wonns,” or Cifyip^ **-*^?^ 
ing-crabs” or “crawling crabs," or ArUm ^ 
a>innion garden snaU,” or Holothurtan* , 
gherkins,” and fire could add to this list condderal^y. 
There seems something wrong, too, In caiBng repro¬ 
duction " transgressive growth," and we woodei; what 
' “ wonder-snails ” can be, or “ the actinia among th* 
tunicate*.” In regard to the articulation of the lower 
jaw in mammals, we learn that “ this joint is temporal 
and so distinguished from the square joint of other 
vertebrates. ” “ Square ” is a quaint way of referring 
to the quadrate bond The translator ha* not the 
vaguest idea what he is translating. Defective proof- 
re.'iding introduces us to a number of strangers, such 
as an early microscopist “ Crew ” in England and a 
prominent modern biologist who is always referred to 
as “ Dc Bries.” We are interested also in a renowned 
physiologist called Felix Bernard, and in what Wilhelm 
Preyer did “ for the plant.” Such is fame! Beside 
these, misprints like Cecidomyca, Ichtyosauri, and 
diatomes arc trivial. It is a very unusual proceeding 
to print every technical name of class, genus, or species 
in italics without capitals. 

In conclusion, while we entirely disagree with 
Haeckel’s treatment of philosophy, and believe that 
he has not justly realised what its office is, while we 
also disagree with some of Haeckel’j^^ience, e.g. 
the transmission of acquired characters, we desire to 
point out that this book expresses the sincere con¬ 
victions of a veteran who has done much for biology, 
and that its aim is to help towards including “ all the 
exuberant phenomena of organic life in one general 
scheme, and explaining all the wonders of life from 
the monistic point of view, as forms of one great 
harmoniously working universe—where you call this 
Nature or Cosmos, World or God.” A* Browning 
said, our reach should exceed our grasp, “ else what’s 
Heaven for? ” 


A USEFUL BOOK FOR FRUIT GROWERS. 
The Culture of Fruit Trees in Pots. By Josh Brace. 

Pp. x+iio (London: John Murray, 1904.) 

Price 5*. net. 

T is nearly half a century since the late Thomas 
Rivers built glass structures for the protection of 
his fruit trees in pots. He was led to do this because in 
several successive seasons the hardy fruit crops were 
almost destroyed by severe frosts, which occurr^ when 
the trees were in flower—a very critical stage in the 
growth of the trees. Mr. Rivers was convinced that 
in order to be certain of obtaining crops of first-rate 
fruit of peaches, nectarines, apricots, plums, cherries, 
and even apples and pears, it was necessary to have 
large glass structures to protect the tree* at that 
period. These early houses were not provided wiffi 
means of heating th^ artificially, because it was then 
thought that the extra expense this would have en¬ 
tailed was unnecessary; but subsequent e^ieiience 
proved that a flow and return hot water pipe in each 
house not only provided additional security against 
frost, but the slight heat thus obtainable, if employed 
in bad weather while the tree* are in flower, has a 
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jK6bd effedr upon the pollen, and dierefbre astlaU in 
Mcuring the fertlllaation of ^e flowen. 

Since that time the pot fruit treea cultivated in the 
Sawbrid^eworth nurt^ea of Messrs. T. Rivers end 
Son have provided a unique object lesson to British 
fruit grawers, and the system has been imitated in 
father commercial establishments and in many private 
gardens, a notable instance being the gardens belong¬ 
ing to Mr. Leopold de Rothschild at Gunnersbury 
House, Abton, where excellent results are obtained 
notwithstanding the fact that the gardens are m 
London. The author of the book under review has 
been charged with the care of the orchard houses at 
Sawbridgeworth for more than twenty years, and the 
details of cultivation he explains are those which 
have been practised with such conspicuous success in 
that establishment. It may be admitted that the 
orchard house is more necessary in the colder districts 
of midland and northern counties than m the south, 
but even in the south the season of ripe fruits can be 
prolonged by orchard house culture, and more perfectly 
developed apples and pears obtained for particular 
purposes. Who that has seen the exquisite specimens 
exhibited at the autumn fruit shows has not wished 
to cultivate fruits of similar excellence? It is the 
mission of Mr. Brace’s book to assist the reader to 
accomplish this purpose 

In the first chapter the author has described very 
minutely the construction of the best typo of houses, 
and the importance of commencing with suitable 
structures is so great that we are not disposed to com¬ 
plain that the subject occupies one-fifth of the 
book, as well as several diagrams. From every point 
of view bouses with span-shaped roofs are best, and if 
Mr. Brace’s instructions are studied, the cultivator, by 
moving his trees out of doors at suitable periods, will 
be able to make the most of the space afforded in the 
houses. 

In chapter ii., in which the furnishing of the houses 
with trees is considered, the best methods of arranging 
them are described, so that as many trees may be 
grown as possible, and yet none be obscured by the 
others. If only one house is built, and this is of an 
appreciable si/e, it should be divided into sections, 
because peaches and nectarines can be treated more 
successfully when grouped by themselves, as the trees 
need to be syringed daily until the fruits begin to ripen, 
which would not be possible if cherries or plums, 
which ripen much earlier in the season, were associated 
with them in the same division. 

Chapter iii. must be read very carefully, and should 
bo frequently referred to by the inexperienced culti¬ 
vator. It contains details of cultivation, explains the 
best forms of training for the different kinds of trees, 
the process of potting, methods of forcing, pruning, 
summer pinching, value of surface dressings to the 
roots, cost of trees, &c. In the cultivation of fruit 
trees in pots, whether half standards, or bush trees of 
peaches, nectarines, and plums, or pyramids of apples 
and pears, the work of pruning and pinching is of 
the greatest importance, and if it be done unskilfully 
not only will the trees be unshapely and the fruit spurs 
become longer than is desirable, but tha trees will fail 
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to contain sufficient fruitful wood to produce satis¬ 
factory crops. 

The best varieties of the different kinds of fruits 
for pot culture are described in chapters iv. and vii., 
and in chapter v. the subject of insect pests is dealt 
with, and the measures to adopt against these and the 
peach mildew are explained. Chapter vi. consists of 
a brief calendar of operations in the unheated orchard 
house for each month of the year, which is sufficient 
to remind the practitioner of the correct time to carry 
out the operations which are more fully described in 
the previous pages. 

In addition to other illustrations, the work is adorned 
with full-page plates representing pot fruit trees in 
bearing, being reproductions from photographs 
obtain^ in Messrs. Rivers’ nursery. These are re¬ 
produced in the very best manner, and the printing 
throughout the book is clear, and the type large and 
distinct. 

The book has little claim from a literary point of 
view, but the author h.is described in plain words a 
system of cultivating fruit trees in pots which, if faith¬ 
fully followed, will be attended with absolute success. 

R. H. P. 


A TRAVELLER'S COMPANION. 
Stanford's Geological Allas of Great Britain (based 
on Reynolds's Geological Atlas). By Horace B. 
Woodward, F.R.S , F.G.S. Pp. x-(-i4o; with 34 
coloured maps and 16 plates of fossils. (Ixnidon * 
E. Stanford, 1904.) Price 12s 6 d. net. 

HIS work is a re-written and revised edition of 
the well known atlas, which was long a familiar 
object to the students of shop-windows near Temple 
Bar, associated as it was with geological diagrams 
of a highly venerable aspect. It was always attractive 
by Its very neatness and compactness, and has gained 
further in these respects under Mr. Stanford’s care. 
The maps are printed in colours, and the concluding 
plates of fossils, reproducing for the most part Mr. 
I.owry’s refined workmanship, are almost as delicate 
as the engraved originals, which w'ere published in 
itl53. These plates, by the by, are not now arranged 
so consecutively as could be desired. Mr. H. B. 
Woodward has brought the text up to a modern stand¬ 
point, and we note references to the Pendleside series, 
to the Mesozoic rocks in a volcanic vent in Arran, and 
to the occurrence of Pliocene mammalian remains in 
a fissure in Derbyshire—all matters of very recent 
history. The Upper Greensand and Gault are de¬ 
scribed and mapped together as Sclbornian, a com¬ 
bination of great stratigraphical convenience, however 
much it departs from the petrological and gcognostic 
mapping of early days. Here we see at once how the 
philosophic view of "organised fossils,’’ introduced 
by William Smith, has made two types of geological 
maps necessary, one for the students of the earth’s 
history, and one for the engineers, landowners, smd 
agriculturists, to whom Smith made his first appeal. 
Luckily, in our British Isles, our “ drift ’’ maps, on 
a reasonable scale, go far to satisfy both requirements. 
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Mr. Woodward’s descriptions b( the various counties 
contain rather too much matter that could be discovered 
from the maps themselves. Though dealing with 
a land of most fascinating variety, they do not always 
rise to the demands made by the salient scenic 
features Yet these are the features that strike the 
common traveller, to whom this work must always 
be a boon. From his point of view we have rend 
the account of Gloucestershire a second time, and, 
of course, discover nothing to add, while we are 
grateful for a good deal of graphic description, tersely 
worded. The matter probably only needs a new 
arrangement, so that the reader who descends In 
imagination or in memory from the steep side of the 
Forest of Dean, and wonders at the great scarp of the 
Cotteswolds, facing him ten miles off across the 
Severn, is not dragged aside to learn that Coal- 
measures were discovered in the Severn Tunnel, and 
the irritating fact that “ sulphate of strontium is 
worked at Wickwar in the Keuper Marl.” The 
traveller wants to move forward; the o|>en landscape 
lies before him; when he has gained his first broad 
physiographic view, he will condescend to seanh for 
fossils, and to rejoice in geodes of celcstine. 

The exceptional knowledge of the country possessed 
by the author is apparent in all these careful pages. 
He has added, moreover, exceedingly practical de¬ 
scriptions of the geology that is to be learned along 
the main lines of British railways. His views on the 
nomendiUurc of fossils are known from his published 
writings; but, while most of us are sadly inconsistent, 
he yields perhaps too little to the purists. If Mr. 
Woodisnrd goes so far as Doryderma and Coelo 
nautilus, whore none will blame him, why does he 
retain Ammonites and Goniatites as unrestricted 
generic names? Why Echinotorys scutatus, which 
seems to surpass the historical acuteness of Mr. C. D. 
Sherborn (see " Index to Zones of the White Chalk,” 
Proc. (icoi. Association, Juno, 1904), and, side by side 
with it, (ialentes albogalerus ■> We doubt also 
Frotocardium for Protocardia; but those matters are 
outside the main intention of the atlas. As a com¬ 
panion in Great Britain, this handy book is to be re¬ 
commended to every traveller. The complete revision 
of the Scotch map, which is now so admirable, despite 
its comparatively small scale, makes us hope that 
Ireland, as a country of ccjual interest and variety, may 
bo included in the next edition. G A. J C. 


THE TEACHING OF SCIENCE. 

The Preparation of the Child for Science. By M. E. 
Booloi Pp. 157. (Oxford: Clarendon Press, 1904.) 
Price as. 6d. 

Special Method at Elementary Science for the Common 
School By Charles A. McMurry, Ph.D. Pp. lx+ 
»75' (New York; The Macmillan Company, 1904.) 
Price 3s. 6d. net. 

A GREAT change in the character of the books 
coneerned with the teaching of science has taken 
place dut4ng the last twenty years Or so. A quarter 
of a century ago the claims of science to a place in the 
sch(x>l curriculum were being advocated vigorously, 
NO, 1840, VOL. 71] 


and men of acience hod still to convince reigning school¬ 
masters that no education was ctHnplete which ignored 
the growth of natural knowledge and failed to re¬ 
cognise that an acquaintance with the phenomena of 
nature is necessary to intelligent living. Speaking 
broadly, it may be said that most classicists even 
admit now that there are faculties of the human mind 
which are best developed by practice in observation 
and experiment One consequence of the success 
which has followed the persistent efforts of Huxley 
and his followers— to secure in the school an adequate 
recognition of the educative power of science—has been 
that modern books on science teaching are concerned 
almost entirely with inquiries into the best methods 
of instructing young people, by means of practical 
exercises, how to observe accurately and to reason 
intelligently. 

Mrs. Boole deals with the earliest education of the 
child, and gives a great deal of attention to the years 
which precede school life. Her book may be warmly 
recommended to parents anxious to adopt sane methods 
of educating their children and to teachers responsible 
for the training of the lowest classes of schools. Mrs. 
Boole rightly insists that the development in the child 
of the right attitude towards knowledge is of more 
importance during early years than the actual teach¬ 
ing. We agree with her, too, that “ the best science 
teacher is usually a thorough-going enthusiast in the 
science itself, who in the intervals of regular teach¬ 
ing, gets his pupils to assist him in his own investi¬ 
gations or pursuits.” But, unfortunately, the teach¬ 
ing profession is at present hardly attractive enough 
to secure the services of a sufficient number of 
ordinarily well educated men, and we shall have to 
wail a long time before we can expect to find many 
men of science engaged upon original research also 
teaching science to children in schools. Mrs. Boole’s 
little bwk deserves to be rend widely 

Like many other American educationists, Dr. 
McMurry attempts to do loo much for the teacher. 
The larger part of his book is devoted to “ illustrative 
lessons ” and " the course of study,” minute instruc¬ 
tions being given as to what science subjects should 
be taught in each of the terms of each of the years 
spent by children in the elementary school. The 
teacher w ill deal most satisfactorily with those subjects 
of science he knows best, and in which he is most 
interested. From the point of view of the British 
teacher at least, it is inadvisable to attempt to impose 
a detailed scheme of work drawn up by somebody in 
another district and unfamiliar with the precise con¬ 
ditions and environment of the school in which the 
science teaching is to be done. Even if this were not 
the case, Dr. McMurry’s scheme of work expects the 
class to accomplish far more in a term than can be 
studied satisfactorily in that period. Moreover, sub- 
jecN too diverse, and hardly at all related one to the 
other, are prescribed for a single term. But Dr. 
McMurry’s ideal is better than his practice; he says:— 
“ it is easy for us to expect too much from formal 
method. TTie atmosphere which the teacher diffuses 
about him by his own interest and abioirplion in nature 
studies is more potent than any of the devices of 
method.” A. T. S. 
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OVR BOOK SHELF. 

The Basic Law of Vocal Utterance. By Emil Sutro. 
Pp. 134. (London; Kegan Paul and Co., Ltd, 
n.d.) 

Duality of Votce and Speech. An Outline of Origtnai 
Research. Pp. vi + 334. (London : Kegan Paul and 
Co., Ltd., n.d.) 

Duality of Thought and Language. An Outline of 
Ort^nal Research. Pp. viLl +377. (London: 
Kegan Paul and Co., Ltd., n.d.) 

The first of these volumes, which was originally 
published in America in 1894, contains the starting 
point and main beliefs of the author; the second and 
third volumes form the amplification and illustration 
Beginning with the practical problem of finding how 
a foreigner, e.specinlly a German, ean learn to speak 
English correctly, Mr:. Sutro has gone on until he h.is 
become convinc^ that he has discovered several most 
important scientific truths, and that he has ,i gre.il 
mission to carry out In proclaiming them. 

Among the discoveries stated in these volumes the 
following may be mentioned. There arc two streams 
in the air which is breathed, whiih keep separate, one 
being for respiration, the other for sound. A person 
who breathed correctly might use the air supplied by 
the sound current in such a way as to speak for ever 
without taking breath, were it not for fatigue. For 
English speech we inspire through trachea and expire 
through oesophagus; for German the direction is 
reversM. 'ITie author has discovered a new vocal cord 
in the lower jaw. Air passages arc diffused through 
the body; it is through these that the emotional 
nature of sound is produced. The original source of 
tone pinduction has its location in the lungs, the 
kidneys, and the bladder for the most part. For the 
utterance of a word representing a flower there is an 
impression made on the right side of the thigh, while 
the expression is on the left side just opposite, the 
order being reversed for the corresponding German 
word. Just how we breathe into and out of the pelvis 
the author expects to explain satisfactorily in a future 
volume. Statements such as these, together with 
philosophical reflections and practical discussions as to 
the way in which the production of different sounds 
should be managed, fill the three volumes. 

'ITie volumes are not without a ccrUin kind of 
interest fh.it of observing the proiess by whuh 
a man. who is evidently in e.irncst, comes to 
elaborate and believe such nonsense It is at the same 
time possible that there may be in the remarks regard¬ 
ing the way in which sounds should be produced some¬ 
thing which would bo suggestive to one engaged in 
the practical w ork of teaching in this subject Accord¬ 
ing to Mr. Sutro, America has left his works almost 
unnoticed, while Germany has given a more favour¬ 
able reception to them It appears that an Inter¬ 
national Physici-Psychic Society has been founded for 
the propagation of the views put forward in these 
volumes. 

A Select Bibliography of Chemi<‘lry, 1493-1903. By 
H C. Bolton Second supplement. Pp 462 
(Washington . Smithsonian Institution, 1904.) 

The present volume of the " Select Bibliospophy ” is 
the second supplement which has been pubUshed since 
the first issue in 1893, and carries the work down to 
1903. 

One can only admire the patient labour of the 
author, now unfortunately removed by death, who has 

K d in the hands of chemists nil over the world a 
of reference of such permanent value. 

The supplement contains the titles of books pub¬ 
lished between 1898 and 1903 inclusive, in<«yhich the 
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same subdivisions arc preset ved as in the first volume. 
It is just a question whether the last subdivision— 
iicademic dissertations--which fills netirly half the 
book, is worth the trouble it has entailed It consists 
almost entirely of the titles of dissertations lor the 
German doctorate, which in Gcrm.iny often find their 
w.ay into booksellers’ hands, but are mtrely reprints 
of memoirs that have appeared in the scientific 
journals. The list is necessarily incomplcU', and the 
trouble of indexing it must have been enormous. 
Ihe proof-reading, as well as the preparation of the 
index, have been done bv Mr. Axel Moth, of the New 
Yoik Public Library J. B. C. 

Hints on CoUeiliiig and Preserving Plants By 
S Guiton Pp ii + 5S (I^ndon • West, Newman 
and Co , 1905 ) Prue is. 

Tiif collector of plants, whether he is merely pur¬ 
suing n hobby or whether his object is to acquire 
specimens for rcfcrenie which will enable him to 
get a better knowledge of systematic botany, ought 
to be acquainted with the best methods of preparing 
.ind arranging a herbariutn For information he 
will find this small book useful. Some of the 
‘■ofr>r‘?'‘t‘’d details are not absolutely neiessary, but a 
little cxpenencc will siKin show which .are essential. 
In some resjiects Mr. Guiton tends to what one may 
i.nll the collector’s views, as, for instance, when he 
ntximmends gumming the specimens on cardboard, 
the more usual practue of fixing tlwm by means ot 
gummed slips on dtawmg paper is cheaper, and 
.illows the sjjccimens 10 be taken off for examination 
Ihe preference of iron grids in place of wooden 
ventilators, the advantages of cotton mattresses, and 
other such details which might be suggested are 
r,ither matters of individual taste; so king as a 
lollector takes ,is niiuh care us Mr. Guiton, his 
herbarium will be .1 i)le.isure, not only to himself, 
but also to kindred botanists. 

Practual Retouching By Drinkwater Butt Pp 
\v+78. (London • lliffe and Sons, Ltd , 1904) 
Price li net 

This book forms No. 10 of the Photography Bookshelf 
Senes, and will be found a useful addition. Ihe 
matter contained in it origin.illy appeared in the pages 
of Photography in ii)Oi, but the autlior has brought 
the information up to date and presented it in the 
jiicsent form, whiih will be found convenient for 
beginners. The chapters .ire eight in all, and after 
the prelimin.iry ones de.iling with things to be done 
.ind to be avoided, and the apparatus and material 
required for the woik, we h.nvc those on general 
in.inipulations, manipulations in detail of portrait 
work and inanimate objeits, cuniluding with the use 
of the back of the mg.ilive for further hand-work. 

\torie\ from Natural History, by Richard Wagner. 
Translated from the lierriun by G S Pp viin- 
177. (I,<indon • M.umillan and ('o.. Ltd, 1904.) 
Price IS. bd. 

These interesting siorits dealing with sutnect!) of 
natural history are prisented in excellent English. 
The translator’s stjle is grateful, and the language 
chosen is of a kind whith will appeal to children; 
while the scientific information is sound as w'cll as 
instructive .\ young reader should le.im incidentally 
a great de.il about .1n11n.1l life, and at the same time 
be given sympathetic inti rest in it. The little volume 
is suitable for n rending hook in the higher standards 
of the elenientari schtKil and for Ihe lowest forms 
of a secondary school 
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LETTERS TO THE EDITOR 

[Th* Sdtior dou not hold htmttlf rtsponoibU for optntont 
txprotud by hu torrospondentt Sttthor eon ho undortako 
to Totum, or to correopond with tho wrttors of, rojoeUd 
tnanuocrtpu inUndod for thu or any othor part of Natukr 
No notieo to takon of anonymouo eommnmcationt ] 

Compulaory Greek at Cambridge 
Mr own rxperieacee ire somewhat different from thoee 
of your correspondents but the result is the same I 
commenced Greek when about thirteen 1 passed the 
London matriculation the entrance examination at Trinity 
and the I ittle go without any difficulty and I have read 
the three synoptic gospels in the original severil Greek 
plays and a certain amount of Homer Xenophon and 
Ihucydidts Now if all the knowledge I thus acquired 
had been of any practical value to me in after life I 
should as a matter of ordinary common sense and worldly 
wisdom b ive kept it up but finding Greek absolutely 
useless my acquaintance with the language has so com 
pletely faded away that 1 can scarcely make out tho sente of 
a Greek quotation in a historical or theological work 
It hot often been a matter of profound regret to me that 
the time spent on Greek wis not devoted to German for 
if It had I should have been able to speak the language 
aunuimlty well to enjoy during my whole life German j 
socictv German literature and German places of amuse 
ment 

I have never been able to discover anv educational value 
in a training which condemns boys to grind up pages of 
Greek declensions and irregular verbs In my experiente 
of lift a youth who after acquiring some knivvlcdge of 
the grammar of a modern language is made to read 
easv books on the manners customs and history of the 
country where the language is spoken (md nothing is 
better than a well wntten novel) is far belter equipped for 
the battle of life and is a far more agreeable companion 
both mtdlectually and socially than a man whose boyhood 
h IS been spent in studying musty old mythologies which 
nobody troubles about nowadays except the select few who 
have made such subjects the hobby of their lives 
By ill means let the bishops continue to require a know 
ledge of Greek fand also of Hebrew) on the part of 
candidates for oroers on the ground that these subjects 
ought to be considered part of the professional stock in 
trade of a clergyman but special studies of this kind like 
law in the case of barristers and solicitors need not be 
mmmenred until a youth has deaded upon the profession 
he intends to follow A B Bassbt 

January 37 


Can Birds Smell* 

h XAMINATION of the Bird s brain shows that the sense of 
smell can be but little developed The olfactory bulbs are 
small No medullated nerve fibres unite them with the rest 
of the brain Yet in no birds are the bulbs entirely absent 
so far as I am aware The olfactory membrane of birds 
presents certain structural peculiarities which are difficult 
to interpret The nasal chambers which it lines are not 
large in any bird but in some they are sufficiently exten 
sive to suggest that olfaction is not completely tn obey 
ance The fact that they are better developed in birds 
which seek their food in the sea (petrels the tropic bird 
Ac) in whii h pursuit smell ran one would suppose be 
of little service than they are in most other birds 
seems to indicate that they have some function other 
than olfaction Perhaps they serve to warm the inspired 
air although here again we are confronted with the 
difficulty tMt in the frigate bird (bregaU) m which 
the nasal ehambers are relatively large the nostrils are 
obliterated Air may of course enter the nasal chambers 
through the cleft palate but such a mechanism cannot 
provide for t|m warming of the air on its passige to the 
lungs The teachings of anatomy being so obmre it 
seemed to me desirable that direct observations should be 
made 


A study of the habits of fleah-eatug birds shows that If 
they possess the sense of smell at all, it is not sufBdeiitb 
acute to enable them to use it in finding food, AB 
observers are agreed that when a carcase is hidden, by 
never so slight a screen, it is safe from the attacks M 
vultures and other carrion seekers but the most remgric- 
able proof of the ineffectiveness of the sense Gf it exist 
at alt) IS afforded by experiences which Dr GulUanord 
was good enough to relate to me Many tunes it has 
happened he tells me that having shot a wildebeest or 
other game which was too heavy to carry home he has dis¬ 
embowelled It md has hidden the carcase in the hole of an 
ant bear On returning with natives to carry it to 
camp he has found a circle of vultures standing round the 
spot where the offal had been thrown completely unaware 
of the caixasc within a few yards of their beaks Of ob- 
bcrs itions pr iing the possession of the sense 1 know none 
unless we are willing to accept as evidence the belief, 
whith IS very {,encral among fanciers thnt birds arc 
ittached to the smell of nnise artd the similar belief of 
gamekeepers in some parts of the country that they ore 
attracted by viler tn It is said that pigeons may be 
prevented from deserting the dove cote by smearing their 
boxes with oil of inise Poichers are supposed to lure 
hen pheasants from a wood by anointing ^te posts with 
tincture of valerian 

With the view of testing the s nelling powers of gramini¬ 
vorous birds I plated a ptir of turkeys in a pen whuh 
immunicatrd with a laige wired in run The pen was ilosed 
by means of a trap door In the run I placed each day 
two heaps of grain right and left of the trap-door but so 
fir in front of it that they made with it an angle of about 
50° Vanous substances which givo out a powerful odour 
were placed under one of the heaps alternately the right 
and the left The birds were Iigntly fed in the morning 
in their pen At two o clock tho trap door was raised and 
they were admitted to the enclosure It was curious to 
note that after the first few days the hen almost always 
come out first (in the last ten ixperiments this rule was 
broken but once) md invariably went to the heap on her 
right the cock following went to the heap on the left 
i he cock usually tried the hen s heap after feeding for a 
short time from his own but the hen never trespassed 
upon the preserve of the rock In the earlier observations 
1 pi teed beneath one of the heaps a slice of bread soaked 
with tincture of isafoetida essence of anise oil of lavender 
or sprinkled with valerianate of xinc or powdered camphor 
When the birds plunging their beaks into the bread took 
some <rf the tincture or essential oil into the mouth the 
head was lifted up and shaken but they immediately recom 
menced to peck it the grain They were completely in 
different to the presence of camphor or valerianate of nnt 
In several cases in which these substances were used they 
consumed the bread As a turkey does not steady the 
thing at which it is pecking with its foot but seistng 
It in the beak shakes it violently until a piece is detached 
It IS probable that most of the powder was shaken from the 
bread As these experiments gave absolutely negative results 
the birds showing neither preference for nor repugnance to 
any of the odorous substances used 1 proceeded to stronMr 
measures The gram was placed upon a seven-inch cook's 
sieve inverted Ihe odorous substance was placed beneath 
the Steve Fach of the following experiments was repeated 
three times first with a small quantity of “ smell *’ then 
with a great deal and lastly with as much as possible 
It IS only necessary to describe the final tests Four ounces 
of carbide was thrown into a saucer of water and placed 
beneath one of the sieves There was no reason to think 
that the birds were aware of the existence of the acetylene 
which was evolved The saucer was filled with bisulphide 
of carbon The hen turkey finished her meal When the 

S am was exhausted she knocked the sieve over with her 
>t Both birds then lowered then- beaks to within 
half on inch of the colourless liquid which they appeared 
to examine It is perhaps, unfortunate that they had 
already satisfied their thirst at the water-trough A bath 
sponge soaked in chloroform was placed undw the sieve 
the wire of which rested upon it The hen flnlriied her 
meal without leaving the sieve Towards the and she 
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packod very elowly and frequently railed her hetd 

and ftretched her winga aa if partially narcotiaed 
Thli experiment wai repeated on the cock but 1 
o^fd not detect any indicatloni of norcoiii The laucer 
waa fiUed with hot dilute aulfrfiunc acid into which 
an ounce of powdered cyanide of potanium waa thrown 
The evolution of pniinc acid waa w violent that I con 
aldered the neighbourhood unsafe My gardener who 

waa working thirty yards away ipoke to me of the smell 
of almonds ’ For some minutes the rock turkey fed with 
his usual eagerness then suddenly he begin to stagger 
round the enclosure crossing his legs and holding his beak 
straight up in the nr He made his way back into the 

pen where he stood with head down and wings out 

stretched After ten minutes he reti rned to the enclosure 
but did not eat any more grain His comb and wattles 
were deeply suffused with blood 
In all observations on the sense of smell of animals we 
have an obvious difficulty to face There is no reason for 
supposing that an animal enjoys an odour which pleases 
us or dislikes one which we find disagreeable My dog 
appeared to be almost indifferent to bisulphide of carbon 
He showed however great repugnance to chloroform and 
prussic acid It is difficult to think that an animal which 
IS unable to protect itself from the injurious effects of such 
drugs as these can possess the sense of smell 
I shall be v4ry grateful to anr of your readers who will 
give me information on this subject Fspecially should I hr 
glad to learn something about the habits of wingless birds 
the mode of life of which more or less resembles that of 
terrestrial min mal In them if in anv birds it would 
seen likely that the sense of smell would be efficient In 
his memoir on the Aptervx Owen stated that the relative 
extent and complexity of the turbinated bones ind the 
rapacity of the posterior part of the nasal civ ty exceed 
those ef my other b rd and the sense of snell nust be 
proportionately acute and important in its economy 
Downing College I odge January a6 Ale\ Hiu. 


Tho OnglQ of Radiuna 

In the issue of Naturx for Jam ary »6 Mr Sodlv 
describes the present position of h s experiments cn the 
produition of radium from compounds of uranium and 
announces a pos tivo result 

Since I wrote on May e 190a po nting out that on tl e 
theory of Rulhorford and S^ay the quantity of ndium 
developed by a few hundred grans of uranium should 
be measurable in a few months a quantity f about 
400 grama of uranium nitrate has been preserved m n} 
laboratory 

I am not yet prepared to give definite quant tit vt 
results but Mr Soddy s announcement n ay jierh ips e xruse 
a prel minary statement that the quantity of r liu 1 
emanation now evolved by my uran u n silt is d st nctly 
and appreciably greater than at first 

A rough caleulation of the rate of growth of radii 1 
indicates a rate of change far slower than that suggested 
by the simplest theory of the process but somewhit 
quicker than that given by Mr Soddy who finds that 
about 3 XJO ’of the uranium is transformed per annum 
As Mr Soddy says it is possible that the total amount of 
emanation is not secured and the friction obtained may 
depend to some extent on the particular method used by 
each experimenter But another possibility should be borne 
in mind If a non radio active product intermedate be 
tween uranium and radium exists the rate of appearance 
of radium would be slower at first and quicker at the 
experiment proceeds My ur mum silt was not punhed so 
successfully as that used by Mr Soddy and when the 
first measurement was made a month or so after prepira 
tion the peld of radium emanation was appreciable It 
may be tnat Mr Soddy is tracing the process from its 
mention and that I have started at a later stage where 
the rate of formation it somewhat greater Further 
observation may be expected to elucidate these and other 
questions W C D Whsthau 

Cambridge January 30 
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I Fact in Sociology 

I ADDMUSBD a letter to the editor of Natuu replying 
to what I allege to be misrepresentations and misstate 
ments in a review of three of my books by F W H ' 
(December 29 1904 p 193) After a delay of tome weeks 
due to the absence of F W H ' abroad the editor 
of Natum haa written to ask me to modify and shorten 
my protest 

p W H told the readers of Nanax that my 
Food of the Gods clamied to forecast the future 
Ihis was untrue ind I said 10 

r W H mixed up my discussion of probabilities 
11 Anticijiattons with my general review of educational 
influences in Mankind in the Making and presented 
this at mv ideals 1 pointed out that this was an un 
sound method of criticism 

F W H presented the following as my opinions — 
Germany will be cowed by the combined English and 
A leriran Navies and Anglo-Saxonism will eventually 
triumph There remain the Yellow Races Their star 
too will pale before that of the Anglo Saxons I re 
pudiated th s balderdash w th some asperity It is violently 
uilike my views 

He wrote of me he seems unaware of the part 
in the national life that is played by the lower stratum 
of socety the stagnant masses as he would call them 
I d<>nied that I should and pointed out that no one does 
know what part is played by any stratum of society in 
national reproduction It is a field of unrecorded facts 
I commented on b W II s assumption that he was 
in possession of special knowledge 
He wrote of the fart that this stratum is an absolute 
ne essity Ihis is not a fact It may or may not be 
tr le 1 commented on this use of the word fact in 

vow ol P W Ms professorial sneer at my 
roagination unclogged by knowledge 
He declared that 1 want to get rid of the reckless 
classes and depend solely on the careful classes a state 
I l which h k not an itom of just Beat on He not only 
^uys my suggestions but foists an absolutely un on 
(.cnial phraseology upon 11 e 
Finally he wrote we are to introduce careful parent 
age that is put a stop to natural selection I quoted 
tl s in view of h s statement that I had no very thorough 
grasp of the pr nc pies of evolut on I discussed what 
ppeareci to 1 c h s de s about evolution They appeared 
t me to be crude ind dull and I regret I cann t condense 
n \ tr t STis to ly present 1 mits 
I expressed some irr tation at his method of mis 
statement foil wed by reply and h nted a doubt whether 
mv own style of inqu ry—in spite of the fact that romances 
blacken my reputal on—was not really more scientihc 
than his H G WxLia 


The Fertiliaation of Jaxminum nudifloratn 
This well known plant in accordance with its usual 
habit has ueen flowmng in ray garden at Stonehaven 
Kiniirdmeshire since the third week in December 1904 
and amidst frost and snow and cold winds There are no 
leaves but there are thousands of bright yellow flowers 
It IS a puzzle to me how fertilisation is effected The two 
stcnicns are situated about half way down the tube of 
the t rolla and aboit four or five millimetres below the 
style which is in manv cases two millimetres longer than 
the tube of the corolla It seems o mo to be a plant 
requiring the aid of insects in ts fertilisation but there 
are no insects to be seen at this time of the year On 
January aa as there wis some sunshine I watched the 
plant for about four houis but no insect paid it a visit 
At the same time I fouid the oblong anthers hod split 
and pollen grams were st eking to the stigma in many 
flowers The brilliantly coloured flowers although deati* 
tute of scent are fitted to attract insects and the form 
of the flower seems adapted for their vlsiU But there 
are no insects I Con anyone offer on explanation ? The 
plant IS beautifully figured in the Botanieal HagoMMU, 
Ixxviii tab 4649 John G McKsndxick 

University of Glasgow January 14 
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Tlia Moon and tha Btromater. 

It ik un old popular belief that weather tendi to be 
more settled about full moon. Here are v>me saylnga 
from Inward’t “ Weather I.orc " .— 

" The three days of the change of the moon from the 
way to the wane we get no rain " (United States). 

"Ihe weather ik generally clearer at the full than at 
the other ages of the moon ” (Baton). 

" In Western Kansas it is said that when the moon la 
near full it never storms " 

" The full moon brings fine weather." “ Ihe full moon 
eats clouds " (Ihia dis.tppearanre of cloud Mr (i F 
Chambers pronounces “ a thoroughly well aulhenticated 
fact ’’) 

The following evidence in this connection seems to me 
Instructive It relates to Ben Nevis (1884-1892. nine 
years) and fJreenwIch (1889 1904, sixteen years), and to 
the siimiiici half only (to be more exact, thi* six lunations 
commenting with that which hod full moon in April). 

The method was as follows.—In the case of Ben Nevis, 
fourteen columns were arranged for the fourteen days 
ending with full moon, and fourteen for those following 
full moon Each day with barometer under 251 was re- 


It will be seen that the chief maximum ia about douUa 
the chief minimum In one cate, and more than ddubln 
In the other 

In a dot-diagram, where each day is represented 
separately uciurding to its barometer (not merely pouped 
with others as below n certain limit), the contrast between 
the phases comes out still more clearly 

The view here given apparently finds suppwt from 
various ouarters. In the Ueleorologueha Zeitsehnfi for 
1900, p 4*1, Hen Born-tein gives a curve of pressure 
for Berlin (May to August in 1883-1000) which Is of 
similar type to those in Ihe diagram, hr Dechevrens 
informs me that the results above given agree with those 
of his oisii obseii Itions in China, Constantinople, and 
Jersey M Smote ( laire-DeviIie found the same variation 
t ( asenne, in iTcnih Guiana 

With regard to the winter half (October to March), the 
regime would appear to be somewhat different, but I 
cannot speak deflmtely of it at present. 

Whether the facts presented be thought to indicate lunar 
influence or not, it may ho of interest to watch future 
weather (in thi summer half) from the point of view 
"“•RRcsted Alfx B MacDowall. 


jBcisfttess 



presentisl bs a dot in those (giuduated) culumnk; total 407. 
The dots in e.irh column were then counted, and the 
sums obtaimd were added in groups of three (hrst to 
third, second to fourth, third to fifth, and so on) I hue 
we get the upper curve in the diagram 

In the case of Greenwich, the method was slightly 
different (see loiccr horizontal scale). 'Ihe columnh were 
for seven das s about each of the four phases. For com¬ 
parison with the Ben Nevis curve we commence with the 
first dns after new moon. The days here conkidered were 
those Hith baiometer under *96 inches, total, 4711, 

These two curves seem to tell much the same talc; /cm 
days of low barometer about (just after) full and new 
moon many such days about (just after) the quarters 
Thus, so far as the summer half In those twenty-one 
years is conceined, the popular belief would appear to be 
vindicated. 

To give a fuller idea of the relations, I add a table of 
the maximum and minimum values (each number is, 
of course, the sum of three) — 


Bon Rbvis 
Greentvich 
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Resrersal In Influence Machinq| 

The method suggested fur producing reversal on a 
Voss or Wimshursi will not be found always trustworthy. 
Atmospheric conditions make a great difference I have 
been experimenting for more than a year with the view 
of finding a solution of the reversal problem, and think I 
have succeeded in tracing the cause, whnh is primarily 
connected with dielectnc strain A Winishurst with the 
dischargers beyond sparking distance, working at full 
speed, will often reverse if Ihe discharge Is made by 
suddenly connecting the terminals, but there is no certainty 
in produiing this effect I have recently constructed an 
influence machine akin to the Voss except that the re¬ 
plenishment is from the back of the disc. Reversal Is still 
the stumbling block, and must occur with fixed Inductors, 
while no plan for controlling the reversal can bo relied 
upon. I should be happy to give any of your correspon¬ 
dents fuller particulars of mv experiments if they will 
communicate with me. Charles E Bbnham. 

Colchester, January 14 


Uates of Publication of Scientific Books. 

May 1 through vour columns suggest to publishers— 
especially of scientific and mathematical books -to give 
in their latalogucs the dates of publication of their books? 
As a book often gets out of date very soon, such an 
addition would greatlv help those who have no access to 
gocxl libraries in selecting books to be purchased. I may 
sav that this is clone almost invariably in the catalogues 
of French and Get man publishers. To take an instance, 
the Clarendon Press still includes Price's " Infinitesimal 
Calculus ” in its vatalo^e. Now, although to one who 
wants to study the subject in an exhaustive manner the 
book is very valu.cble, still, to one who wishes to know 
the principles only, the book is, to say the least, not 
worth the big price asked for; and if the date of publi¬ 
cation were mentioned in the catalogue, the purchaser 
would at any late know that he was not buying an up to 
date book. R. P. Paraiypts. 

Fergusson College, Poona, India, January 1. 


Super-cooled Rain Drop*. 

Ills lettei which appeared in your last Issue (p. 395) 
from Mr. Robinson with reference to this interesting 
phenomenon reminds me of a similar case which I ob¬ 
served In Bournemouth duiing the winter of 1888, and 1 
described In Nsri'ni at the time under the title, “ Is Hail 
thus Formed’” (veil xxxvii , p. aqj). 

rEOlL CARU8-W1I.SON. 
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tompdre /avourablv with the Rubber given by tba 
older methodt of stparation These consist in 
coagutatin(; the latex either by simple exposure to 
the air or by the iddition of an niicl tr n sMt the 
resulting coigulum is iinshed and rolled to free it 
from moisture ind nitrogenous m itters and then 
dried by gently heating The pirticuhr process 
suggested bv the iiithor is that of spontaneous 
(oigulation of the lilc\ m shallow saucers followed, 
iftcr washing and coll nj, bv exposure to the smoke 
<f I wood fir IS in nliscpiic treatment Tlie price 


PAJtA RVBBFR^ 

I N recent years the cultivation of rubber yielding 
trees hat attracted an mcreasing amount m 
notice About is 000 acres in Ceylon and in the 
Malay Peninsula a still larger are i have been sU iked 
with the Para rubber tret Hevea branltensis and 
other species of Hevea The cultivation his ilvo 
been successful in India and South America and ex 
penmental plots arc being tested in Ug inda md 
the Gold Cojst Cflony 

In tropic il Africa there are thousands of square 
miles of land suitible for growing 
the P ira tree But whilst the 
demand for rubber has bttn in 
creasing with the development of 
the flectrical and motir industries 


ing year by yt ir is a consequent 
of the f lulty methods of tappinf, 
employed by the nilivcs Hence i 
stimulus his been givin to the pn 
duetton of rubber by lultivition 
and with i view of fosterine (he 
Industry in West Afnc 1 Mr John 
son wis eommissioned by Govern 
mint in iqos to visit Ceylon and 
study the methods imployesl there 
in the minigement of the plant 1 
tions and the preparation of the 
rubber He now t,ivts for the 
benefit of persons tiking up tin 
cultivation some of the results < f 
thi visit in the form of such praiti 
tdl idvict IS would be hkdy to 
assist them in their undertaking 

The rubber trees arc raised from 
the sicds which miy bt obtnmd 
from Ceylon or the Straits Settle 
ments at a cost of about 6 s Sd per 
thousand When the tree h is 
attuned a girth of twenty to 
twi nty-four inches the 1 itex c in 
sifely be tipped this may be m 
about five to seven years from the 
date of planting The yield vanes 
greatly depending on the soil the 
age of the tree and the method of 
tapping At present no re illy 
satisfactory data are available 
but from such stitisUcs as ir given 
It would seem that about 1 lb to 
3 lb of drv rubber per annum may 
bo the average pi oduct of e ach trt e 
In addition the seeds yield 1 drying 
oil somewhat resembling that ob 
tamed from linseed As regards 
the latex beanng life of the 
trees It IS stated on the authority 
of the director of the Botanic 
Gardens Struts Settlements that 
trees are known to have been 
tapped off and on during fifty 
y^rs and to be still yielding a 
plentiful supply of litex 

fhe rubber substance is contained in the latix of ibliincd depends 1 rjstlv upon the cart exiicised in 
the plant in the form of minute, globules much is tht prepirUion 1 ir xinipte C ongo rubbers which 
butter-fat exists in cow’s milk These globules can some timt igo rtalisid only n to 11 bd i poupd 
be made to coalesce bv centrifugal action just as now often fetch 44 in consequence of being more 
cream is formed from milk in an ordinary separator tart fully prt p »re>d As showing what t in be dpne 
but the product thus obtained does not apparently m this direttion it is inttrpstmg to note that Ceylon 

, ^ rubber his rtctnllv commanded the ‘record” 

1 Th* Cnluvalvn aiU PraMreton of Para Rnbbtr Uy W H n»r>A hit tvr n iinrf 

lohn^ Pp xii+99 (lonJoo Crraby Lockwond and 1904) p unO 

Pne*71 ikf BU The ippurtcnanccs required art of the sipiplest 
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and no Rreat demand u made upon tiie tkill of the 
cultivator who detires to try hi* fortune in thu 
direction Aa regards the call upon his capital some 
idea of the cost of opening and maintaining a plant¬ 
ation will be obtained from the estimates which the 
author supplies showing the expenditure in Ceylon 
and the Malay Peninsula As an alternative to tea 
plantmg orange growing and cattle ranching the 
production of rubber would seem to be well worth 
consideration by young Britons who go abroad in 
search of a competency C Simmonos 


PREHISTORIC ENGLAND' 

A S this volume contiins a notice by the pubbshers 
that thgr will shortly begin the issue of the 
senes of The Antiquary s BmIcs to which this 
belongs )t may be assumed that it is the first tor 
the reason that it is in earnest of the quality to be 
expected m its successors the book both in manner 
and matter must be treated in somewhat mt re cntical 
and judicial fashion than if the senes had been already 
fairlv launched The responsibility of a publisher m 
placing an antiquarian library before the public is 
never Tight and at the present time it suffers from the 
inequality of modern knowledge in respect to the 
wious prehistoric and archseological penods llie 
later stages of the former class have vast floods of 
light thrown upon them by the constantly recurring 
discovenes in the Levant and the comparative method 
has enabled us to classify many of our native antiqui 
ties by their means In regard to the earlier stages of 
man s existence we art in the mam still advancmg at 
a painfully slow rate and can scarcely be held to have 
more than a misty comprehension of the subject 
In histone times the same w int of balance of know¬ 
ledge exists equally though it is a far easier task to 
mask the difficulty and to produce a nicely balanced 
tale from groups of facts of very different values 
The present volumt deals only with the rtlics of 
man in Britain anterior to the coming of the Roman 
invaders and in a sense therefore may be called 
prehistoric for nothing in the nature of a native record 
can be quoted in support of any part of it The author 
by his title moreover limits his field to the remains 



Fic I —Section of Bamw with snccaw «« lalsraant^ Froni Ramalu 
of lb« Pith aw c All n ih«lud 


of the dwellers in Britain that is to say to the monu 
ments they raised the implements they made and the 
graves in which they deposited their dead Ihe racial 
characteristics as shown by the physical characters 
are treated very briefly and the burning questions of 
the priority of Brvthons and Goidels in the land of 
the precise position of the Puts as an indigenous tribe 
of the succeeding immigrations from the Continent 
bringing with them new types oT people of weapons 
df W wjal customs are only incidentally mentioned 

■% the elimination of all these questions Dr Windle 
has set himself an inflnitely lighter task but it is to 
be questioned how far an intelligent reader can gam 

1 RwiwiM of th* PnhnMne Ags in Englasd By Bwtrsm C A 
Wifidln Sc D F R S Pp xr + 3M dlmOwMil (I ondon Mnetium 
nndCo) Prwsyr td Ml 
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I true understanding of the conditions described wijffv 
out some fuller information on these points It ti\u«t 
be confessed however that the subject bristles witl) 
difficulties of all kinds and has tempting pitfalls for 
even the wary searcher and on the other hand Dr, 
Windle has a right to set hu own limits Rvpqi 
within these limits he may be thought somewlm^ 
hardy for to give an adequate account of all tM 
material relics of man m Britain from the dawn of 
human life up to about aooo years ago withm fhe 
compass of little more than three hundred pages is 
not a thing to be undertaken with a light heart One 
of the principal d fficulties to be overcome is to avoid 
confusion in exposition and arrangement In this 
matter Dr Wind) might h ive had more success In 



more cases than one mstances of special types of 
mplements arc quoted without giving the very 
necessary infcrmation that they Mlong to widely 
different periods Tor instance in dealing with 
pygmy flints a puzzling subject Dr Windle quotes 
a number of surf ice finds and then goes on to say 
in France they have been discovered at Brumqucl 
This can only m lead the inquirer or the student for 
so far as we kncis the Bruniquel station which is 
undoubtedly of the mammoth period has no relation 
at all t( burh surface flnds as havi been made in 
I mcolnshirc I anrashire India or Belgium Nothing 
IS more certain than that mere type or form alone is 
the most unsafe enter on of age 
This elementary axiom may sound very like a plati¬ 
tude but It IS constantly neglected by men whose 
words carry weight and cannot therefore be too much 
insisted upoi Such errors or vague statements affect 
the essentials f prehistoric science ind if persisted m 
inevit ibly retard the idvance of knowledge instead of 
acccleriting it is Dr Windle undoubtedly wishes to 
do Agam it is eery questionable wisdom to devote 
a diapter to bone implements the paragraphs deal¬ 
ing indiscnmimtcly with the remains from the French 
caves the Swiss lakes and from a station like Grime ■ 
Graves In thi first place there is agam no relation 
between the sites quoted and so far as the French 
caves are concerned the bone implements are 
mostly of horn No doubt the information necessary 
to a proper understanding of the relative ages of Ihe 
Dordome caves the Swiss lake dweUings and the 
Norfolk flint pits is to be found elsewhere in the boede, 
but for a popular work dealing with a difiteult and 
complicated subject the first essential is clearness of 
expcMition beyond all possibility of misunderstanding 
Further Dr Windle s authonUes are occasionally 
antiquated It is not treating the reader quite fairly 
to give him Dr Thumam s classification of barrows 
without qualification Is it for instance quite certam 
in the light of recent knowledge that all round 
barrows are of the Bronze age? It is also a trifle hard 
to find the late Dr Fra/er quoted ae an authority bn 
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ffoM in Ireland while Salomon Reinach la not even 
nMfltioned A little discrimination would have shown 
that Mr Romilly Allen was makinf? a cunous state 
iMot (p am) when he said “ The towls seem to 
belong to nie end of the Late Celtic period and the 
beginning of the Saxon ’ What becomes of the four 
hundred and odd years intervening between the two 
when the Roman power was dominant in Britain’ 
Such statements betray a carelessness that is not easily 
excused m a man of Dr Windle s standing The 
same want of precision is shown in “ HalKudt ’ for 
Halstett “ Cofhe March ” on one page and ‘ Colley 
Mardi ” on another the " forging of bronre instead 
of “ casting ' and others of the same kind In the 
circumstances it is a hard thing to say but the illus 
trations leave much to be desired The two figures we 
reproduce show diagrammatically i birrow with 
successive interments and n restor^on of a pit dwell 
ing from Mr George Clinch s K^tish disiovenes 
The book might easily hive been so much better 
for It has many good and useful points thit there is 
somethi^ exasperating in finding much to quarrel 
with The index u a good and useful one the lists 
of ancient remains an excellent departure compiled 
with all modesty and there is a great deal of clear 
treatment of some knotty questions such as the so. 
called Eolithic ’ period As a scries the sin of the 
volume is convenu nt and the print good and in spite 
of the struturrs we have felt ^und to make there is 
little doubt that the publishers will find i reidy sile 


MFFTING Ot FHE BRITISH ASSOCIATION IN 
SOLTI! AFRICi 

'THE British Association will h<dd its meiting this 

^ yeir in South \frin In these exi optional 
circumstancrs the general olhccrs of the association 
requtsttd tht council to ippoint i strong committee 
to cooperate with thtm in carrying out the necessary 
arrangements This South Afrit in Committee 
has held frequent sittings and its work is so far 
advanced that it is now possibk to m ike the following 
announcements 

Although the annual cinulir ind progrimme have 
not vet been issued pending the receipt of inform 1 
tion fnin South Africa many mmibers hive already 
intimated their intention of being prisent at the 
mieting The official partj of guests invited by 
the central executive committic it Cape Town and 
nominated in the first instance by the council of the 
assoiiation numbers upwards of 150 persons com 
pnsing members of the council past and present 
general officers and sictional presidents the present 
sectional oflierrs and a certain proportion of the 
leading members of each section To this list has 
vet to be added on the nomination of the organising 
committees the names of representative foreign and 
coloniil men of science the total number of the 
official party being restneted to aoo including the 
local officials It is hoped however that many other 
members of the association will also attend the 
meeting 

1 he presidents elect of the various sections arc as 
follows - 

A (Mathcmatiial and Physical Science! Prof A R 
Forsyth 1 * R S B (Chemistry) Mr G T Beilby 
C (Geology) Prof H A Miers F R S , D (Zoology) 
Mr G A Boulenger E R S , E (G^rapny) 
Admiral Sir W J L Wharton K C B E R S , 
F (Economic Science and Statistics) Rev W 
Cunningham, G (Engineering) Colonel Sir Cohn 
Soott>Moncncff GCSI KCMG RE, H 
Anthropology) Dr A C Haddon F R S , I 
Phystoliqgy) Colonel D Brute F R S , K (Botany) 
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Mr Hart^ Wager F R S , L (Educational Saence), 
Sir Richard C Jebb M P 

The vice-presidents recorders and secretaries of the 
eleven sections have also now been appointed 

In view of the numerous towns to be visited by 
the association and in which lectures or addresses 
will be given the number of lecturers appointed is 
much larger than usual Ihr list of these as at 
present arranged is as follows — 

Cape Toun Prof Poulton on Burchell s work in 
South Africa and Mr C V Boys on a subject in 
physics Durban Mr 1 Soddy on radi».activity 
Marttzburg Prof Arnold on lompounds of steel 
J hamietburg Prof Ayr on on distribution of 
towtr Pro! Porter on mininj, and Mr G W 
I implugh on tht giology of the Victoria Falls 
I retona (or possibly B ilawayo) Mr Shipley on a 
subject in /oology Bl tmfontein Mr Hinlu on a 
subject in astronomy ktmberley Sir William 
Crookes on tiiimunds 

As She w ish has bt t n conveyed to the council from 
South Afnia that a few competent investigators 
should be selected to di liver addresses dealing with 
local problems of which they posstssid speaal 
knowledge a geolot, ist bacteriologist and an 
archaeologist have been invited to undertake this 
work involv ng in two cases special missions m 
idvance of the miin jurtj AVhilst Colonel Bruce 
IRS will deil with some bacteriological questions 
of practicil importance to South Africa Mr G W 
I implugh (by the courtesy of the Board of Educa 
lion) will be enabled tt investigate certain features 
in the geology of the A ictori 1 1 alls—particularly as 
regards the origin and structuie of the laAon—and 
Mr D R Miclvcr who is at present cxplonng in 
Nubia will proceed in March to Rhodesia in order 
to examine and report on the ancient nuns at 
Zimbabwe and also it Inyanga 

Most of the officials ind other members of the 
issomuon will hive Scuthanipton on July aq by 
the Union Castle Mail SS Saxon and irrive at C ipe 
1 own on August the opening diy of the meeting 
but a considerable number will start from Southamp 
ten on the previous Saturday either by the ordinary 
mail boat or by thi intermediate steamer sailing on 
th It date 

The sceUonal meetings will be held at Cape Town 
(three diys) ind Johinntsburg (three days) 
Between the inaugural meeting it the former and 
the conclucling muling at the latter town oppor¬ 
tunities will bt oITtred to members to visit the Natal 
billlcbelds ind other plates of interest Subse¬ 
quently a pirty will be made up to pioteed to the 
Victoria Fills (Zambesi) ind should a sufficient 
number of members ngister their names a special 
ste imcr will be chirtfred for the voyage home md 
Beira by the east coisi route as an altemaUve to 
the return through ( ip Town by the west coast 
route Thus all the ulonies ind Rhodesia will be 
visited by the assuci iti m The t >ur will last 70 days 
Old Cape Town or i weik longer iid Bcira (ill-sea) 
leaving Southampton on July 29 and returning 
thither on October 7 or 14 

A central execuiivc eemmittee has been constituted 
at C ape Town with Sir David Gill as chairman and 
Dr Gilchrist is sicretarv while local committees 
have been forme^i at Johannesburg and other important 
centres 

Prof G H Darwin ERS is the president-elect, 
and among the vice presidents elec t arc the follow¬ 
ing —the Rt Hon Lord Milner the Hon Sir Walter 
Hely-Hutchinson Sir Henry McCallum the Hon Sir 
Armur Lawlev Sir H J Goold Adams Sir David 
Gill and Sir Charles Metcalfe 
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Sir David Ghll 111 ^ 'theoddre Reonart and dthars 
have taken a prominent part lil Die initial woik The 
Soudi African Aaeoc&tioa for the Advancement of 
Science la eordiallv cooperating m loeat 
Organisation and will join with the British Assoiia 
tion in attending the meeting 
The aim of the council ms been to secure the 
attendance of a representative body of British men 
of science mcludmg specialists m various Imes of 
investigation and that along with the pnerous 
support of the people and authorities in South Africa 
should go far to ensure the success of the meeting 
and to stimulate local scientific interest and research 


THE ROYAL COMMIS’HON ON COAL 
SUPPIJES 

'T'HE Royal Commission appointed on December 
* a8 1901 to inquire into the extent snd avail* 
able resources of the coalfields of the Lotted Kirf^om 
has issued its final report which in 38 pages cotv 
tains an able summary of the vast amount of valuable 
information submitted by die numerous witnesses 
examined The Commtsston onginally appointed 
consisted of Lord Allerton Sir W T lewis Sir 
Lindsay Wood Sir C Lc Nevo Foster and Messrs 
T Bell Vi Brace A C Bnggs H B Dixon J S 
Dixon E Hull C I npworth J P Maclay A 
Sopwith J J H Teall and R Young Mr A 
Stratum was subsequently added to the Commission, 
Sir C Le Neve Foster and Mr Rslph Young died 
before the inquinr was completed 
On the whole the report is of a reassuring 
character Adopting 4000 feet ss the limit of 
practicable depth in working and one foot as the 
minimum workable thickness tht lommissioners 
estimate the avaihble quantity of cosl in the proved 
coalfields of the United Kingdom to be 100 914 ^ idy 
tons as compared with the 90 307 385‘^98 tons 
estimated by the Coal C ommission of 1871 notwith 
standmg the fact th-it 5 694 938 507 tons hive been 
raised in the meantime The excess is accounted for 
by the more accurite knowledge of the coal seams 
It IS also estimated that there arc 39 483 million ton* 
of coal in the concealed and unproved coalfields 
It IS thought that in future thin scams will be 
worked more extensively than st present and that 
the use of coal-cutting machtms will facilitate this 
The amount of unavoidable loss incident to loat 
mining is a serious factor in estimsung the nvailable 
resources Much coal is lost by lesving unnecessarj 
barriers between properties and a certiin amount 
must necessarily rcmsin m order to support the 
surface Fhe amount thus left might perhaps be 
teduced by the introduction of the methods employed 
on the Continent and in \menca of packing excava¬ 
tions with water bomi ssnd or other materials The 
recovery of coal formtrlv abandoned might be 
facilitated by the establishment of central pumping 
stations 

The possible econonue* to which ittention is directed 
comprise the adoption of coal cutting maihines of 
which 483 were in use in 1903 and ^3 in 1903 and 
the use m electricity for the transmission of power 
The importance of cleaning suing and sorting coal 
IS also strongly urged and the extended adoption of 
nddng advocated In this connection the advantages 
tif by product coke ovens are pointed out and it is 
shown that washing and compression render it 
possible to coke marw coals previous^ considered 
wrorthless It is probable that briquettes will in 
future bft more largely used for steim and domesUc 
purposes and there appears to be a promuiag field 
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In view of the dearth of statistics of coal 'Coosagl^t* 
tKMi the following estimate for 1903 is of spedaf 
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It IS eilculatedlfty Mr Beilby that in this total 
there is a posaibte saving of 40 to 60 million tons 
More pirtieularly in connection with the raising of 
steam there are immense economies capable of reimsa. 
hon Economy m the production of power may be 
effected by the combustion of gas obtained as a by^ 
p^uct Informntion submitted by Mr Benam 
Brough points to increismg opportunities of uMs- 
mg blast furnace waste gases as a source of power 
Waste gases from coke ovens might sunilarly bf 
utilised Gas enj,ines are referred to as the most 
economical of heit motors but mcreased efficiency 
both tbemully and mechmirslly is still possible 
The importance of^ the development of producer-gas 
plants 18 strongly urged as rendering possible the 
utilisation of inferior coal Interesting information 
IS given regarding various other ways m which 
economies in consumption ma> be cffcctM Regret it 
expressed that the recommend itions of the Mining 
Royalties Commission of 1893 nnd of the Depart¬ 
mental Committee of the Home Office in 1895 regard. 
irtg mineral statistics had not been earned out The 
commissioners recommend thnt accurate infonna- 
tion on the coat industry should be published by one 
authoritv and they think thxt it would be of great 
advantage if psrticulars of deep bonngt could be 
preserved in a Government office 
The report must neccssanly attract great attention 
from mining eneulbers and economistijyand it should 
also be circfuil^ studied by students in mining 
classes It is e^entixllv a cautious document, ana 
the genenl public will doubtless be disappointed that 
Lora Mlerton ind his colleagues have made no sensa¬ 
tional prophicies as to the probable duration of our 
coal supplies and have given no indication as to tin 
way in whuh their estimate of the available tomnga 
of coal compares with that of other countries Thdr 
report certainly shows that while the coal ro- 
sources are ample the cost of coal is not likely to 
decrease as the improved methods and appliances wffii 
probably be neutralised by the increased cost of woi1t« 
mg deeper and thinner sexms Where we should be 
glad of ilexrer light from the Royal Ckunnussiorr » 
on- the question of the probable condition of compe^ 
uig coal producing countries when the cost of pM 
duction in Great Bntain is considerably raised ft is 
futile to offer a detailed criticism of ate final rqmrt 
until the sections containing the reports of the distnot 
commissioners the report of the geological oommlttea, 
i and the minutes or evutence and gppendicM atf 
I published The probable duration of the coalfltids ana 
tiie colonial and foreign coal resources appear to Iwtee 
been dealt with in special reports written l ■ es flect ^ »e^y 
by Mr R Pnca-Williams and Mr Bcanott ite<oO(b) 
and to these the commisidoners direct attention 





.VATURE 


§«5 


UOTES 

T» Ro!r«t MMeorotogksI Society hai anugad for aa 
fxUUHoti of metooMloglcal apparatui to be held on 
ICdrefa x^iy The eahlbitlon will be chiefly devoted to 
reWrdlDg laatnimenta but it will alio indude new meteor- 
olotkal apparatui invented or flnt eooMructed nnca the 
iodaty’a lait exhibition aa well ai pbotographi draw 
iOfa and other object! poeaiMing meteorological intereit 

aclmce announcri that Prof Fmest Rutherford of 
MhOm Univerilty hai been appointed SiUunan lecturer 
at Yale Univemty for 1905 TTic previoui Silliman lee 
turara have been Prof J J Thoinion and Prof C S 
Sherrlitgton 

Aa Prof G H Bryan F R S 1 unable to lecture nt 
the Royal Inititution on Friday evening March 14 Sir 
Oliver Lodge F R S will deliver a diicourve on that 
date on A Pertinacioui Current 
A ORANT of 50I hai been awarded by the Berlin Academy 
of Science! to Prof R Hagenbach of Aachen and Dr 
Xonen of Bonn for the publication of a ipectrographu 
adai . 

^ ♦ 

Tna de Candolle pnie of lol for the belt monograph 
on a genui or familv of plants is offered by the Physical 
and Natural History Society of (icneva Papers nia) be 
written Ih Latin French German Italian or English and 
should be lent before January 15 19013 to M le President 
de la Socidtd de Physique et d Histo re naturelle de Genfve 
I’Athdnde Genive (Suisse) Membei 1 of the society are not 
admitted to this competition 

Wii are sorry to see in the Athma um the announcement 
of the death on January si of Mr b Crosetey of 
Halifax in his sixty fourth year Mr Crossley published 
in 1879 in conjunction with Messrs Gledhill and Wilson 
a valuable Handbook of Double Stars which is com 
plete In its information up to the time of publication Ihe 
Crosaley reflector with which excellent work is being done 
at the I ick Observatory was presented to that observatorv 
by Mr Crossley and contains one of the beat mirrors 
made by the late Dr Common 
Pros J W *Mason professor of mathematics at the 
College of the City of New York from 1879 to 1903 died 
on January 10 at the age of sixty nine years Ihe death 
la also announced of Dc Guido Bodlaender professor of 
physical chemistry and eiectrotechmci. at the Brunswick 
Ttobnical College 

Wb regret to see the announcements of the deaths of 
Dr T H Behrens professor of microchemistry at the 
Delft Polytechnic School on January 14 at the age of 
sixty two, of Dr Albert von Remach the eminent 
geologist of Frankfurt on January is of Prof Benjamir 
W Frasier professor of imneralogy and metallurgy at 
Lehigh Unive^tv since 1871 and of M Joseph Chaudron 
the Nestor of Belgian mimng engineers at the age of 
eighty two M Chaudron's method of bonng shafts was first 
stnployed in 1848 and its most recent appiicatlon is now 
in progreas at the collier} at Dover 
Tkt annaaf genaral meeting of the Iron and Steel 
Inatitute will be hdd on May 11 and is The annual 
tanner will be held—under the proaidency of Mr R A 
UpdMd-sn the Grand Hall of the Hotel Cedi on May is 
'lYa auhittui meeting will be held In ShefHdd on Sep- 
tandier S5-SL9 Members of the institute are Invited to 
{fUtMipate h) an Interhattonal- CongreM of Mlnhy, Metal 
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lurgv Mechanics and Applied Gedogy to be held at LMg« 
on Juna 36 to July i in connection with the International 
Exhibition The qc neral secretary of the orgonisiag 
committee is M Henri Dechamps 16 Quai de I UnH 
vcrsild Lidge 

Da F T RoBSars wilt deliver the Harveian Oration 
of the Royal College of Physicians of I ondon on June si 
Dr W H Hamer has been appointed to deliver the Milroy 
lectures on State medicine and public hvgiene for 1906 
the lectures for this year will be delivered by Dr T M 
legge on Industrial Anthrax " on March 7 9 and 14 
Dr W H Allchin will di liver the I umleian lectures 

Some Aspects of Malnutrition on Mirch 38 30 and 
April 4 and the second Oliver Sharpey lecture ‘ The 
Influence of Atmospherie Pressure on Man will be de 
livered by Dr I 1 IIII on April 6 Other lectures tp 
le delivered during the year are the Croonian by Prof 
L H Starling F R S the PitsPatrick. on Die History 
of Medicine b> Dr Norman Moore and the Bradshaw 
I iture by Dr G R Murray 

On Sunday January ss M Vittor Serr n die! it 
Neuilly^en lei Department of Oi'.e aged seventy five yeirs 
M Sernn was the inventor of the first automatic regulator 
of the electric arc light used in the public service The 
action IS so satisfactory that the apparatus is still in use 
after fifty years of scient lie progress M Serrin produced 
other ingenious inventions but no other has had the 
imporlanee of his art Unp In 1851 M Sernn wis in 
charge of the rebuilding of the Pont St Michel in Pans 
and >13 the work wis urgent men were kept busv night 
and day At night an electric light with hand feed adjust 
meat was used since no regulators existed Provided 
with blue spettacles Sernn watched the lamp and adjusted 
th carbons when n essarv lie thus contracted ophthal 
m a in consequenie of which he nearly lost his sight 
The idea of the regulitor then occurred to him and he 
made alt the parts with his own hands At the funeral 
the pnneipal scientific societies of Pans sent wreaths 

lliB Johns Hopkins Hispital Bulltttn foi January (\vi 
No 166) contains a nu Tiber of papers of patholog ral and 
nediial interest tfgether w ih an interesting at count by 
Dr Platt of Fabricius Ouilhelmus llildanus the father 
of German surgen who lived in the latter part of the 
sixteenth and beginning if tie seventeenth centuries 

Wx have received the January number of /j Radium a 
monthly journal devoted to radio activity and now com 
mencing Its second year of publicat on It ontains irtules 

on Finsen s method c f phototherapy on the sensitisation 
of living tissues by the nj tion of certs n fluor scent djes 
whereby they become n or susceptible to and more pene 
trable by the radium rays and on the phenomena of indue 
tion together with 1 coiiiprehensice rev ew of recent wrarli 
Ihe publication is excellently phnted and lUustralcd 

Mbssiw Winslow and BumivR have earned out m 
investigation on the var ations in the number of bacteria 
in samples of sewage kept in the laboratory {JouftMl of 
InftettouM Dueai€M 1 No 1) Thev find thot the total 
number of bacteria nses rapidly during the first twenty four 
hours of stdrage inrreanng more than ten fold and then 
drereasas steadily for at least six months The nse and 
fall in the number of bacteria appear to affect the vanous 
organisms jn an almost equal degree there Dplng no 
tendwy toerards the development of a pure culture of 
anv domliittt form 







A Ttoko moBflM of wnatio o ■ moog giM ond tihrar 
^WMants—la tHaniwwd bjr Mr F Fitto u the AshttiltufMl 
Uagaabu for Jaauaty Theta variationt in tha colour 
and tnarionct of the plumaffa would In tha audior't 
opinion ba regarded at at laaat of tubtpectfic value it 
t^ birda were wUd inttead of domaatieat^ 

In the Pncttdmgt of the Rojral Pbraical Society of 
Edinburgh for Dacmber laat (vol i part i ) Dr Gerald 
Leighton diteutiet the variation In the matter of tcallng 
dltplayad by the common viper {Viptra b*nu) which he 
abowt to be very estenalve HU main thetu U apparently 


grow widi great rapidity At tp thp t^ pf^ad^^trtSw 
Mr Lucat remarkt Ant neglecllni; the wSd ttatamta^ 
of taDort and othert the length ^ the 
B<Uatwpt$ra mtucultu it given at being fron 8^ 
to psft No whalea to large at Alt were taken 
during the acaaon of 1903 The largett four feinak| 
ranged from 74ft 4ln to 7Sft long tha 
Ane malet 73 ^ 4 *" A 74ft 81 n Ae meature betog 
taken from the notch of Ae (luket along Aa body, tp 
oppotite Ae tip of Ae note All theta whalea ware not 
merely adult but at Aown b) an examination of tnair 
vertebra were old the largett male taken for a tl 


to demonatrate Aat aquamation la an unaound feature 
upon which to rely in the diacnmination of reptilian 
apedet and conaequently Aat the tmall red viper of 
Ae BndA lalea it entitled to be regarded aa a diatinct 
form Aa regarda mammala and birda at all eventt 
Aodem naArallatt by no meant accept it at an axiom 
In fooiogical olaatlflcatlon that morphological Aaractera 
alone are to be taken into tontideration 

Vanution of another type formt Ae aubject of a paper 
by Mr O C Bradley in the above mentioned ittue of 
the Ptpcuimgt of Ae Edinburgh Phytical Society The 
trapenum of Ae carpua of the hmae it the ttructure dli 
cutaed m Alt oommumcatlon and it it Aown that Alt 
bone la preaent eiAer in one or boA limba in about 
SO per cent of the akaletona examined while if each 
carpua bt Aken aeparately (Aat it wiAout reference to 
Aa condition In ita fellow) the percentage la a little 
more than 40 Thia in conjunction wiA iti minute 
aiu leada to the conclualon Aat in Ae evolutioo of 
the monodactyle foot of the home the bone in queation 
la following in Ae atepa of Ae Uteral metacarpal with 
whIA it waa originally connected 

Thi article on Dr True a recent memoir on Ihe 
Whalebone Whalea of Ae Weatorn North Atlantic whiA 
appeared in Natubn of November 14 1904 (p 84) haa 
lad Mr F A Lucaa of the Brooklyn Inatitute Muaeum 
to aend ua aome reauUa of meoaurementa of whalea made 
by him at Balena Newfoundland Mr Lucaa waa one of 
Ae party aent to Newfoundland by Ae t S National 
Muaeum in 1903 to aecure Ae akeleton and mould of a 
large aulphur bottom whale in order that the akeleton 
and a reproduction of the whale might be prepared for Ae 
St Louia Cxpoaition If whalea grow alowly and require 
many yeara to reaA their full aim Aere ahould natorally 
be examplea of all aixea from amall to large among Aoae 
meaaured Aa a matter of fact Mr Lucaa remaika Aat 
wiA Ae aingle exception of a female 64ft long all the 
aulphur bottom whalea examined by him were fairly 
lat^ and while aome were unmature and aome old Ae 
dlSerence between the largeat and amalleat waa for auch 
large onimala inconaiderable WiA the exception noted Ae 
femolee ten In number varied from 68ft loin to 75ft j 
the greater jump being from 71ft Sin to 74ft 4in I 
Fourteen malea varied from 67ft yin to 74ft 8in the < 
greateat break being at the commencement of the aeriea 
from 67ft yin to 68ft uln No very niiall aulphur 
bottom whale waa taken during Mr Lmcaa a atay but 
aevqyM young humpbacka were brought in from a4ft to 
a6ft in length Theae were atiU nuremg and it aeema 
fair to aoauma Aat a aulphur bottom whale of the aama 
■go (a yearling?) would be from soft to 35ft long Thia 
aeema to indicate Aat young aulphur bottoma keep away 
from Ae coaat of Newfoundland while Ae fact that Ae 
64ft qtecimen waa much voungar than thoee 67ft to 69ft 
long would uufacate Aat up to Ala point at leaat whalea 
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having the epiphyaial auArea oMiterated lave for a line 
or two on Ae thoracic vertArw Mr Lucaa conaoquaiitlf 
conaidera that it aeema fair to aaaume Aat Ae average 
length of a fully groiyn aulphur bottom la juat under Soft 

CONTiNUiNO Aeir ddtee on Ae Codlaceaa in At Jommti 
of Botany aen««D> Mr and Mrt Gepp deaenbe wlA 
figuree a naw apeciee and a new variety of Ae incruated 
alga Penicillua alao a naw form of RhtpouphaUu Phetnbe 
which were collected by Mr M A Howe oft the Bahamaa 
Mr G C Druce puUiAea in Ae eame journal a long 
liat of flowering plante end feme for which new locelltiea 
in BerkAire have been recoitled aince Ae Flora of 
BerkAire was iieued and Mr C E Salmon diaeuiaea 
Luttoniwm vulgdri and its varieties 

A LIST of Ae xpecies of Compositte from Ae Idand of 
Formosa which are repre s ented in Ae herberlum of 
Toklo Unlveraity forma the concludmg part of vol xrlU 
of the Journal of Ae College of Science TiAto The 
author Mr B Hayate prefocea hia list wiA an analyaia 
of the genera Airty nine In number Among theae 
Blumea furniAes seven apecies including of courae 
Blumta baUamtfera the eource of Ngai-camphor Two 
new species a Gynura and a Eupatonum ore described 
and figured 

Tm limit of an AnUrctic phytogeographical aone la 
diicuaaed by Mr C Slcottiberg Ae botanist of the 
SwediA ^tarctic Expedition 1901-3 in an ortido k| 
the Gtopaphtcal Journal (December 1904) It haa bean 
usual to include in the Antarctic flora Aa ^enta of Tiatra 
del Fuego and the Falkland Islands bub Mr Skottsberg 
prefers to confine the term Antarctic to a cOld daaart 
aone which comprisei Graham Land and tha islands lying 
north of It alio the South Shetlands and Ae SouA 
Orkneys and to diatingjiiA another Ae Austral sona la 
which the climate permits of the formation of forest or 
grassland The two nnee differ also wiA regard to their 
algal vegetetion the Auatral flora contains algae wiA 
floating fronds auA os Uaeroeyttu pynfora and DunfUaa 
mtth$ but Aaae are wanting in Aa Antarctic aone lAere 
cateareoua sign predommata 

An interesting summary of the rainfall of Ae Bnttofa 
Isles for the year 1904 la given by Dr H R Mill In 
SymoiM s Uetoorologual limgaama tor January Tainog 
Ae BntiA Isles as a whole the year may be consMand 
aa a moderately dry one Ae deficiency In An amount of 
nunfall does not seem to have exceeded S per cent , Ae 
extfemaa noted ware 1x93 inches at Se eth w al te end 16^ 
inches at Sboaburynesa Tha sAcda of Ao Atlantic border 
from Cornwall to ShetiBiid bad mora Aon tha avOrofo 
amount the excess was moat merited In the wool of 
Ireland bqmg aa much as iS par cant in pUeea but tha 
asst of Ireland was so dry Aat Ae whole Iriimd ax c apdi rt 
the average by only I per cant In Bnglnml at^d Wafas 
was a deflclancy of about la pw cant Tbo driaat nglM* 
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W W(|| ri < d midlands and axtfndad to tba Savant on tlia 
MmlbiMst, tha Humber on tbs north-east and Yarmouth 
Oh tlM east Tba abola of diis area had a defloancjr ex 
otadlaf to per cant For tha whole of Scotland there was 
a dafldancjr of about 8 per cant this was due mainly to 
axcaptlonat dryness of tha cast coalt Dr Mill loses 
too opportunity of enhancing the value of his published 
raiafaU tables and we are glad to learn that ^1 values 
^Otad In future will be referred to an average of thirty 
years, tSyo-^ 

Pairs XI and xit of vd clii of the BufUfm 4 e la 
SatUU 4 tneouragemeni contain a review by M L 
Gruner of tha metallurgical exhibits at the St Louis 
Exhibition and a general account by M H Le Cbatelier 
of tba uses of special steels in industry 

The report for 1904 of the Board of Trade on its 
proceedings under the Weights and Measures Act contains 
particulars of a new denomination of Board of Irade 
standard of 50 pounds weight which has been made and 
verified in consequence of rqiresentations by the Liver 
pool Chamber of Commerce and the Mersey Docks and 
Harbour Board Ihe use ui trade of this denomination 
of weight was authorised by an Order in Council 
of October 9 1903 During the past year a number of 

Board of Trade standards the accuracy of which is 
required by law to be re determined once in each fave 
years have been verified in relation to the imperial and 
metric standards 

Although several investigations have been made during 
the past SIX years on the deviation of the kathode rays 
la on electric field the true nature of the devution has 
not yet been satisfactorily determined In vol xxxv of 
the SU$utigtb«nchte of the Physico medical Society of 
Erlangen Mr F Schneider describes experiments from 
which by excluding disturbing factors he is able to decide 
^t the deviation is of a purely electrostatic nature and 
that the dark kathode space has no influence upon it 
Variations in the deviation caused by differences of 
potential and by other circumstances were carefully 
measured The same volume of the Sifsungfbsnchte also 
contains a discussion by Dr A Wehnelt of the produc 
bon of negabve ions by incandescent metallic oxides and 
an interesting account by Dr Ferdinand Hennch of 
Liebig s life as a student at Erlangen and Paris 

In the December (1904) part of the Bulletin de la Soctdtd 
4 Sneouragement (vol cm) M H Le Chatelier criti 
ctses the method recently introduced by Mr Gaylev at 
the Carnegie Steel Works of using in the blast furnaces 
a current of air which has been freed from moisture by 
cooling it below 0° C by means of an ammonia freezing 
machine It is contended that Mr Gayley s paper recently 
read before the Iron and Steel Institute contains state 
meats which make it improbable that the alleged economy 
of so per cent in the fuel used in thtt process is due 
solely to the mere desiccation of the air The principal 
advantage of drying the air for the blast probably lies 
In Its giving nse to a cast containing less sulphur than 
ordinary pig iron owing to the dimimshed fostnation m 
the abee nc e of water of hydrogen sulphMe capable of 
attttklng the spongy iron Preliminary axperiments have 
shown the prob^ity of this view 

Wg have received from the finn of Ferduuuid Emedu, of 
BerUn a catalogue of their lanterns foe optical prO|ectioa 
ttJs cstologua U notssrorthy bscauss of tha descnptkm 
drhiA it contains of m^bods for de m o n strating by pro 
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jaction many optical phenomena such as Inter f erence 
diffracboo and the behaviour in polonscd light of crystal* 
line sectioas Messrs Cmecke we notice have acquired 
the sole right of manufacturing the various forms of the 
Wehnelt interrupter 

In the course of an investigation on the anomalous dis¬ 
persion of sodium vapour Prof R W Wood (Proe Amer 
Acad 1904 xl 305) has observed that the vapour of 
sodium possesses a most remarkable viscosity whah makes 
It possible to obtain at one part of an exhausted glass 
tube a mass of the he ited vapour of great density 
separated by a high vacuun from the glass plates which 
close the ends of the tube The tendency of the metal to 
distil into the colder parts of the tube is extraordinarily 
smalt even after an hour hardly a trace of sodium vapour 
esn be detected beyond the heated portion The vapour 
appears to possess a cohesion similar to that of a liquid 
and even in a vacuum tube it seems to have a free surface 
Potassium on the other hand distils instantaneously into 
the colder parts of the tube 1he dispersion of s^ium 
vapour in the vicinity of the D, line of helium is almost 
incredibly great if a prism could be constructed of sodium 
vapour giving the same deviation as a glass prism of 60* 
two lines in the spectrum separated by a distance equal 
to one twenty third of that between the D lines would 
appear separated by a distance greater than that between 
the red and bluish green of the spci rum formed by the 
glass prism But even this dispersion is small compared 
widi that which obtains within sav one Angstrom unit 
of one of the D lines of sodium The variation of the 
index of refraction with wave length is shown to conform 
throughout the rtnge X 2a6o-7SOo except very close to 
the D lines with the simplest form of the dispersion 
formula developed from electromagnetic considerations 
for a medium with a single absorption band 

MM H Moissan and Chasassf have taken advantage 
of the production of metallic calcium on a commercial scale 
to redetermine some of its phssital properties The speti 
mens which they hod under examination lontained from 
99 3 to 99 6 per cent of the metal and were only acted 
upon slowly by water Caliium can be easily turned into 
cylinders possessing d br II ant lustre tarnishing however 
as might be expected in moist jir It is sufflcientiy 
tenacious to be drawn into wire os fine as o smm 
ditmeter and these wires were ul Used for the drtermina 
tion of the specific electrical conductivity this proving to 
be about 16 per cent of that of silver The melting point 
was found to be 810° C and the density 1 548 Ihe metal 
was also utilised to prepare calcium amalgam in quantity 
this IS stable in dry air at the ordinary temperature and 
does not absorb either nitrogen or oxvgen 1 he crystalline 
amalgam corresponds very nearly 10 the compound Hg,Ca 
It is interesting to note that whilst in a recent list of 
Kahlbaum metallic calc urn is quoted at 6f id for 15 
grains or about 9I per ox suite its manufacture on an. 
industnal scale it can be obtained tt ti 6d per os 

The January part of I Snuignament wathimatique con¬ 
tains a number of papers which should pwo of interest to 
English mathematicians Dr J S Mockay of Edw- 
burgh contributes an interesting account of the life add 
svorka of the late Prof Tait Pro' Gino Loria gives an 
account of the progress mode and the methods adopted In 
Italy in the reform of teaching of etomentary mathematics, 
and In particular geometry Mathematical teaching for 
engineers forms the subject of a paper by Prof Julea 
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Andnide baaed on Me own asparlencaa In the Umaannty 
6f Benanfbn and finally M Ldoii Couturat of Paria 
contnbiitea a paper on The Definitiona of Mathematica ' 

A asRirs of articlee by Mr E Edaer on the Electro* 
magnettL Theory is appearing month by month in 
Technics and should prove useful to students of physics 
The article lontributed to the January issue deals with die 
electric circuit A very siin|de method la given of deter 
mining the force on a conductor carrying sui electric cur 
rent perpendicular to a magnetic field and this result la 
uaed to obtain an expression for the electromotive force 
produced when a conductor cuts lines of force The re 
suits of course are well known and are uwd by everv 
electrical engineer but the reasoning by which they are 
obtained la not so widely understood Most of the results 
are determined directly fr<m the properties of lines of 
force and the usefulness of the article is greatly increased 
by careful scale drawings 

Massas R and J Bfck Itd supply for one guinea 
a glass trough 4X3x08 inches which can be raised or 
depressed on a vertical metal upright a distance of from 
li inches to 10 inches from the table This trough forms 
a simple form of light filter when filled with liquid and 
will serve not only as a useful adjunct ti a nii roscopc but 
for many other purposes where it is of advantage to use a 
screen for monochromatic light 

Massas Iaslor Taylor and Hobson 1 ro have 
recently issued two seres of rapid Cooke lenses that 
should prove of great service not only in high speed photo 
graphy but for the finest portraiture and for difficult 
subjects under fair conditions of lighting Ihey are 
known as the Senes iv and it and have full apertures 
of //s6 and //4 s respectively The makers have fully 
developed n these new lenses the advantages of construe 
tion of their well known Series ill and v Cooke lenses 
The leaflet which contains details and prices of these 
lenses includes some striking illustrations of the work 
accomfdishcd by them 

We have received from Messrs BuiToughs Wellcome 
and Co their photographic exposure record and diary 
which IS a most handy pocket book and contams many 
new features Ihe monthly light tables are now placed at 
the end of the book and the order of the months has been 
reversed so that the current month faces the exposure 
Calculator each month being tom off as it passes I his 
renders the calculation of an ci^xMairc a very simple pro 
cess indeed There is also ample room for recording 
details of plates exposed facts relating to positive ex 
posures and ordmery notes and memoranda for each of 
which three separate sets of pages are available In 
addition to these and other items of useful information 
for photographers there is a serviceable article on exposure 
giving complete instructions for using the calculator pro 
vided a concise explanation of the factors governing correct 
exposurs and an up to date list of the speeds of all (dates 
and films including besides Bntlsh a number of American 
and Ctntinental brxnds Bound in a neat cover with 
pockit and pencil attached this excellent cheap and 
compact littli pocket encycloptedia of photography should 
be in great demand by all workers whether amateur or 
(irofewional 

Mr W B Ciivr has published new and enlsu-ged 
editions of parts 1 and il of Or G II Badey s Tutorial 
Chemistry Both volumes have been edited by Dr 
William Bnggs 
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Tub EngUMsnng Standards Committse has no#' X swfirf 
I its report on pipe flanges If is entitled “ 
Standard Tables of Pipe Flanges ” and Is puUlshsd hjf 
Messrs Crosby Lockwood snd Son at ss fid net 

Tub Depertmeift of Revenue and Agnculture of the 
Government of India has published the agricttltoret 
statistics of India for the yeari 1898-9 to i9a»-3 m tsrO 
volumes The first part is concerned with Bntidi India 
and the second with the native States The voluminous 
particulars have been compiled under the supervision of 
the director general of statistics 

Sbvbral catalogues of physical chemical and other 
scientific apparatus have been received from Messrs Brady 
and Martin ltd of Newcastle upon lyne Among In¬ 
teresting instruments deuribed in a supplement that brings 
a larger catulur,ue up to date may be mentioned Sodeeu’s 
new form of gas analysis spfiaratus and Seger s cones for 
the determinatun of the temperature of furnaces kilns 
Ac A special supplementary list of new a|)paratus for 
experiments in physics includes particulars of simple ap¬ 
pliances described in retent text books of pracpul jihyatcs 
which ore largely used in the laboratories or^^ools and 
colleges 

Thb story of the Zeiss works at Jena is of deep interest, 
both in Its scientific and sociological aspects Prof F 
Auerbach described the Jena enteipriie in a volume pub¬ 
lished in 1903 This work has now been translated into 
Fnglish by Mr S F Paul and Mr b J Cheshire and 
published by Messrs hfarsbatl Brookes and Cholkley Ltd 
under the title Ihe deist Works and the Carl Zeiss 
Sdftung in Jena A short account of the creation and 
progreee of these great cooperative works was given in 
the obituary notice of Prof Frnst Abbe which appeared 
in last week s Naturb (p 301) Many other interesting 
particulars w II be found m the English edition of Prof 
Auerbach t book which is a popular description of the 
development and importance of a concern that offers 
valuable lessons to students of jihysics technologv and 
social science 
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OUR ASTRONOMICAL COLUMN 
Astronomical Occdbkbncbs in Febbuary — 

Feb S 9b ym Minimum of Al(rol (0 Persci) 

8 ah CooinnctioD of tbs Moon snd Vetii 

3' ao N 

•I 5b 56m Minimmn of Algol (0 Fersa) 

9 i8b CoDjunetton of tbs Moon snd Ja{ntcr Japdar 

a" 49 

13 5b lam to 6h 3am Moon occults fi* Tain 

(msg 36) 

„ 5h 14m to 6h 39m Moon occulu Taon 

(mas 39) 

14 ith Vcniia at greatest elongation, 46*41 E 

„ Venus. Illuminated portion of duesso 516, of Mtss 
=0903 

5h j»m to 8h 9m Tnasit of Jupiter's Sstclttbs 
lu (Gonymsds) 

^Gwenw#^ « the Moon, partly vinbls at 

4h 41m. fW contact with penumbra 
5b 34m „ , Aodow 

7h om Middle of Ihe eebpse 

Last contact with shadow 


18 


Jb 19W .. .. r_ 

Moon risss at Greenwich at 5h i6m 
Magmtnde tA the eclipss-o 410 
lob 5m to loh 40m Moon occnltt e Vngnis 
(msg 4d} 

VttuyN of! Virginia 

7b 40m Minlasumof A^I(/lPsnii) 
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JamUL’t filXTH Satxlutb—A further teleRram reepmt- 
tiV the recaathr dtecovered nxth tatelHte of Jupiter hat 
beau, receivad from the Kiel Centralstelle It rontairu a 
■tatement from Prof Perrioe that the oluect discovered by 
him It not identical with Prof Wolf's minor planet 

r P V The position of the satellite on January 17 at 
44 301 <Uck MT) was RA>>ih sim Ss 
dec 1.+^ 87' 

A later telegram than the above published in a supple¬ 
ment to No 3900 of the Attronirmuelu Nachnchien 
ftatee that Prof Perrine observed the satellite on January 
17 708 (GMT) and found that its position with reference 
to Jupiter was 866® and its distance 36' 

Gnumais 1 or Combt 1904 e —The following is the 
latter part of a daily ephemeris for comet 1904 e (Borrellv) 
published by Herr M Fbell in No 3989 of the Istro 
notHuehe Saekruhten 


2 IS 7 

a 17 8 


t(tnia) 

+ IS 17 

+ »S 54 
+ 10 31 

+ 17 43 o 2133 o *<538 o 54 


Brightness at time of disioveryoi o (-mag 


From the above it will be seen that the comet It now 
travelling in a north-easterly direction through the con 
stellation Aries and is observible although very faint— 
between sunset -uid midnight 


Solar Fclubb Probibms —In an address read at the 
International Congress of Arts and Sciences held at St 
Louis in September Prof Perrine enumerated and dis 
cussed a number of the outstanding problems which still 
confront solar eclipse observers 

The first problem mentioned was that relating to _ 
existence of an intra mercurial .planet and Prof Perrine 
states that this year s eclipse ought to settle the problem 
so far as the existence of a body brighter than the tenth 
magnitude is concerned Such a body would not be above 
IS or 15 miles in diameter and it would take about x 
million such to cccount for the anomalies in the motion 
of Mercury 

rhe movements and velocities of coronal matter are most 
Important problems which should be settled and as 
stations situated so far sport as I abrxdor and Lgypt may 
be utilised during the coming eclipse this should offer 
an exceptional opportunity of soMng the problem because 
of the length of time between the passing of the shadow 
at these plsces Prof Perrine suggests the employment 
of cameras having focal lengths of 40 or 50 feet and 
pointed directly at the sun or where the atmospheric con 
ditions -ire favourable longer cameras tnnuntM horixon 
tally might be used Ihe rotational velocity of the corona 
as regards that of the sun's surface is another problem 
which he discusses Finally he points out the urgent need 
for a number of well-equipped and well-organised expe 
ditions and suggests that the interchange of plans and 
Ideas before the eclipse takes place might lead to results 
of greater value being obtained 

The Conditions in tiik Solar Atmobpiirrr dir 
iQoo-i —An interesting discussion of the conditions 
obtaining in the solar atmosphere during the minimum 
epoch of 1900-1 as indicate by the author s eclipse 
DBotographs token in Spain and Sumatra is given in the 
January number of the Uulletm <U la SoeiM dr trancr by 
If N Donitch of St Petersburg He discusses in turn 
the spectra of the chromosphere the prominences and the 
cbrona the form of the corona and the solar repulsion 
theory of Prof Bredichin os applied fo the latter 

In discussing the spectrum of the chromosphere, he refers 
to Sir Norman Lockyer s eclipse results and in directing 
speciat attention to the linca at XA 3317 7 and 4x33 8 
(Donitch) he states that his results as to the non-«gree- 
raent of these with the monochromatic coronal radiations 
ineontastably confirm the conclusions amved at from the 
B^Mi observations 

Tiie spectra obtained by M Donitch show that the 
gt«aslncnces may be divided into two Qipes, one composed 
entirely of calcium vapours the tecotd containing in 
addition hydrogen and helium 
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Trianuuiatiom op ihe Pixiapbs Stars— 4n important 
addition to the dita concerning the pokitions the inter- 
mutual distances and the movements uf the Pleiades stars 
It contained in ports vi and vii vot 1 of the Transae- 
iioHt of the Astronomical Obsirvatory of Yale University 

During 1884-6 the dire tor Dr Mkin made a series 
of heliomeler observations for the Iriangulation of the 
Pleiades and published the results m part 1 of the same 
volume of the rratnach m Since then however a new 
source of svstematic erior nffetling such results has been 
discovered and Dr Elkm hss therefore le reduced his 
observations The final values are given in part vi and 
are therein compxred with the simijir results obtained at 
Konigsberg in 184a and th se obt lined during the more 
ri rt triangul tion tamed cut at A ite Ihc results of 
these c > npansons indicxtc a motion m legord to the rest 
of the grctip of 9 out of the 48 stars eommon to the 
three researches the appirent displ icements determined 
from the comparison of Ihe Konigsberg and Yale results 
are shown on a chxrt ucompanying the prisent paper 

Part vii of the publiiation eontams in account of the 
second tnangulxtion carried out at Yale bv Mr Mason 1* 
Smith during the winters of 1900 1 and iqoi-a and 
shows the romplete reduction of the rbsiivitions together 
with 1 final table in wh ch the places of 48 Pleiades stars 
for 18830 are given wilh the precession and secular 
variation vilucs for each 

4 Bricht Mftfor —Mr J Ryan writing from the 
Minor House Kensal Green N W states that he 
observed a very bnlhint meteor at about 11 48 on the 
night of Janu iry 87 The meteor appeared sdiout three 
degrees below Ononis -is bright as 1 star of the first 
magnitude it travelled slowly in a pith nearly parallel to 
a liru joining k ind 0 Ononis me rexsmg m sixe until it 
burst into a green ball when below $ Ononis and faded 
Ihe complete path was triverscd in about 8 seconds 


TIIF GFNFRAI MOTION Of CLOUDS 
'T'HC issue of the (Quarterly Journal of the Royal Moteor 
ologteal Society for October 1904 contains a trans¬ 
lation of the report in ihi intemitiona) observations of 
clouds presented by Prof H H Hildebrandsson to the 
Permanent International Committee during its session 
xt Southport in 1903 It is not too much to say that 
this report is one of the most important contnbutions to 
our knowledge of the physics of the atmosphere which 
the last twenty five years have brought forth and the 
Royal Meteorok gical Society has rendered a substantial 
service by making the report accessible to English readers 

Our knowledge from direct observations of the average 
motion of the air over the greater part of the earth's 
surface has been in a sense complete for a considerable 
number of years but f the currents in the upper air we 
have until recently had little or no direct information 
and all schemes of a geniral circulation of the atmosphere 
xs a whole have had to substitute hypothesis for fact In 
dealing with this part of the subject It therefore became 
of the highest impcrtame to see whether any direct 
evidence tould be obt lined rn this point Ihe most obvious 
method of attacking the problem consisted in observing 
the direction and speed of drift of dust or water 
particles suspended in the atmosphere Dust particles are 
seldom sufficiently numerous in the upper air to be of 
in this connection but clouds occur in all parts of the 
world and their obierv iiion is comparatively easy Even 
this method however has its limitations Obvervailodi 
are ilearly impossible on cloudless dayi ftnd it also f^ 
quentlv happens that the upper clouds arc obscured by 
lower cloud forms 

To obtain any general results observations from every 
part of the earths surfxie were essential and to secure 
these the ponderous machmerj of international cooperation 
had to be called into play In the year 1878 a request 
was addressed to the Hemionent Internetionel Committee 
to organise a comprehensive system of cloud observetloos, 
Aftef eome preliminary consultations a scheme In whtdi 
cloud fornle were divided into two classes vix ^ 

lower Hoods was sHopted and observations on this plaq 
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paruon of tlw rtaults however ibaw«d that the «h>pted 
claMlflcatioii WM iudequete «sd it became necctsary to 
agrto on a more complete auhtUvUtos of doud forma 
Thia taak proved to be by no meana an eaay one but 
eventually our preaent international elaiaiflcation of elouda 
into ten mam typee waa adimted and aome yean later 
eariy in 1896 the international cloud atlaa which contalna 
twenty*eight coloured platea lUuatrative of cloud forma 
together with aaplanatory text In three languagea waa 
puUiihed 

At the requcat of the committee doud obaervatione were 
carried out at a large number of atahona during the 
penod from May 1 1896 to the end of 1897 At the 

more important atationa the height and the direction of 
motion of douda were determined by meana of the photo 
grammeter or with theodohtea at the remainder direction 
Of^ waa obaerved with the help of nephoaoopea 

The materiala thua accumulated oa well aa a large 
number of trustworthy observations of earlier date are 
discussed bv Prof Hudebrandsson in the preaent report 
The method adopted haa been to work out tor each region 
of the earth a aurface the direction of the average monthly 
drift of the atmoaphere at vanoua heights with a 

resultantometer devised by Mr Sandatrom The 
results are set out in tables and diagrams and m what 
follows attention will be d rected to aome of the moat 
important points 

1 —Tropical 2o«< 

Observations at stations near the equator agree in show 
ing a drift of the upper atmoaphere from some easterlv 
point at all seasons of the year At Paramaribo (Dutd 
Guiana lat 5!° N) out of 370 observationa of upper 
clouds only 6 were from south east and five from north 
east This well marked easterly current in the upper 
most regions of the olr near the equator waa revealM In 
a moat amgular manner during the eruption of 
Krakatoa in 1883 I he optical effects produced by the 
fine dust which waa carried up to great heights travelled 
round the earth from east to west in about twelve or 
thirteen days indicating an upper east wind moving with 
the prodigious veloaty of 83 miles per hour 


winds formulated by Halley and completed by Hadley 
teaches ua to expect upper anti trade winds from south 
west or north west in the northern and southern hemi 
spheres respectively and this expectation was found to be 
fully confirmed At Mauritius which lies m the centre 
of the region over whiiJi the south-east trade wind pre 
vails the cloud observat ons show a steady upper wind 
from the north west throughout the year We may there 
fore assume the existence of an upper wmd from the 
eouth west at corresponding latitudes in the northern heml 
sphere 

As more temperate regions are approached this south 
westerly wind becomes deviated to the r^t and at 
Teneriffe and still more decidedly at San remando and 
Lisbon the average drift at the cirrus level is from almost 
due west No support is afforded to the assumpbon made 
by James Ihomson and by Ferret in their schemes of the 
general circuiaUon of the atmosphere that the anti trade 
wind continues its course as an upper south westerly wind 
until the Arctic regions are reached 

Special interest attaches to the observations from the 
region between the upper equatorial east wind and south 
westeriy or north westerly onti-trode winds On the 
northern side of the equator at surface level a broad 
band on the earth s surface is alternately covered in 
winter by the north east trade wind and in summer by 
the tropical belt of calms At higher levels a similar 
altamation is shown In wmter when the trade wind 
prevails at the surface the anti trade from south west 
MOWS above but in summer the tropical upper east wind 
is found above the calm region at the surface The 
observations from square No 30 of the Atlantic Ocean 
whidi is situated in lo^-ad* lat N , so'-ao* long W 
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form the most com|dete example of this aMamattlHi iw 
Prof Hfldebrandsson a rsport, stano further very MrUdte 
instances are to be fouM in the doud results for VM 
West Iwhaa recently published fay ttie U S Weathar 
Bureau (Uenthiy Weather Rnttw, vol xxxU No 

p *66) 

in —iiMtM 

The wind circulation over India is exceediagty oomplf]^ 
at the surface but at higher altitudes a mudi darter 
state of affairs u found to prevail Prof Hildebrandason 
divides hit observations Into two groups those from the 
north (Lahore to Calcutta) and those from the more 
central districts between Bombay and Cuttadc He finds 
that in the forma: the upper currants blow steadily frmn 
the west from Decembo- to April but during the remainder 
of the year they tend to become easterly Over Central 
India the upper westerly wind prevails throughout the 
year except in August and SMtember Since the appear¬ 
ance of the rqiort Sir John Eliot has dealt with the de¬ 
tailed cloud observations taken at six Indian stahona 
during the years 1896-1900 (Indum Ueteorolegicai 
UemetTM vol xv part 1) These show a much steadier 
upper westerly current in the north At Simla and Jaipur 
the average upper wind is westeriy throughout the year 
at Lahore and Allahabad an easterly component imears 
in the averages for August and September only Further 
to the south we find on alternation similar to that de¬ 
scribed above At Madras the equatorial upper current 
from the east prevails during the summer in winter the 
upper currents vary between south and south west 

IV —Temperate Zone 

Throughout the temperate sone the direction of the 
average upper rurrents is from aome westerly pomt all 
the year round in both hemispheres though few observ¬ 
ations are available from the south of the equator In 
Europe and in North America there is thus substantial 
agreement between the general dnft of the atmosphere 
at all levels but when we turn to eastern Asia this is not 
the case Ihe excellent observations taken at the Observ 
Btory of Zikawei (Shanghai) show that at the surface and 
at the level of the lower clouds the prevailing direction 
IS from the north during the winter and from the east 
i« towards the low pressure system over the continent 
of Asia during the summer but already at the level of 
the intermediate clouds and still more at higher levels a 
steady drift from the west is found at all seasons Similar 
results are shown by the observat ons from Japan 

Though there is substantial agreement in the mean 
direction of air motion over Europe at all levels a general 
tendency for a lonponent from the north to muM its 
influence increas ngly felt at higher altitudes is clearly 
shown Thus at Upsala during the winter months the 
surface wind is from the south west the lower douda 
travel from west south west and the intermediate ones 
from west north west while at the amis level the direc¬ 
tion of motion IS from north west Further north at 
Nora in Swedish Lapland amis moves from nmth-west 
throughout the year Some psuticulorW interesting results 
have Wn obtomrd from those of M Twsaerenc « Bort’a 
balloon ascents in which the level of the highest cloud 
forms was exceeded In all these cases the balloons war* 
carried towards the south east showing that they met 
with a north westerly wind in the uppermost layers of 
the atmosphere 

North westeriy wmds at the cirrus level are also verv 
prominent at Perpignan Pole (Austria) Tiflis and Madrid, 
statwas which he on the northern side of the tropical bdt 
of hiah pressure over which as we have seen above tho 
direction of the anti trade winds has become deviated 
from south west to west 

Prof Hildebrandsson sums up the results he has arrived 
at under the following heading — 

(1) Above the thermal equator and the equatorial cahaa 
there eslsto throughout the year a euneiit from tbs east 
which appears to have a vary high veloaty at great 
altitudes 

(a) Above the trade winds, and trade wind* imm seuth- 
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la du aonlMni heaitapiiw* aad firom north-wett la 
tba Muthani bemiqibet* m^I. 

0) ThtM aati-trade wtodi «lo not utend beyond the 
pe6r limit! of the trade wind!; they are derlated to the 
Tight in the northern hemlipliere and to the left in the 
eoiMhem, and become current! from the weet above the 
ttropicai high preewia areai, where they deicend to feed 
<iiie trade wlnu. 

(4) The air of the temperate aonea le Involved In vast 
‘"pmar wblripooli," which route from west to east. 
Tni! rotatoiT movement appears to be similar to that of 
•ordinary cycwnss; die air In the lower layers draws nearer 
to du centre of the whirl, while that in the upper layers 
recedes from it more and more as the height above the 
earth’s surface increases up to the highest regions from 
which we have any observations. 

(5) The layers of upper air of the temperaU tones over- 
dow the tro^cal high pressure areas, and there descend. 

(6) The IrreguIarTties found at the surface of the earth, 
more particularly in the monsoon areas of India, disappear, 
ew a general rule, at the level of the lower or intermediate 
clouds. 

(7) The theory of a vertical circulation of the atmo¬ 
sphere between the trMlcs and the ixdes, which has 
hitherto been accepted (Ferrel, James Thomson), must be 
abandoned. 

The report as published in the society’s ioumal is very 
fully illustrated by reproductions of the diagrams of the 
original edition. M. Teisserenc de Bort’s charts of the 
average distribution of pressure at the 4000-metre level for 
January and July are also given, and they illustrate in 
a very strilcing manner the scheme of general circulation 
of the upper air to which the results of Prof. Hilde- 
brandsson's report point. 


AMERICAN HYDROIDS.' 

'T'HE first part of this large srork dealt with the plumu- 
^ larian hydroids. After an interval of four years, the 
second part, a folio of some 150 pages and 57 plates, has 
been issued. It appeals exclusively and intentionally to 
4he student of nstematic soolo^; but owing to the wide 
sHstrlbudon of the familv—the sea-firs " of our coasts— 
this account, though dealing primarily with American 
:^Mcies, will assist studwits of sertuiarian taxonomy in 
almost any part of the world. 

The plan of this book is that of the first part. There 
is first an anatomical account of the stem and Us branthes, 
then a rdrumd of the distribution, horizontal and vertical, 
in diflsrent seas, and finally a hundred pages of specio- 
graphy. The most assiduous care has bm employed in 
•drawing up these descriptions and in ilhistrating them 
by welt selected figures; and moat critical and generous 
consideration is given to previous researches on this group 
of animals. 

For some not very obvious reason. Prof. Nutting has 
decided to postpone the more Interesting bearings of his 
•subject to the final volume, and confines himsiuf In the 
WOK before us ri(^dly to a consideration of the taxonomic 
suid diagnostic features of the Sertularidm. We look in 
■vain for any explanation of the mode of distribution, 
though the occurrence of the majority in Aladtan and 
Arctic waters suggests a polar origin. There is no 
■attempt to explain the absence of free raeduass, nor are 
we fidven any information as to the hsUta of these 
hydroids, their modes of growth and of repairing Injury, 
The influenos of ii^t upon their brStaehing aM reoroductivs 
powers. Thera is not a single mqierimlnt lecoroed in the 
sro^ rimugh it is to be expected from the jslasdclty of 
■euefa cosienterates that continuous and discontinuous 
■variation may be Induced by dianges in environment. 
On tile otiier hand, differentiating anatomical cherecters, 
■eiwh as the forma of branching, me abapa of the genidial 
■sacs, and tim opercula, an d aa c r ib e d and combined into a 
e ys t a m ivith gnat can, and it is to be hoped that Prof, 
tratting has laid the foundatioo of a parmanant and 
•authentativa dasrification. 
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OxroBS.—The Vice-Chancellor has been informed that 
at a meeting of medical graduates recently held in Lon¬ 
don to contider the present provision in the university for 
the depitrtment of pathology, it was resolved (1) that 
stepa should be takn to bring before the univernty the 
necessity of permanent and adequate support being reeved 
for the pathological department; (a) that a fund be started 
for the purpose of assisting in this object, and the primary 
object of thla be the establishment and endowment of a 
profeesorshlp in pathology. 

It wai announced last term that the Rhodes trustees 
have made a grant for five years to Dr, Ritchie, the preeent 
reader in pamology, and New College has now elected 
him to an ordinary fellowship for seven years, provided 
that he continues his readershm and does researrh work. 
Mr. Edward Whitley, Trinity College, hat very generously 
given the university a thousand pounds towards the per¬ 
manent endowment of a pathology chair. 

Cambridoi.—T he Vice-Chancellor announces two impor¬ 
tant bequests whirh have been left to the university. The 
first consists of soool., to be expended in improving the 
instrumental equipment of tho Newall Observatory, and 
of a very valuable collrction of illuminated manuscripts 
and early printed books and objects of mediieval and early 
art, to Ik placed In the ITtzwiIliam Museum, left by Mr. 
Frank McCIcan, F.R.S., of Trinity College The second 
bequest is left by the late editor of the Athenaeum, Mr. 
Norman Maccoll, of Christ’s and Downing Colleges, and 
consists of 500I. to form some endowment for a lectureship 
in Spanish or Portuguese, together with a vsluabln library 
of l^lu. 

The number of commissions allotted to the university, 
the first half-yearly nomination to which will take place 
after the examination in S^ember next, is one in the 
Royal .\rtlllery, one in the Indian Army, and five in the 
cavalry, Foot Guardi, infantry, or the Army Service 
Cimi 

The regulations for administering tho Gordon Wigan 
fund are announced. The revenue will be divided between 
tho epecial board of physits and chemistry and the special 
board of biology and grology, to be used in promoting and 
encouraging scientific education and reseaith. The bequest 
amounts to some <)ooof. y, 

LO.NDON—Mr. William Loring, late director of educa¬ 
tion under the County Council of the Weet Riding of 
Yorkshire, has been appointed warden of the Goldsniltfai’ 
College, New Cross, and Mr. Edgar Schuster Frandc 
Galton research fellow in national eugenics. 

The Mercers’ Company has voted a sum of jooot to 
the university for the promotion of the study of physi¬ 
ology at University College. 

Mr. W. Williami has been awarded the degree of 
doctor of science through a thesis on ‘ The Tenmerature 
Variations of the Electrical Resistances of Pure Metals,” 
and otW contributions. 

Mr. H. M. Hobart has been appointed lecturer in 
electrical engineering design at the Northampton Institute 
In succession to Mr. E. K. Scott, who has been apptinted 
lecturer in electrical engineering in the University of 
Sydney. Mr. M. H. Smith has been ajminted chief 
assistant in the mechanical engineering departnunt In 
suoeeffion to Mr. W. E. Curnock, who has been nppotntsd 
bead of the mechanical engineering deportment of the 
Technical College, Hudderefleld. 

Manchxstxx.— The new public health laboratories, wbidi 
have been erected by tho Victoria University and have cost 
13,000!., were opened on Jonusiy sy by Mr. W. J. 
Croisley. Lord Spencer, Chancellor of the University, 
presided at the ceremony, and the large gathering IncludM 
the Lord Mayor of Manchester and the Mayor of Salford. 
Honorary degrres were afterwards oonferm upon Prof. 
Calmello, LUle University; Prof. Perrondto, Turin Uni¬ 
versity; Prof. Salomonsen, Copsahagm University: and 
Captain R. P. Scott, R.N. 

It has been reeolved to institute, in ^ United Cdlega, 
Univertity of St. Andrews, a lechuesMp in organle 
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chemiitry, and to appoint Dr. Jamoa C. IrvlDo aa the 
lecturer. 

It ia reported in ScUnct that, by the will of the late 
Mr. E. W. Codman, of Doeton and Nahant, Maaa., an 
eatate which may reach aoo.oool. will be equally divided 
brtween Harvard Univeraity and the Maiaachusetta General 
Hospital. 

Thb United Statea ambassador, Mr. Choate, has accepted 
the Invitation of the governing body of the Battersea 
Polytechnic to distribute the awards and deliver an address 
on the uct'asion of the next annual distribution of priiei on 
Wednesday evening, February aa. 

It is reported in Science that Harvard University and 
the University of Berlin have practically arranged a method 
by which a temporary exchange of professors wiil occur. 
It is further stated that a similar arrangement has been 
made between the Massachusetts Institute of Technology 
and the Berlin Institute of 'irehnoiogy. 

Mr J. D Rockefblipr has aljraified his willingness to 
contribute to the University of Chicago for the year be¬ 
ginning Julv I, iqns, the sum of 44.oaoi. for current 
expenses, this being the same sum that he has contributed 
during the present year. Mr. Rockefeller has also con¬ 
tributed this year is.ouui for the enlargement of the 
heating plant of the university. 

A couR&s of lectures and discussions has been arranged 
by the Childhood horiety and the British Child-Study 
Association, to be delivered in the Parkes Museum, Mar- 
garet-street, W., and will commence on February 9. Among 
the subjects are —Some physiological problems in educa¬ 
tion; the proposed anthropometric survey; mental faculty 
of the child : its growth and culture, fatigue in children; 
the health of children qua food and management; and 
imitation. 

At the annual conference of representative Mahomedans 
from all parts of India, held at Lucknow a month ago, it 
was agreed to form science faculties at Aligarh - College. 
The list of subscriptions towards this object was headed by 
the Raja of Mahmudabad with a munificent donation of 
Rs.35,000. The aggregate subscriptions to the fund for 
promoting the advancement of Aligarh College to the 
status of a university, which wilt be the future university 
of Mahomedans iiu India, now amounts to Rs 1,04,000 
(7000I.). ^ 

In connttllon with the fund instituted to supplement the 
resources of the Melbourne Univeraity, the Hon. F. S. 
Gnmwade has given loooi. for the purpose of founding | 
an annual prise at the university, to be awarded in respect 
of research work in some branch of industrial chemistry. 
Ihis donation, says the Pharmaceulical Journal, raises the 
fund to ii,oool,, and enables the university to claim a 
subscription of loool. promised by Mr. Andrew Cam^e 
The whole of the money subscribed, which, with a Govern- 1 
ment grant of i3,ooo{., now totals 34,000!, is to be devoted 
to the purpose of building laboratories. The Government 
has promised a supplementary grant of 5000!. next year. 

The need for a university in the south-west of England 
continues to be urged locally from time to time. At the 
recent ordinary general meeting of the governors of 
University College, Bristol, Mr. Henry Hobhouse said that 
it was unfortunate that the south-west of England was 
almost the only part of England and Wales that had no 
local university, and spoke of Bristol as the only possible 
centre for such an Institution. Principal Lloyd Molten, 
F.R.S., who returned recently from a visit to the United 
States, gave it as his (pinion, after inspecting the equip¬ 
ment ond work of ilie American university colleges, that 
when the amount of work done by the ataff of Bristol 
University College is compared with the amount being 
done in any one of the American institutions he had visited, 
and the cost of the one ia compared with the cost of the 
other, Bristol University College ia ahead of them all. 
Several speakers urged the pressing need for more funds. 
In this connection sre are glad to notice that the college 
received last year nearly 5000!. in donations outride the 
ordinary income. 
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I'm Association of Technical Institutions held its a nim a f 
general meeting on January ay at the Manchester Sdieo^ 
of Technology. Sir Philip Magnus was elected pieslds u f 
of the association for 1905, and In the course of bis addrstd 
directed attention to the fact that in tochnical institutions the 
students who attend even the most elcfflentaiy tedinologicdl 
classes are too often insufficiently prepared to prafft by 
the teaching. Ihey are deficient in power of expresskmi 
they lade practical knowledge of arithmetic and the rudi¬ 
ments of science and the necessary ricUl in drawing. In a 
word, the training in the elementary schools of the country 
has not product satisfactory results. The dementary 
teaching must be made more practicaL The workroom 
will supersede the class room in elementaiy schools, con¬ 
tinued Sir Philip Magnus, and manual tralmng svfli becodM 
the central feature of the training around which other 
studies will be grouped. Numerous papers were read. 
Prindpal Reynolds, of Manchester, Mr. Wilkinson, of 
" 'ton, and Principal Crowther, of Halifax, read papers 
the co-ordination of the work of evening contlnuatioa 
schools and municipal technical Institutions. The co¬ 
operation of employers in the technical training of their 
apprentices was the subject of a discussion opened by 
Prindpul Belcher, of Coventry, and Principal Gannon, of 
Norwich. The registration of teachers in technical insti¬ 
tutions was dealt with by Principal Wells, of Battersea. 


The report of the council of the Association of Technical 
Institutions was presented at the annual generjd meeting 
on January 37. The report states that, from tae point of 
View of those specially concerned with technical education, 
the year 1904 has been marked chiefly by the development 
and coordination of local educational organisation and 1^ 
the perfecting of matters of Internal administration. It 
is too soon, the leport stales, to say what the effects of 
the abolition of the Technical Instruction and Local 
Taxation (Customs and Excise) Acts and the placing of 
all branches of education under one local authority may 
have upon the further extension of teihnlcal education. 
While recogpiising the possible danger to these interests of 
the large and growing demand for expenditure upon other 
branches of education, the association views with satis¬ 
faction the increasing recognition of the belief that 
technical education can only produce the best results when 
it builds upon the sure foundation of a sound secondary 
education Among matters to which the association has 
given attention may be mentioned that of the possibility 
of obtaining n number of research scholarships, tenaUe 
by advanced students in technical institutions; and that of 
the desirabllitv of Instituting a scheme for the issue by 
technical institutions of diplomas upon some common 
basis of award This last question is of such importance 
that it has been referred to a subcommittee for further 
inquiry and report 


The annual meeting of the Mathematical Association 
was held at King’s College on January 38. Prof. G. B. 
Mathews, F.R S , was elected president for the ensuing 
■. Papers were read on models and their uses by 

- E. M. Langley, and on the new geometry by Mr. 

W. H Wagstaff, who does not think it is desirable to 
make all boys learn deductive geometry, but that smne 
should learn logic instead, and that some training in 
practical geometry should be given to all. A discussion on 
the question . “ Should Greek be CompulMiry for Mathe¬ 
maticians at Cambridge? ” was opened by Mr. A, W. 
SiddoDB, who urged that mathefnaticlans should not have 
^leria] arrangements made for them; that, if Greek was 
wmpuisofy for others, it should be for mathematicians also. 
Prof A. R. Forsyth, F.R.S., said it is to bis mind 
extraordinary that teachers of classics argue that, if Grerit 
made optional, therefore the subject will become extln^. 
Tba subject has a strong hold on the public schools and 
the universities; every outside inducement to its con¬ 
tinuation is still maintained, but in a large number of 
schools in the country Greek Is now extinct. If the ancient 
unlv^ties maintain this barrier of Greek os a pfelimfnary 
quallflcaUon for a degree, it means one of two thing*— 
either that all the boys in thoea schools when Grew 1* 
now extinct are cut on from the unlversitief, and so thpee 
institutions cease to be contrj^tlng to ^ edui^oant 
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1 Un point of view of Mtwjring a muuvblB minimum 
nm*t vaa aalcad for U a rtiaxation in favour of education 
is guwral and not in favour of any apecial claai of people 
The tdlmination of literary training in the country la not 
Nng aougfat 


SOCIETJES AND ACADBMIES 

London 

Royal Bodoty, November 24, 1904 —“ Preliminary Com 
municaDon on Galvanic Cilia produced by the Action of 
Light ” By JDr M WIMorman (From the Davy 
Pamday Laboratory of the Royal Inatitution) 

The author finda that there la under the actum of light 
a region of galvanic cella aa wide and aa varied aa in 
the taaa of oi^ary galvanic oella He finda conatant and 
inconatant cella reveraibla and irrevaraiUe celli The 
chamical reactiona and chemical equilibnum in the galvanic 
oombinatuma are now perfectly clear they prove however 
to be all rw genem all tibe phenomena bemg intermixed 
and charactenaed by phenomena d induction and deduc 
two peculiar to IiMt cella only The author alao 
lucceeiM m placing thla region of phenomena on a phyuco 
mathematical baaia teating and proving the fundamental 
• ■ III detada “ 


e4)uationa experimentally in 


g^ht 


The principal 

) The total E M F created by light conalati of an 
E M F produced by light at a conatant temperature 
owing to the increoee of the chemical potential and of 
the aolution pretiure of the expoaed plate and of a thermo 
B M F cauaed by one of the plate* in contact with the 
liquid being heated by light Both E M F a are found to 
be directiy proportional to the intenaity of light both 
-1 current* in the aome direction thua proving that 
acta on the chetnical potential a* well at on the 


(a) The peculiar couree of the induction and deduction 
perioda enablea one to diatinguiih conatant and inconitant 
cell* ahowing poiariaation from one another A coneider 
ation of the chemical compoeition and of the reaction* 
going on in the ayatema under the action of the current 
lead* to the aame reeulU 

(3) The induction period follow* a law 

-w) (»-», + K), 

giving at the aame time alao the fundamental law of 
photography relating to the connection between the amount 
of ailver eailt* decompoaed and the time of expoaure The 
deduction period follow* a aimilar law 

-dir/rfr- r(.,-*)(--*,+K) 

(4) The fundamental equation for the E M F of con 
atant cell* revereible in reapect of cation ’ {• g Ag plate 
in light AgNO, aolution in light AgNO, aolution in ‘ 
dark Ag plate in the dark) la 

aE«o 860T (log. Pi/P* - »/•+» log. volt 

and for conatant cell* reveraible in reapect of 
amon U g Ag BrAg plate in light KBr aolution 
light KBr aolution in the dark Ag BrAg (date in 
dark) It , 

iEmo 86oT( - log. Pi/Palog,/i//.,)iO-« vol, 
where P/ P4 are the aolution preaauree of the electrode* 
in light and in dark p are the aamotlc preaaurea of 
the cation or onion in the aolution in light and In dark 
and T i* the abaolute temperature 
The theoiy of thermugaivanic cell* 1* alao given in the 


Communicated by Prof J H 


CaOdyai* by Collov 
Thi* paper coi 

by NwmiZtih,,...,, - 

optelytic decoanpoaition of hyAwgen peroxidi 
NO 1840, ^OL 7ll 


coHoida] metala probably take* place practically tnatan- 
taneoutly on the turface of the caUlyaer ao that the 
concentration of the hydrogen peroxide there 1* permanently 
maintained at xero and the velocity of the reaction actually 
meaaured la that with which diffualon and convection 
renew the aolute in contact with the catalytic partide* 

Aa a reault it wa* ahown that Nernat a hypotheala 
would lead u* to expect the reaction to proceed aa one 
of the firat order a concluaion which agree* with the 
experimental reaulta found by Bredig and hi* pupil* The 
actual value* of the experimental velocity-conatante are 
however far too email to allow u* to reconcile them with 
Nernat a auggeation and the latter muat therefore be 
rejected 

In order to arrive at thi* reault minimum theoretical 
value* for the rote of the reaction were calculated on 
Nernat a hypotbeai* For tbi* purpoae the particle* were 
aaaumed to be aphere* with a diameter of o 5/1 a value 
which according to Bredig 1* gmter than any which 
wax met with in hia aolut unx The particle* were eup- 
poaed to be in a atate of continual movement performing 
the xo called Brownian motionx but in trdvellmg through 
the aolution were xaaumed to take with them a film of 
adhering liquid In order to obtain a minimum value for 
the reaction velocity the total volume of the filma waa 
auppoaed to be equal to that of the whole liquid Fhe 
diffuxion coefficient of hydrogen peroxide at *5” waa taken 
ax 10-* cm'/*ec a value which 1* x nailer than that of 
moat aubatancee with heavier molecule* 

Ihe great part played by convection due to the Brownian 
motion* of the p^iclo* and stirring by gaae* Ac was 
demnnxtrated it being pointed out that the experimental 
rexultk regarding the dependence of the velocity conatanu 
on the concentration of the ntnlyaer can only be reconciled 
with the idea of a heterogeneous reaition if convection 
playx an important port 

Lastly It was shown that the experimental facts all 
agree with the assumption that the actual velocity of the 
reaction on the eurfaces of the particle* always ha* a 
finite value which ix proportional to the concentration of 
the solute in immediate contact with them 
In conclusion Nernat a views regardmg reaction 
velocities in heterogeneous systems were cntcised from 
a thermodynamical point of view and it was shown that 
whereas they may possibly bo correct for the majority of 
physical proteceex great coution should be exercised in 
applying them to protesw* of a chemical nature 
January 19 — The Dual Force of the Dividing Cell 
Part 1—The Achromatic Spindle Figure elucidated by 
Magnetic Chains of Force By Prof Marcus Hmrtmm 
Communicated by Sir William T Tbiseltoa Dysr 
kOMG CIE FRS 

The essential points of this research are described as — 
(1) The introduction of x convenient apparatus for the 
study of the axial section of lieldx produced by isolated 
poles of a dual force 

{*) ihe formation of cha%tu of force in a viscid material 
the recognition of their chara ter ns a distinct type of 
material configuration and the study of their properties 
(3) The application of the conception of relatne per 
meabiUty and of the recognition of chains of force to 
the problem of the cell figure 
Zoological Soeietv fannary 17 -Mr C A Bmleogar, 
FRS vice president in the chxir —(i) Some notaa on 
the cranial oeteology of tie maatlgure (Uromaatix), (a) 
a contnbution to the anatomy of Chlamydosaurua and 
some other Agamidm and (3) a note on the brain of 
Cynopftheciu mger I F ■ o d dnrt*. FRS —(1) A 

collection of sipunculids made at Singapore and Malacca 

S ) a collection of gephyrean worms from Zansibar and 
) the sipuneul ds and e hturids collected .during the 
Skeat Expiation to the Malay Peninsula W 1 

Uw i otw af r Four new spe lex wrte described m the 
second paper and nine In the last —On the oral and 
pbaryngw denticles of elasmobranchs A D Imnsd. 
^e author had found that thexe denticlea were present 
in varied abundance over the mucous membrane Umitg 
both the erol and [diaryngeal cavities in many of these 
fishes Otit of the specimens of the nineteen speewa 
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(wp wmi tmg ngfatan genera) •uunlned only five belongs 
Ing to u many genera were feund to be totally dewM 
of tbeae etructurec —The dnill of a muek^ ntMn die 
nver mvda of the Severn Valley at Frampton-on Severn 
near StonehouM Gtouceeterefalre Dr C W AMvwmMi 
T he ^Mcimen coneltted of the cranial portion of the ekull 
of an oM bull and wu found by Mr W T Rennie of 
Chepetow who had preaented it to the Bndih Muaeum 
Remains of this species were comparadvely rare in Britain 
and the nearest prev ously recorded locality to that de 
senbed was Barnwood near Gloucester —Three new 
birds obtained by Colonel Waddell C B on the recent 
expedition to Lhassa H F Dtwsear The birds ex 
hibited and described were —Babax woddrlli nearest to 
but diffenng widely from Babax Umeeolatut Garrulax 
Ubaiaittu a much darker and more uniformly coloured 
bird than GamOax tamtio with the terminal part of the 
Uil white and Lamut lama a much darker bird than 
Lamar scbach with less white on the forehead no rufous 
on the back or scapulars and no trace of an alar speculum 

Koyal Meteorological toe eiy January i8-CaH D 
Wilson Barker president in the chair —The Proeldont 
delivered an address on the connection of meteorology 
with other sciences He said that meteorology and astro 
nomy were doubtless the first of the sciencea to attract 
the attention of men—whiih of the two exerts most 
influence on the wellbeing of humanity is a matter de¬ 
pendent on the position of the globe in many regions 
people are but slightly affected by the weather while the 
heavenly bodies particularly the sun exert an enormous 
influence on human life Every where in nature we find 
the effects of meteorological agencies After speaking upon 
the affects of evaporation winds rain ice snow and 
pointing out the influence of weather on animal life 
vegetation health Ac he said that meteorology is a 
science deserving more attention than it receives He 
thought It ought to be recognised as a preliminary to the 
studies of geography geology and kmdred subjects and 
ho was of opinion that meteorological observatones might 
very well be fitted up in schools and pupils taught to 
observe This could be done at a small cost of time or 
money The tendency at present is to particularise in all 
scientific work but the true path to progress lies in keep 
ing a comprehensive outlook on the whole field of investi 
gation The United States have devoted much attention 
to meteorology with most satisfactory results It is to be 
regretted that official help and encouragement are so de 
ficient in this countiy The bafiling difficult nature of 
meteorological problems should but serve as an incentive 
to their ducidation The persistent observer gains mudi 
not only in knowledge of the subject but in tae habits of 
close and accurate investigation which he insensibly 
acquires and oil workers in this field learn to appreciate 
the difficulties which confront their fellow labourers and 
to recognise the value of what has been done the 
meteorological organisations of the world—Mr Richard 
Bentley was elected president for the ensuing year 

Entomological Society January i8—Irof £ B 
Poulton in the chair —Mr T Merrifield was elected ^ed 
dent for the session >904-5 —The president Prof >wH tt oWt 
delivered an address In which he diseuwed the part played 
by the study of Insects in the great controveny on the 
question Are acquired characters hereditary? He 
argued that the decision whether 1 amardc s theory of the 
causes of evolution is or is not founded on a mistaken 
assumption lorgsly depends upon evidence supplied by die 
insect world and finally concluded that the whole body 
of facts strongly supports Weismann s conclusions At 
the end of his address the president urged that the study 
of insects is essential for Uie elucidation and solution of 
problems of the widest interest and tiis deepest significance 
Dubun 

Royal Dablla Society, December ao 1904 -Mr W E. 
Wilson F R S In the choir —Unrecognised factors in 
the transmission of gases through water Dr W B 
AMotioir The author hat desenbed m this communlca 
tlon an experimental investigation of the downward stream 
ing vdiidi has been met witii in expenmeats m dlfnaleq 
of gases in water when the gas Is placed above the 
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water HOiner baa Mctibed thk dbwnward WtmUMni W 
the water becoming heavlar as It dlfibohrea the gH 4M 
so forming concentration currsats The hathbr iMfs* 
from bis experiments that the strsamlng is a gravRaAtfiat 
effect but that it is not due to ooncwitiktsd shhitiCH 
currents as understood by HUfner Ha also shows 4mt 
when the surface hgrers of long columns of Water, of 
small cross ssction ora contmuoudy agitated by meehanhiat 
stirrers or by currents of air drawn tfarmigh them Bie 
streaming becomes very rapid with the reeult that the 
columns of water are saturated with the gas in the courso 
of a few hours The streammg takes plm more rapfdlf 
in sea water than in distilled water —S^ndary radiauon 
Prof J A MoMaiiMd —The partial dlfferentud oqna- 
tions of mathen atical physics Prof A W Coiwsragi A 
new method of obtaimng singular solutions of these 
equations was obtained appUcaUe to non homogeneous 
equations A new dass of functions called kinetic func 
tions was ntroduced—The Primary rocks of Ireland 
with their intrusive rocks G H KlnsJisut The first 
port of the paper gave a general account of the rocks from 
the Permian to the Cambnan specially mentioning their 
diaractenttic shore accumulations The second and more 
important portion treated of all the occurrences of Irish 
Ardueans with their exotic adjuncts and their probaUe 
equ valents in England Wales Scotland Canada and the 
United States of America 

January 17 —Dr W E Wilson F R S In the chair 
—^Improvements in equatorial telescope mountings Sir 
Howard arwbto, F R S The author described a new 
form of slow motion for large equatorial telescopes in 
which a email electric motor is UM for actuating the 
differential wheels which are ordinarily worked by an 
endless cord This new form was first applied to the 
S4 inch photographic equatmial of the Radcliffe Observe 
atory Oxford and is now beiw applied to the photo- 
gra^ic equatorial at the Cape Town Observatory which 
IS of the same sise The working of the instrument 
which was exhibited at the meeting was demonstrated 
by the author who also read a paper on a simplified form 
of his electrical control which has lately been applied 
to several large instruments—On the temperature of 
certain stars W E WHawn, F R S It seems probobl* 
that m the sun and some stars there are two quite 
distinct sources from which wo can receive light which 
gives a continuous spectrum First the pbotoi^Mic 
clouds which are composed of dropleta of matter in the 
solid form probsbly carbon secondy layers of Intensely 
hot gases which ore under considerable pressure Between 
these two sources of radiation lie principally the vapours 
of titanium and vanadium and otkiw elements of suitaUe 
atomic weight In a sun spot the temperature is lorally 
so high that the photo^enc clouds ore volatilised and 
we then get the radiatkm only from the gaseous layer 
below the spectrum being daraened by the intervening 
layers consisting principally of the vapours of titanium 
tK the lines of which are widened and daikened It is 
then suggested that as a star like Arcturus or type hr 
stars have a sjiectrura which is very sunilar to a sun- 
sjMt in tbeae b^ies the temjisrature is so high that they 
have no photosphenc clouds and that tbSr wont of 
brilliancy is caused by their only receiving dw rodiationa 
from the gaseous layers which lie at some depth in their 
atmos^eres —Mr Richard J Moau exhibited the obaorp- 
bon spectrum of liquid oxygen 

Manchbsteil 

Literary and PbUoaophical Boeiaty, Deconber 13, toon 
—Mr W H Johnson in the chair —Note on the dissemln- 
arion of se^ by birds C OMhsuM The opinion ex¬ 
pressed by Mr F Nicholaoa at a recent mee^ of the 
sOai^ that birds rarely act os disseminators of seeds by 
rMilag them m thsir exersment is not in accord with the 
eiqienence of many Add naturalists Nearly years ogO 
Dorwm proved ( O^n of Species " chapter xii > that 
certain seeds extracted from the excreffient of tmaB 
germinated oa did others from the elected psOets and the 
excrement rf carnivorous and pisdvQraus tffrds Th* 
evidence of WaUace and other obssrvert may be cited td M 
seme effect In mid Oiechira during the epqll of hard 
weethor at the end of November, 1904, en exemlnatioit or 
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JtM a^nrwant of miow hirdo ihowad thot Mtlro ond 
MMnMly wi^JiirMl aaidi «n >rOHlad ooaMaOdjr Rod> 
«&y|^ MidfitrM, and other thniabaa were eompellM doHitg 
tN trM to eubeiet larfrir upon hedgerow fruit, and endra 
fOHi of the wild roie (Roaa) and hawthorn (Crata^jui) 

--*•-— might Mve been collected from their 

lusanda Prom the eicrement of amaller 

- _Obtained many undigeeted aeede of the 

farambla (Rubue)—The Foramlnifera from the coast of the 
Wand of Ddoa, part il H MdafcoWaiti. Particular 
attanthm was directed to thoee species that are new to the 
- The dimorphic structure of many of the 


$s:2< 


Boyd Dawkins, F R S m 
. . sd antagonism of Mendelian to 

t dieotT A D DsuMoMro. The author after 
referring to me conflict of the Mendelians and bio 
metncians ex^|ainod the methods of investigation of the 
two schoole The biometriciana apply statistical methods 
and deal with masses of individuals and therefore with 
average characters the Mendelians devote their attention 
to the study of the mdivldual components of the mass and 
endeavour by means of experiments to ascertain the nature 
and mode of modification of the characters of the units 
Mr Darblafalre sought to show that the two views are 
not irrectmcilable but that the real truth was to be 
arrived at from a survey of both —The cause of the period 
of chemical induction C H ■ u r g aaa and D L 


Pabis 

Academy of Beianeaa, January 33 —M Troost in the 
chair —New researches on the secular alterations of hydro 
carbon of orgomc ongm M aer W ictt. Details are 
given of the chomical examination of a fatty substance 
found in an Egyptian vase of about 1600 a C —Some 
metals found in archasological excavations in Egypt M 
■•rtlMlwt. Analyses of two specimens of bronse dating 
from about the second dynasty <-^0 the increase of volume 
of molten cast iron saturatM with carbon in the electric 
furnace at the moment of solidification Henri Molaasm 
Iron which is free or neariy free from carbon in passing 
from the liquid to the solid state follows the ordinary 
law Its density increasing On the contrary when 
saturated with carbon at the temperature of the electric 
furnace it increases in volume when solidifying—Study 
of lunsu: photographs Considerations on the course of 
solldificatwn In the mtenor of a planet MM Leaevy and 
Psitaasm. As the result of an examination of photographi 
of the moon s crust the author has been led to support the 
geological view of the constitution of the earth that of a 
thin crust with a liquid core os against the rigid solid 
theory of the mathematicians—Note on the three volumes 
of the AntudtM de I Obsetvatoirt it N*ct M BMoot — 
On a recent ascent of Vesuvius J •Issnaaan Numerous 
spacunans of gases from the fuinerolles and of lava and 
scoria were coliected and photographs token of the absorp 
non spectra of the vapours issuing from the cone during 
an ttuption The description of a detailed examination 
of dieae is reserved for a future communication —Ihe 
calculation of ordinary and euspension bndgee M Own* 
alSWira —Obeervations of the Borrelly comet (1904 s) made 
^ F Courty with the large equatonal at the Observatorv 
of Bordeaux G Rayot*—On familiee of surfaces with 
plana orthogonal trajactories S eswrwa.—Remarks on 
the preceding communication Gaston Darbswx—On the 
apps^mation of functions by polynomials considered in 
rdatioa with the theory of parMi diiferential equations 
application to the problem of the initial atate in mathe 
mmtal physica A ■wM.—On a faypsrslliptic surface E 
TvwyMikh—On the integrali of total dlfferentiale belong 
lag to an Irregular surface G OsMtatwwn y. On linear 
diSerentlal eoMtiont of the eeoond order containing on 
M Tattawlosu—On a thaOrem of M Borel 


On the mopietlc field to vdiidi a boi^ in motion 

_eleetne field is submitted H PaMatr-On the ions 

of the atmoapbare P Langwela. The axparimsnts of the 
aw^ior lead to the condueioq that there ore onlv two kinds 
of tone present In die sir, one having a inability aeveral 
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thousand times smaller than the other The l, 
used by Ebert only measures the first of these- 

button to the study of ionisation m flames _ 

Maaao w llwr —On the specific coefRcients of magnetlsatMa 
of liquids Georges Mnallur— The action of very tow 
temperatures on the phosphorescence of certam suliiiiidee 
F P ibn Roux Remarks on a paper of MM A and L 
Lumiira dealing with the same lubjact —On a new mineral 
containing radium J oeuian. Some plumbiferoua 
mtneralt noUMy a pyromorphite found w the neighbour¬ 
hood of lasy I Bvtque have been found to contam radium, 
and it is a notearorthy fact that none of these minerals 
contain uranium Ihe amount of radium it variable a 
ton of the mineral furnishing quantities of radium bromide 
of the order of a centigram 1 he dissoaation of strychnine 
salts ns measured by the rotatory power The routory 
power in homologous senes The influence of tho double 
linkage J Minguin The deviations were 1 
the first place when the strychnine and acid v 
m molecular quantities and then m presence 01 an excess 
of acid The differences observed point to a dissociation 
taking place —On c csium methylan ide E Rawgxda. 
Ctesmm dissolves in anhydrous liquid methylamine form¬ 
ing at first a metal methylammoniuin this soon evoivss 
^drogen and the methylamide is quantitatively formed 
The amide detonates on heating giving rite to rtfaiiim 
cyanide and bvdrogen Water allowed to act alowly pro¬ 
duces csBtium hydroxide and methylamine—The action of 
phosphonu pentachlonde upon some tcrtiarv cyclic amines 
byntheses of colouring matters and formation of phos¬ 
phorus P Laiwwwit —he products of oxidation of 
anthracene octahvdnde dihydro ozunthranol and bexa 
hydroanthrone Marcel Owdehwt —Thymomenthol and its 
derivatives I don Rrwnal This is obtained from thymol 
by the Sabatier and Senderena reaction its physical and 
chemical properties ore given and the preparation of several 
derivatives described —Contribution to tne study of some 
derivatives of benzodthydrofurfurane A (hiywt and J 
tetal —On the agricultural value of humic materials J 
Owmwfiti —On the dliptical character of tho new Borrelly 
comet (c 1904) Cl Fapat It is shown that no parabola 
can satisfactorily represent all the observations an elliptical 
orbit with a period of about eight years better representing 
the facts—An electrical pendulum with free escapement 
Ch PAry The arrangement deoenbed is remarkaUe for 
the small expenditure of electrical energy required to work 
It lest than o« watt per annum The diurnal vanatioa 
of a clock bearing half seconda fitted with the apparatus 
desenbod is less than 03 second—On the nitrates of 
potassium and ammonia and on the law of Bravais 
Frdddric Wxitarmwt —The coal baiin of French Lorraine 
Frimcia Usur, —On the diatom bearing level of the ravine 
o Egi avals near Mont Dore Puv-de Udme M 
—On the biology and anatomy of the suckers of Otyru 
(dba \ rrmya isw *—On the biology of the Ostodw L 
■fxmaa and H SMitiAeuI —Fhe action of magnesium snd 
micro organisms -* 


New South Walks 

Royal Society, November a, 1904 —Mr C 0 Burge, 
president m the chair —Pot experimonts to datannine tbe 
fimits of endurance of different farm cropa for certain in- 
junoua substances part iii, barley and rye R Hoinia 
and Prof F B Qutlirlo. The authors describe experi¬ 
ments with barley and rye in continuauon of those on wheat 
and maue {Proe Roy Soc New South Woles xxxvi p. 191 
and xxxvii p 165) to determine the tolerance of theee plants 
to certain ingredlanu commonly praeent in the aoils and 
water used fir irrigating In certam poits of tho State, 
namely, sodium chloride and sodium carbonate, also fiie 
effect produced upon their growth by the presence of eaBoll 
quantitiee of plant poisons occasionally met srith In 
fertilieers such as ammonium sulphocydnide aodimn 
chlorate and arsenious acid —The classiflcatloa and 
systematic nomenclature of igneous rocks H Staolay 
jwxotm. The author conoludee that the moat convealant 
general classification for the present bma would ba on# 
conatructad aa foltows —(i) Based on alkaU lims-oositent ol 
prtncipsil ami minor mineral eonotituents Produces two 
series alfcaUns and calcic, (a) Based on aiinitority of 
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principal mineral constituent! Produces seven sections I 
s g grM\tte srabbfoic theralitlc Ac (3) Based on com ; 
inunlty of origin from similar parent magmas fhe latter 
are defined by the presence of certain index minerals in 
the consolidated rocks (« g a granite a granite aplite and 
a rhyolite Ac may all be derived from one magma other 
granites rhyolites &c will be denved from similar 
magmas) Produces twelve orders s g granates essesates 
At (4) Based on habit of mass Produies seven families 
in each order e g granophites dioromicntes gabbro 
lavites (basalts) Ite (5) Based on nature of minor mineral 
constituents Produces a number of genera in each family 
r g muscbigranophite anaugi hyper peridotitr (harx 
burgite) (6) Based on texture but to be applied only in 
families where there is mu h variety of texture Produces 
subgrnera e g sphen mono rhyolite graph! bi rhyolite 
Ac The system ot nomenclature described is an elabor¬ 
ation of that already proposed by the author in a pre 
liminary paper in thr Geological Itagaaine (1901) 

BnoAL 

Asiatic Society of Bengal lanuaiy 4 — Hierarchv of the 
Dalai Lama (140^1726) Rai Sarat Ohsuidrm Dm The 
author gives a history of the origin and growth of power 
of the Dalai Lama-^n the prevalence of fevers in the 
Dinajpur district Dr I Regwre This paper deala 
with the results of a special inquiry into the causes of 
the very high mortality of above forty per thousand in 
the Dinajpur district It is shown that the higher death 
rates in lertain places are due mainlv to malaria the 
increased prevalence of which is closely related to a high 
ground water level due to unalterable physical conditions 
rf the district In the second part of the paper the 
varieties of fever met w th and dittribut on of the 
anopheles which can carry the infection are dealt with 
<nd the impracticability of mosquito destruction as a 
I revcntivi measure in the distrut as a whole s pointed 
cut The wider distnbutipn of quinine in each village 
through the agency of the primxry schoolmasters so a« 
to reach the cnildrep who jiuhniv die of the disease is 
recommended as (he only practicable method of lessening 
the death rates from muana gpiong the people of Lower 
Bengal 

diarV op societies. 

THVKSbAy, FsaauAiv > 

Rotai Socistv ai 4 jo.—On tH Compruub lilv cf Ones bslwetn 
OiM Aimowilwn awT Half an Atmoiprara of IWnn Lord Ray 
Icgb OM bRS—Onlha BluTCormla of tha Call Bladder 
of Iba rrw Un A M Waller-Tha Thaory of Phoiocrapbic 
P r oc w a a i On the Cbamical Djmui ci of DevalopoMol S E bncppnrd 
nndC E K Mean —On tba Relaiion balwan Va^uoa of Aunoapbanc 
Pnounra n North KaaC Afr ca and the Nile Flood Cape H G Lyona 
—Neia on the Demm naiioa of tbe Voluaie blaatiaiy of Elatt c Solidi 


Flour M llrai A R Taturnall 

Linhbah Socistv at 8 —Deacnptiona of Now Chlneae Flanu (with lantam 
tlidet) W J lutchar—Europtan Cmianina (Iiopoda) Dr H J 
Hnnitn 

RbUTOiK Socirrv. at S 15 —Soma Poiata ui tha Coiuiructioa of a High 
Frtquancy Machint Dr ClarancaA Wnghi 

Chbmical Sociitv at ( —Slndiea in tba Camphaaa Senea Pan xvi 
Md’ffi? aad laomanc Campborytcarbamida 11 O Fonter 

FRIDAY FasxVABVy 

Roval iMAnTUTiON at 9 Blood Picmun b Man Prof T Uiflbrd 
AUbutt F R S 

OgOLOoiart AitociATioa at 7 yo —Addraii on Modem Ifethoda is iho 
Study of lOHiU tha Pratidsni Dr A Saitb Woodward F R S 
MONDAY Fa SVAav 6 

Socistv of Chbmical Industsv at t —Tha Thaory of Dyeing Part u 
Pacudoeolui on and Daaololion W P Dreapar —Tha FU ng of Inka 
andpgaenu J W Lovibood ^ 

Society of Aura at S —Fountain Pant Jamei P Mnguinu, 
Tl/SSDAy, FansoAnv j 

Roval iNtririnnoa at s —The Smictm and Ufa of Anunab Prof. 
L C Miall F R S « 

Coolooical Socibtv at S ye—On AbiwvmnI Kaaid LarvM from North 
saatara In lu Nation AnoamUc -On a Bacood CollactioD of Fuhaa 
mode by S L H nde n the Kenya OuCnot Bait Aftica O A Boulen 
■ar F R b —On aonw Powu m tha Aaatoanr of Diademadan Or R 
Brto n —Notaa oa the Hanusola f Soutbsm Canuioona and tba Bcmio 
Gsorge L Balet 

iHSTiTirrioH OF Civil SiroiMSsn at t,—Dunatim Floaung Oocka 
L E Clark Paftrt Alflraton Seomid Tonnel E F C fieMh-Tbe 
Rscoostiucliou of Moocreiffa runnel PusnM McLallaa 


WtDNMSDAY Fassoaiv I 
THVMSDAr, FassBAav 9. 

Valve (ri On n Kunmater for tba Maasusmti^lfaa Lasglh of Lnng 
Ekeule Wavwa and alao tmaU iDdaclaaoaa and CapMtte^taf j 7 
Flanuac F R S -Report on an Araa of Loeal MagnMie natmrbasqa m 
Kainiwh Roag Habndaa Captain AT If FlaU RM- 

Phaa p hma ic anca canaid W tha Bats aad Gamma Raya of R a dl u ai 
O TBeilby -(1) Tba fipeetrum of bca ndi n m aad ita Raladas to 
Calaailal Spattm (a) Note oa ^ Spso^ of a Ceougn. Oa As 
Stellar Lina near A 46SS 3 w Norman Lockytr K C B. Fit 8^ aad 
F B Baxandall —On Europium nod Ua Ultra Vmlat Spectnim Sv 
WilUtmCrookaa FR8 . _ 

Roval InerirunoH at g —Foreairy in iha Bntiih Rmpue hot W 
Scblicb F K S 

Is m TOT i os es ELScmicAL rsoissssa ai I —Fnal Eeonosiy ui Steasi 
Powar Plania W H Booth and I B C Katihaw (CoDolnaMn of 
ditcnmioo >-Tha Valua of Owbaad Mama Ibr Blectm DutnbMion m 
tba Umtad Kusdom O L Addanbmoka 

Covntlanla ot Binary Quaatict of lalmta Otdar Pan u Ur P W 
FRIDAY FsanVAnv i& 

Roval iHeriTOTiOH At e —Tba Art o( tba Ionian Graaka Dr Cadi 
Smith 

Roval AtmoHOMiCAi Socistv at a — Anmveraary Maatbs 
Malac looical Soc etv —Anunar Ganeral Mvetus Addreta by lha 
Pramdant Mr E R Sykaa on VatiaUMi (lod^ng Taratoioay) is 

iMBTiTtrriOH OF CmL BHOunsaa at I —Tba Ra c o natm ctlon of tha 
Santa Lnaa River Bridge Uruguay P J Rhdon 

— -r- 

CONTENTS. PAGE 

Ths ( 2 mntessenee of Hssekelitmus 313 

A Ussful Book for Fruit Orowers By R H P 314 
A Traveller s Companion By Q AT C 31] 

Ths Tssching of Scisnee By A T § 316 

Our Book Shelf 

Salto *‘The Bnaie Law of Vocal UUetsnce”. 
••Onihty of Voice and Speech An Outline til 
Original Reseonh* "D^ty of Thought and 
Language An Outline of Onginsl Reecatch ’ 317 

Bolton ' A Select Bibliogiaphy of (Smutty, 1493 
1903 —J B C 317 

Guiion Hinti on (Collecting end Preserving Plants' 317 
Butt Practical Retouching ’ 317 

Wagner "Stories from Natural Hiitoiy ’ 317 

Letters to the Bditor —■ 

Coopnlsory (>reek at Csmbndge —A B Basest, 
PRB 318 

Can Birds Smell f -Dr Ales Hill 3ig 

The Origin of Radium —W C D Whsthom, 
PRB 319 

Fact ID Sociology -H O WeUe 319 

The rertilisation of Jatmtnmiu HothJUnm —Prof 
John O McKendnek, PRB 
Ths Moon and the Barometer—(iPi/A Dtagraat) 

Alex B MacDowell 

Reversal in InfinctaDe Machines —Chorlee B 
Benbem 

Dates of PubbcsUloa of Sctenlifie Books—R P 
Poreiypye 

SnnsT cooled Rais Drops —Cecil Ceriu Wileon 
Pant Rubber (UlidtrMMt) By C Bimmonda 
Prshietocic BnglenA {lUmnytiog.) 

Meebng of the BHtfsh ASsdoiation in South Afrlee 


leal Column — 
il OCBurrenccs in Ft 


NO 1840, \OL 71] 


Sw Eclipee Problems 

Tbe Conditions m ths Solar Atmosphere doting 
1900-1 

Tnangulabon of the Pleiades Stars 
A Bright Meteor 

The Oeneral Motion of Clouds 
Amancnn Hydroids 

Unirerslty and Bdueotional InteUlgoncs 
Sociotits and Aeodenies 
Diaty of SoeietieB 


mt mtm «•§ s 




NATURE 


337 


THURSDAY, FEBRUARY 9, 1905. 

SCIENTIFIC RESULTS OF THE BELGIAN 
ANTARCTIC EXPEDITION. 

RinUtaU du Voyage du S.Y, Belgiea en 1897, 1898, 
1899, sous le Commandemant de A. ds Gerlache de 
Gomery. Rapports scientifiques. (i) Zoology and 
Botany, (a) Astronomy and Meteorology (Ant- 
weq>, 1903-4.) 

(t) '^HE cruise of the steam-yarht Belgiea, organ- 
J- Ised by the Belgian Govemrtient, may be 
regarded as the first of the series of expeditions fitted 
out during the last few years to explore the Antarctic 
and to collect systematically its zoological and 
botanical products. Consequently, it fell to the lot 
of this expedition to be the first to bring back speci- 
mens of certain animals previously known, more or 
less imperfectly, by examples obtained by the early 
expeditions to the South Polar regions, such as that 
of the Erebus and Terror. The most noticeable in¬ 
stance of this is afforded by the seal known as 
Ommatophoca rosst, which had, been previously 
known only by two skulls and a skin brought home 
by the Erebus and Terror Expedition (1839-43). 
Fortunately, the fasciculus of the Rapports dealing 
with the seals (by Captain Barrett-Hamilton) was 
published in 1903, and ante-dates the British Museum 
report on the Southern Cross Expedition, thereby 
securing to the Belgiea the full credit for having 
been the first to increase our knowledge of this 
interesting species. 

The comparative slowness of the rate at which it 
has been found practicable to issue the result of the 
Belgica's work will, however, necessarily have dis¬ 
counted some of its claims to priority, seeing that 
the aforesaid report on the collections made by the 
Southern Cross was published in 1903, while at least 
one small instalment of the zoological results of the 
Diseovery Expedition has already been made public. 
On the other hand, in many of the groups the new 
forms discovered by the Belgiea exp^ition were de¬ 
scribed at an early date in the form of preliminary 
notices (in the case of the fishes as early as 1900), 
and as the later parts of the Work, before us contain 
reviews of the species described in the report of the 
Southern Cross Expedition, an advantage rather than 
a disadvantage has been gahted^y die delay in 
publication. This is particularly, notioeable in the 
fasciculus devoted to fishes, which ^waa published in 

*904* . 

The characteristic of the reports on (he Belgiea 
ooUectiona is the wealth of detail* with which the 
descriptions are worked out and the elaborate style 
in which they are issued. The entire work is, for 
instance, published in quarto form, in large type, 
with no apparent limitations to the extent of the 
letter-press, and a fair allowance of plates, most of 
which are admirably executed. Each section of the 
subject has been assigned to a specialist, and the 
mere mention of the fact that Captain Barrett-Hamil¬ 
ton is responsible for the seals, Mr. Racovitza (the 
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naturalist to the expedition) for the cetaceans, Mr. 
Dollo for the fishes, and Dr. Pelseneer for the greater 
part of the molluscs, will be a sufficient indication 
of the care and wisdom with which the selection of 
these specialists has been made. 

A total of more than sixty separate memmrs on 
the zoology of the expedition is promised, and of 
these no less than fourteen (ranging in their subjects 
from seals and cetaceans to corals and sponges) are 
now on the table before us. Within the limits of the 
space at our disposal it would obviously be impossible 
to attempt anything like a summary—much less a 
criticism—of the vast amount of work contained in 
this mass of literature. All that can be essayed is 
to record a few of the more striking results of some 
of these investigations, and at the same time to 
express our opinion, so far as we are capable of 
forming a judgment, of the high value and import- 
anc€* of the work generally. 

As regards Mammalia, perhaps the most important 
result of the Belgiea Expedition was a negative one, 
namely, the practical demonstration that no large 
forms of terrestrial mammalian life inhabit Antarctica. 
In his first expedition Mr Borchgrevink was, indeed, 
inclined to attribute certain marks commonly seen on 
the hides of the Antarctic seals to the teeth of a land 
carnivore, but if is now believed, with much more 
probability, that they arc due to sharks. Mr. 
Racovitza, it may be addec^ was the first to make 
' us acquainted with the peculiar gular pouch and 
strange cry of Ross’s seal. 

In treating of the cetaceans, Mr. Racovitza, who 
(like Captain Hamilton in the case of the seals) has 
no new species to describe, makes some very interest¬ 
ing remarks with regard to die mode of life and 
physiology of these animab. Especially important 
are those relating to the depths to which whales are 
capable of descending These the author believes to 
have been exaggerated very greatly, and he puts 
the extreme limit at one hundred, and the ordinary 
range at twenty-five metres. As he well remarks, it 
IS practically impossible to imagine an animal the 
organisation of which would admit of its existence 
alike at the surface and under the pressure of abyssal 
depths. His arguments are supported by certain 
facts in regard to the depths at which cetaceans are 
captured by the Japanese. 

In the bulky fasciculus on the fishes Mr. Dollo 
has incorporated the results of Mr. Bdulenger’s work 
on those obtained during the Southern Cross Expedi¬ 
tion, and has thus been enabled to present his readers 
with what is practically a monograph of the Antarctic 
forms. The most remarkable representatives of this 
fauna are those constituting the family Nototheniids, 
of which the author recognises no less than eighteen 
generic types, three of these being named by him¬ 
self. Whether he is justified in proposing the name 
Cryodraco antarcUeus for the fish which he apparently 
admits to be identical with the one captured during 
the voyage of the Erebus and Terror and named 
Pagptodes, on account of the alleged insufiicient de¬ 
finition of the latter, may bo doubtfuL In our opinion 
O 
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the onguial ^etch of Pagetode^ is amply sufBaent 
for the generic de&nition 

Very few words must unfortunately suffice for the 
parts devoted to invertebrates In the fasaculus on 
brachiopods Prof Joubin directs attention to the 
apparently small bodily size of the Antarcbc rcpre 
sentatives of the group a feature which is the more 
notable on account of the contrast they present in this 
respect to the forms from the Straits of Magellan 
Another important fact in conneebon with the fauna 
of the southern ocean is brought out by Prof 
Koehler in his descripbon of the echinoderms 
obtamed to the south of lat 69° the furthest point 
from which these organisms had at the t me been 
obtained Pracbcally all these echinoderms have 
proved to be new forms but whether they belong to 
the sub^ntarctic or the true Antarcbc fauna has not 
yet been definitely ascertained 

The other fasciculi at present to hand include the 
following monographs —molluscb by Messrs Pel 
seneer and Joubin myriopods by Mr C von 
Attems collembola by Mr V Willems copepods 
by Dr W Giesbrecht nematodes by Dr J G de 
Man nemerbnes by Dr O BUrger bryozoans by 
Mr A W Waters hydroids by Dr C Hartlaub 
zoophytes by Messrs von Marenreller and Carlgren 
and sponges by Mr E Topsent The botanical 
memoirs include one bv Dr E A Wainio on lichens 
a second by Mr J Cardot on mosses and a third 
by Mr T Stephani on liverworts 

In concluding this too brief notice of a most vaiu 
able senes of monographs we may congratulate the 
Belgian Government on its wise liberal ty in author 
ising their publication and the committee of the 
Belgica on the manner in which they have carried 
out their share of the task R L 

(3) In the department of astronomy we have the 
discussion of the rates of the chronometers employed 
and a descripbon of the methods by which time was 
ascertained during the long confinement of the 
Antarcbc winter We may say and it is admitted 
by the author M G Lecomte that the astronomical 
equipment was inadequate It consisted at the out 
set of three marine chronometers a sextant two 
artificial honzons an astronomical telescope and a 
theodolite The size of the telescope is not stnted 
but It was a rehc of the old whaleship the Pofna 
and was that which had been used by the captain 
to observe seals when at some distance from the ship 
With this instrument three phenomena of Jupiter s 
satellites were observed and tme occultation Lunar 
distances were also observed but the rates of the 
chronometers were generally determined from local 
observations The accumulated error on return is not 
clearly stated hut the rates and errors are worked 
out apparently with great care 

Meteorology naturally daims a large part m the 
scienbfic results The observabons were under the 
charge of M H Arctowski and he has presented the 
details with very great clearness and acocunpanied 
the whole with many excellent charts, showing 
graphicafly the behaviour of the barometer the hygro- 
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metrical measurements and the vanabons of tempara> 
ture The lowest temperature recorded was -43* 1 C 
(-45° 6 F ) on September 8 1898 The whole result 
IS to exhibit the factors on which the climate d^Mnded 
during the sojourn of the expedibon on the shifbng 
ice The observabons do not refer to a parbcular 
spot the ship dnfbng with the ice some sixteen 
d^ees in longitude and two degrees m labtude 
The observation of the clouds and the discussion of 
the results were entrusted to M Dobrowolski 
who had to encounter many difficulbes due to fog 
and darkness whicdi occasion lacunse m the record 
An appendix gives a descripbon as complete as 
possible of a considerable number of cloud systems 
divided into three stages of cirrus clouds at a mean 
height and of clouds at low altitudes The greatest 
care seems to have been taken in the descripbon of 
these systems durmg the twelve months of residence 
but here again the expedibon might have been 
better provided with apparatus The observer had to 
trust entirely to eye and the eompass no nephoscope 
was provided or photographic camera or means 
for determining the height of cloud 

The same author discusses the formabon of snow 
and hoar frost but in this department he appears to 
have been hampered by the want of instrumental 
means He had no microphotographic apparatus and 
It has been difficult and sometimes impossible to re 
produce the varied structure which he encountered 
Hand drawmgs have been extensively used and the 
general result of his work has been to confirm that 
of modern invesbgators who have recognised but 
two types of forms of structure 

An mteresting memoir is that of M Arctowski 
discussmg the opbeal phenomena witnessed dunng 
the expedition In this seebon he treats of the de 
formabon of fit,ure of the sun and moon crossing 
the horizon illuminations of the sky at twilight the 
green ray seen at the moment of the sun s setbng 
halos and other phenomena the peculianbes of which 
are best studied in polar regions The author 
apologises for the popular character of some of his 
nMes but though greater detail might have been 
added if a spectroscope had been included m the 
outfit these notes afibrd very mteresbng reading 
The discussion of the aurora forms a volume by 
Itself due to the same physicist Only sixty two 
tunes m thirteen months was this phenomenon wit 
nessed owing to the facts that the period of minimum 
aurora occurred about the time of the expedibon and 
the region in which the Belgtca wm icebound was 
far from the locality in which aurora pass through 
the zemth Two excellent plates are given m this 
seebon 

Oceanography is represented by two memoirs In 
the first M Arctowski describes the mediod by which 
observabons were made on the passage acroM the 
Pacific to the Straits of Magellan to determine the 
density of the surface water Later during the 
wmtenng of the expedibon samples were drawn from 
considerable depths below the ice and examined in 
the physical laboratory on board In the second 
memoir M Thoulet professor at the University of 
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Nancy, givct the resulte of some experunents nuule 
th^ density of sea water in the course of an 
inquiry entrusted to him by the commission in con¬ 
nection with the results derived by M Arctowski 
W E P 

IT ALIAS CHEMISTRY 

Trattato di Chtmica Inorgamea Generale e Appiuato 
all Indtutna By Dr E Molinan Pp xxii+693 
(Milan Ulnoo Hoepli 1905 ) Price is 50 lire 
URING the greater part of last century the pro¬ 
gress of science m Italy was retarded bv the 
political troubles of the country, even after the nation 
had achieved its independence and unity scientific 
education was hampered by ecclesiasUcal controversies 
and by the poverty of the newly created Government 
T'lxation has always fallen heavily on the Italian 
people and the industry and energy of the north 
have been taxed unduly owing to the poverty 'ind 
thriftlessness of the south In spite of these dis 
advantages Italy gave to science in the last century 
many names which will long be remembered in its 
history In particular the hypothesis of Count 
Avogadro enunciated in 1811 forms the basis of the 
whole of the modem development of chemistry for 
nearly fifty years however its importance was over 
looked and it was the peculiar merit of another 
Italian Cannuiraro by reviving it to establish a new 
epoch in the development of chemical saence and to 
introduce order where all was confused ind contra 
dictory 

In the course of the past twenty five years a school 
of Italian chemists has arisen the quality of whose 
work IS on a high level of excellence Side by side 
with this in astonishingly rapid development of all 
branches of the industry of Italy has occurred The 
rapidity of the advance may be gauged from a few 
facts In the six years 1893-9 the value of the 
chemical manufactures of Italy exactly doubled itself 
increasing from about 1 000 ooof to 2 000 oool per 
annum In the twenty five years from 1875 to 1900 
the value of the raw silk annually produced tripled 
Itself and that of the woven silk which in 1890 was 
600 oool rose m 1900 to 4 000 oool The cotton and 
wool industries have developed almost as rapidly and 
a similar progress is seen in the case of new manu 
factures such as that of steel rails which have only 
recently been introduced into the country In some 
instances Italian manufacturers have begun to com 
pete in foreign markets and this development bids 
fair to become still more rapid as Italy converts more 
and more of her abundant store of water power mto 
electrical energy 

The author of the present treatise who holds ths 
position of professor of chemistry at the Society for 
the Encouragement of Arts and Crafts of Milan has 
endeavoured in it to initiate a reform in the teach 
ing Of chemistry in Itahan universities a reform 
which has also been recently urged by Profs Canmi- 
zaro and Ciamician Hitherto the chemistry taught 
has been of too academical a character little attention 
being given to practical applications The title of 
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the present work defines its nature which is that of 
a treatise on inorganic chemistry with especial refer¬ 
ence to chemical industry The commoner elements 
and their compounds are dealt with in deUil but 
instead of illustrating the text with time4ionoured 
drawings of lecture apparatus the actual plant used 
in the manufacture of these substances is depicted 
All the more recent processes of manufacture are 
described concisely but sufliciently but the book does 
not degenerate mto a mere treatise of technology 
Ihc principal physical and chemical properties of the 
substances are clearly defined as well as the relation 
existing between them owing to conciseness and to 
the character of the type employed a large amount 
of information is imparted which is not to be found 
in the usual elementary text books A novel feature 
IS that the avern,e market price of each commeraal 
article is stated whilst st itistics are given of the cost 
of manufacture and profit of many of the more im 
portant substances In many cases the development 
of an industry is traced through the patents referring 
to It for instance in the case of the manufacture of 
sulphuric acid and of alkali 

Before undertaking the systenatic treatment of the 
elements 114 pages are devoted to general chemical 
theory It is this part that is most liable to 
cnticism A portion might very profitably have been 
omitted The description for instance on pp 37 to 
40 of as many as eight different methods of deter 
mining vapour density serves no useful purpose in 
a book of this kind while it is doubtful whether the 
method of deducing the relahonship (pp 72 to 73) 
between the osmotic pressure and the freezing and 
boiling points of dilute solutions will be intelligible 
to the student in its present form The histoncal 
treatment adopted throu(,hout the work is the cause 
of a few misstatements which should have been 
avcided Why for instance revive the story which 
has no basis in fact that Priestley after languish 
ing in poverty died of poison? In discussing the 
history of valency no mention is made of Frankland 
and Kolbe Wurtz and Graham only bemg referred 
to It IS moreover so far from being the truth 
(p 136) that in 1809 Gay Lussac and Thdnard 
admitted that chlorine was probably an element that 
even in 1811 they contested Davy s view of its 
elementary nature Strangely enough the part played 
by Cannizzaro in reviving, Avogadro s theory is passed 
over in silence (p 33) and the credit given to Gerhardt 
and Laurent alone 

Dr Molinari s treabse is esper ally adapted and 
IS likely to be very serviceable to the student who 
intendb devoting himself to chemical industry, for 
a similar text book at an equally low price the Engksh 
student has long sighed m vain With a few slight 
alterabons the work could be made equally useful to 
the engineer In parUcular more space might be 
given to considering materials of construction whilst 
the treatment of alloys is far too brief to be satis- 
factory considering the important part which they 
now play m engmeenng Several pages of part 1 
might well be replaced by a general discussion of dw 
remariodile mfluence of tmpunties and of tfaennal 
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treatment on the phjrsical properdea of metals The 
phase rule which is briefly explained could be given 
a practical application by referring to the nature of 
alloys particularly in the case of carbon iron mixtures 
As IS the case with all the works published by the 
well known firm of Ulnco Hoepli Ae printing |uid 
reproduction of the illustrations leave nothing to be 
desired It is however a pity that so many proper 
names are wrongly spelt thus Graham w uniformly 
spelt Grahm and Van der Waals Van der Fools 
More than ten mispnnts of other names ire observ 
able WAD 

A NFW CRYSTALLOGRAPHY 
Grundetlge der Kntiallograpkte By Prof C M 
Viola Pp IV+389 (Leipzig W Engelmann 

1904) Price ti marks bound la m'irks 

T he opinion IS rapidly gaming ground that the 
theory of crystallography based on the laws of 
rational indices and symmetry no longer suffices 
without modification for the classification and dcscrip 
tion of cryst ils It is recognised on the one hand that 
isomorphism of kindred substances shows itself (as in 
the Humite group of m nerals) more in similarity of 
crystalhne h ibit and angles than in identity of optical 
and geometrical symmetry and on the other hand 
that vtanal faces with high mdtces may play an 
important part in the economy of crystals Prof Viola 
IS evidently of opmion that the old methods cannot be 
adapted to meet the situation and his book is as 
revolutionary as it well could be Crystals are here 
divided into 7 sygomes 10 fundamental forms and 
39 harmonies symmetry is but 1 particular case of 
harmony twins are tsio similar crystals with two 
predominant elements in common the ni mber of 
space lattices is reduced to 10 and of space groups 
to 156 The basis of classification is descript ve not 
geometrical blende felspar and garnet belong to the 
same fundamental form chaloopynte and tetrahednte 
to the same harmony 

If the author had merely attacked the existing theory 
and advocated a classification expressing the results of 
direct observation alone independent of any hypothesis 
he might have had Mmc success Unfortunately he 
has tried to build up a mathematical theory of his 
own with disastrous results The average shape of 
all crystals of a substance grown under approximately 
the same conditions is its habit the aVernge shape 
of all habits is its fundamental form The rate 
of growth in any direction is proportional to the 
cohesion in thit direction (measured apparently 
by the force needed to break a rod of the substance 
the length of which hes in the given direction) and 
cleavage takes place perpendicular to the lines in which 
minima of cohesion are well marked It fcdlows that 
the fundamental form has always a centre of 
symmetry These assumptions are hardly justified by 
the cleavage and usual habit of many crystals eg 
fluorite and tetrahednte but the mathematical develop 
ment of these hypotheses is if possible still more un 
fortunate than the premises themselves It is argued 
(p 14 cf Fig 30) that if two fares grow outwards 
with veloahes e^ and e, (i) their mtersection moves 


With the vehjaty c, compounded of c, and s, (a) tfaero* 
fore the face perpendicular to c, grows with vdod^ 
c, (3) c, « a maximum or a minimum when c, and c, 
are mmima Of fliese statements (1) and (3) are tin* 
true and (a) absolutely unproven Thus tfie funds* 
mental pnnaples on which nearly the whde of the 
bode IS based are wrong Much of the reasmung is 
of the same fallacious nature or is at best only an 
appeal to probability but one more example must 
suffice 

The author sets himself (p 351) the impossible task 
of proving that t symmetry axis of a homogeneous 
medium is 3 al 30! 4 al or 6^1 without employmg 
either the law of rational indices or a mdecular struc¬ 
ture Ho accomplishes this by assuming that if the 
medium is brought to self coincidence by a rotation 
through an angle ay about an axis C it cannot bo 
brought to self coincidence by a rotation about C 
through any angle less than 37 

Prof Viola appirently considers the spa^Mattice as 
only a convenient geometrical expressufi of the 
physical propert es of a crystal not as corresponding 
to any reility of crystal stn cturc It is true that he 
proves (by assum n^ that the densities of the molecule 
and of the crystal as a whole are equal see pp aSo 
335) that the unit of crystall ne structure must be the 
same as the chem cal molecule but on pp 333 and 334 
he uses arguments which would prove the existence 
of an mfimte nun ber of such units in a finite volume 

Crystallographers owe a debt of gratitude to the 
author for hu clear and complete lists of references to 
the literature of the various subjects with which he 
deals the histor cal notes are also very valuable The 
chapters on the two-circle goniometer and the stereo 
graphic projection contain much that is interesting 
and not in the usual text books The appearance of 
the book is attractive but there is a large number of 
misprints some of which quite obscure the author s 
meaning Harold Hilton 


OVR BOOK SHELF 

The Arrts and Gale Lectures on the Neurology of 
Vtston By J Herbert Parsons B S D Sc 
F R C S Pp 70 (London Hodder and 
Stoughton 1904) Price 3S 6d net 
The two lectures delivered by Mr Parsons m the 
sprmg of last year before the Royal College of 
Surgeons deal with some points on the neurology of 
the eye which are of extreme interest The first 
lecture has for its subject the course of the afferent 
impulses from the retina to the central nervous sjrstem 
and their final distribution in the cerebral cortex 
Since the delivery of these lectures there have been 
several important contributions to this latter subject 
The case of Dr Beevor and Dr Collier reported in 
the summer number of Brom seems to go condusively 
agauist the more restricted visual area for which 
Hoischen arnes In this case despite flie fact that 
the Ungual looe the depths of the cak^ne fissure and 
the lower cuneal lobe wore all affected the restnctiMi 
of the field of vision was simply quadranhe The 
truth seems to be that the limits of the visual cortical 
area correimond to the limits of the layer of Gennsn 
and that this vanes markedly m its relations to the 
surface in different cates 

The second lecture deals with an equally important 
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mbjcct tile nervous control of pupiUuy movements 
A review of the work done on the question of the 
course of the pupiUo^lator fibres is given These 
fibres pass from the cervical sympathetic as a separate 
tract along the carotid towirds the Gasserian 
ganglion and run thence with the ophthalmic division 
of the trigeminal along the nasal branch to the long 
ciliary nerves thus avoMing the ciliary ganglion The 
final portion of the lecture is devoted to a discussion 
of the cortical localisation of pupillary movements 
We agree with Mr Parsons that a very critical spirit 
IS necessary in dealmg with tins subject Here more 
than anywhere else is to be found the elusive 
factor ” which upsets all hypotheses The term 
“ synkmesis seems to have a suffiaently useful 
application in neurological nomenclature to justify its 
invention The limits of this notice do not allow of 
more detailed cntiasm We must however con 
gratulate Mr Parsons on the smgularly lucid though 
necessarily inconclusive fashion m which he has deilt 
with subjects of great complexity and importance 


Tht Twentieth Century Atlas of Muroseopteal Petro 
graphy Part 11 With four plates (London 
Thos Murby 1904) 

Since the note on this work appeared m Nature (vol 
Ixxi p 38) we hive been informed that the editor 
of It 18 Mr E Howard Adye who u m fact re 

E Bible both for the text and for the very delicate 
s The second part includes two igneous rocks 
Edinburgh the Carboniferous oolite of Clifton 
and the beautiful green quartzite of Ightham de 
senbed by Prof Bonney in 1888 This last rock we 
believe usualiv contains altered glauconite in addition 
to the minerals mentioned by the author We fancy 
that Mr Adye is familiar with biological writing 
which makes his descriptions rather more severely 
technical than is customary among Enghsh geologists 
Wo thus read of a dark brown fenestrateo region at 
the periphery ’ hypo odontoid ou^owths ’ bio- 
genetic formation and so forth We do not know 
moreover what degree of eztraordinaiy accuricy is 
suggested by the phrases completely polansed light 
and fully crossed Niools The text however is 
usually clear and graphic The four rock sections 
accompannng the^rt and issued through the labor 
story of Mr J R Gregory are absolutely pci feet 
specimens of an art rarely cultivated in tiie British 
Isles G A J C 


Abbtldungen der in Deutschland und den angrent 
enden Gebteten vorkommenden Grundformen der 
Orchtdeen arten 60 Tafeln nach der Natur gemalt 
und in Farbendruck ausgefuhrt von Walter Muller 
(Gera) mit beschreiben dem Text von Dr F 
Kran^n (Berlin) Fp xiv+60+plates (Berlin 

R Friedlander und Sohn 1904 ) Price 10 mirks 
This is a series of sixty coloured plates representing 
the orchids which occur m Centra! Europe The 
introduction and the text are from the pen of Dr 
Krdnzhn, who tells us at the outset that the book is 
not mtended for professed botanists but for those who 
take an mterest in botany or who possess a love of 
flowers For this reai>on it is we suppose that the 
minutiae of anatomical structure and tiie details of 
physiology are but lightly touched on The reader 
however has put before him in a very clear way the 
pnnapal points in the morphology of this most in 
teresting group togetiier with an account of the 
conformation of each species 
A general statement is made as to tiie geographical 
distribution of the several plants but no prease indi 
catums of particular locabties are given Most of 
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our European orchids are terrestrial and have tuberous 
roots but Ltpartt Loeseltt a species very rare in 
Bntam has a distinct pseudo4)ulb such as c^araO' 
tenses most of the tropical epiphytes of this order and 
a similar form of stem occurs in MtcroUyhs mono- 
phyllos so that the formation of a pseudo-bulb is not 
correlated solely with the epiphytic habit Both the 
tuber and the pseudo bulb serve as food stores for the 
growing plant In Goodyera repens there is a creep 
ing underground stem which also recalls that of its 
tropical congeners These points and others of a 
similar character ire well r^resented in the plates 
These illustrations wen. executed from life by Mr 
Walter Muller and they ire so truthful that we may 
commend them to the notice of orchid lovers Our 
field botanists will find all the British species repre¬ 
sented as well IS a few others that are not members 
of the British Flora 

Intensification and Reduction By Henry W Ben 
nett Pp xv+ia4 (Loidon Iliffe and Sons Ltd 
1904) 

This issue No 15 of the Photography Bookshelf 
Senes will form a useful addition to an already 
valuable set of handbooks The author has wisely 
restneted himself to setting forth in a clear and con 
use manner the better methods employed m mtensifi- 
cation and reduction and has not burdened the 
beginner with an elaborate index to all possible 
methods past and present The processes deMt with 
are treated in some detail so for this reason the 
reader should gain a good working knowledge of 
the manipulations he has in hand The distinctive 
qualities of each method are clearly brought out 
making the selection of any one for a particular 
negative quite an easy matter 


lETlERS TO THE EDITOR 
[The Editor does not hold himself responsible for optmons 
expressed by hts torrespondents Neither can he undertahe 
to return or to correspond with the writers of rejected 
rittnusenpts intended for this or any other part of Natvrb 
No notice u taken of anonymous communicationt ] 

Slow Transformation Prodnets of Radium 
In a recent number of the Philosophical Uagaame 
(November 1904) I have shown that rad um after passing 
through four rapid changes finailjr gives rise to two alow 
transformation produ ts wh ch on the scheme of changes 
there outl ned were called radium D and radium E 
These two products ca 1 be separated from each other bjr 
suitable physical and chenical methods Radium D which 
s the parent of E gives out only d rays while E gives out 
only a rays It was calculated that D should be half trans- 
for ned in forty years and E in about one year Fvidence 
was also shown that rad u D was the active constituent m 
the radio active lead of Hof lann and that radium E was 
the active ai bstonce present n both the polonium of Mme 
Curie and the rad o tellur um of Mareicwold 
Later work has coniimed these conclusions I have 
exammed the rates of decay of the activity of radium E and 
of radio tellur um aid have found them to be identical 
Each loses half its activity in about 150 days instead of 
the calculated per od of one year The specimen of radio 
tellurium was obtained from Sthamer of Hamburg In the 
form of a thin film depos ted on a polished bismuth rod 
I find that the same value for the decay and activity of 
radio-tellurium has recently been obu ned by Meyer and 
Schweldler {Akad d Wiss Wien December i 1904) 

I was unfortunately unable at the same tune to 
determine accurately the decay of the aetivirt of polonium 
A specimen of polomum (rat o active blKnutfa) had been In 
mr prssessinn for three yean and bad during that time lost a 



342 


NATURE 


{February 9, 190^ 


Urge proportion of iti original activity On testing it, the 
aLUvity was found to have reached a small and nearly con¬ 
stant value Rough observations however which 1 had 
made from time to time indicated that the rate of decay 
of this polonium was certainly not very different from that 
of radium £ More accurate experiments will be required 
to settle the question definitely but 1 think there is little 
doubt but that their rates of decay will be found to be 
the same 

Polonium radio tellurium and radium E have very 
similar radio active and chemical properties Each gives out 
only a rays and each is deposited on a bismuth plate placed 
in the active solution I he probable identity of their rates 
of decay taken into conjunction with the similarity of 
their radiations and chemical properties shows that the radio 
active constituent present is in each case the some We may 
thus conclude that the active substance present in polonium 
and radio tellurium is a decomposition product of radium 
and IS the sixth (or os we shall see later probably the 
seventh) member of the radium family 

The main objection in the past against the dentity of 
polonium and ladio tellurium has rested on the statement 
of Marckwald that a very active preparation of his sub 
stanre did not lose Its activ ty to an appreciable extent in 
SIX months Unless very special methods were employed 
It would be difficult to determine with accuracy the varia 
tion of the activity lor such very active material Ihe 
specimen of radio tellurium obtained I oth by Mtyer and 
hchweidler and by myself undoubtedly does lose its activity 
fairly rapidly 

1 have recently examintd more carefullv the product 
radium D and have found strong evidence that it is not a 
single product but contains two distinct substances The 
parent product radium D does not give out rays at all 
but chanra into a substance which gives out only 0 rays 
and IS half transformed in about six days Unless 
observations are made on the product radium D shortly 
after its separation this rapid change is likely to escape 
detection Ihe work on this subject is still in progress but 
the evidence at present obtained indicates that the active 
deposit from the emanation after passing through fhe three 
rspid stages represented by radium A B and C is trans 
formed into a rayless product D which changes ex 
tremely slowly D continuously produces from itself another 
substance—^which may lor the time be termed D —which 
IS transformed in the course of a few weeks and emits only 
0 rays This product U, gives rise to C (polonium) 

Since the activity of D, reaches a maximum value a few 
weeks after the production of D and will then decay at the 
same rate as D the conclusion previously arrived at vis 
that O IS half transformed in about forty years still holds 
good 

Ihe view that radium D is the active constituent present 
in the so-rallcd radio lead of Hofmann has been very 
Strongly supported by some experimental results recently 
obtained by Hofmann Gonder and Wolff (dnnof der Phytth 
vol XV 3 1904) 

They found that preparations of radio lead continuously 
produced an a r^ product which could be separated on a 
bismuth plate This active product is probably radium E 
for they found it lost a larn proportion of its activity m 
one year 1 hey found in addition that by certain chemical 
metnods another distinct product could be separated which 
gave out only 0 rays and lost much of its activity in 
six weeks This substance is probably the new radium 
product D already referred to 

Debierne recently concluded that radio lead and polonium 
were identical and proposed that the name radio lead 
should be dropped m favour of polonium In the light of 
the above r suits this position is not tenable There is no 
doubt that the preparation of radiodead In my possession 
and also that experimented on by Hofmann contains a 
distmet substance which as the parent of polonium has 
certainly as much right to a name as its offspring The 
radio active substance in radio lead ” has no more con 
nectwn with lead than Marckwald’■ active matter ' radio 
fellurium ’ has with tellurium The names both arose 
because the active matter was initially found associated 
with these substances , 

In order to avoid confusion I have called the new radium 
prodnet *' radium D ” If no further intermediate products I 
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of radium are brought to light it would be simpler to call 
It radium E and to coll the a ray product (polonlutfl) 
radium F E Ruranroio 

McGiU University Montreal, January aq 

Indian and South Afriean Rainfalla, xSps-zgoab 
Mb J R Sutton of Kimberley rendered a signal 
service to South African meteorology in his Introduction 
to the Study of South African Rainfall (Trans S A 
Philosophical Soc December 1903) but when he states 
that south-east w nds are rare on the south-east coast of 
South Africa and that the rainfall of the greater part of 
the tableland and south-east coast comes from some northern 
direction (Naturf November 3 1904) it is difficult to 
follow bis conclus ons Most if not all of those who 
have studied S< uth African rainfall will I think agree 
with me that the facts do not bear this interpretation 
Least of ail is it the case that there has been nothing that 
can properly be called a drought in the sente of Sir J 
Eliot s address w thin the past fifteen years in South 
Afri 1 In all the summer ra nfall areas of South Africa 
viz over the bulk, of the subcontinent drought has ore 
vailed dur ng reep it years and in some localities it has 
been terribly seveie 

Dunng twenty years I have trivelled over every part of 
South Africa excipt the desert areas and I have resided 
continuously in those parts where there is most ram and 
forest 1 nave heard the rain and its mode of arrival 
discussed in every Imality and from every point of view 
and these facts have convinced me that the summer rains 
have their origin in the moist winds from the Indian 
Ocean Ihe pre pitation of the moisture contained in 
these humid air currents is caused by barometric depressions 
with normal cyilon c wind circulation and it is tha winds 
proper to these depressions that give the appearance of 
rains coming fron the north north west west die 

Ihe foUowmg gives a brief account of the various storm 
types In Cape Colony storms travel from west to east 
at all times of the year As one would expect they are 
more regular and bkter developed in the south than in 
the north and in Rhodesia than m the Northern rransvaal 
In the north during summer they may be replaced by 
westward travelling tropical storms Usually it is the 
secondary with its thunderstorms a whirl within a whirl 
which precipitatps the greater amount of moisture In 
th* southern port on of the subcontinent these storms in 
most cates pass across from west to east with theur centres 
to the south and thus their wind circulation shows at first 
winds from the north and north west then from the west 
and south west and finally from the south and south-east 
In summer when the south east trade blows on to the 
subcontinent with a monsoon effect the wind remsuns 
longer in the south east quarter and heavy rains come 
frequently from the south-east or the south west quarter 
The portion of the barometric depression and its accom 
panymg circulation whuih brings the wind will depwad on 
the position of the locality but I have never known the 
facts not to conform more or less closely to this type of 
wind circulation A range of mountains across the south 
east rain producing wind will of course increase the 
precipitation and when once rain has started m the south 
east quarter it will often continue for days with a steady 
south east wind blowing like a south west monsoon wind 
in India All this takes place on the eastern tide of South 
Africa The ram s greatest in amount where the east 
wind from the Indian Ocean first strikes the highest 
eastern land and the rain gradually decreases in amount 
until the western Ipserta are reached It is genersdly the 
north west wind which starts the precipitation but it Is 
quite certain notw thstanding that the humid currents do 
not come from the north west If as Mr Sutton has 
suggested the high upper current of the north svest anti 
trade were the source of South African rams then It would 
be natural to suppose that the rains would be best de¬ 
veloped on the north and western sides of Smith Africa 
which IS exactly the reyerse of what actually takes {dace 
South Africa lies on the border of the south-east trade 
area In summer South Afnca from Cape Town to the 
Zambesi comes entirely under the influence of the souffi- 
east trade winds but in winter the eouthem portum of 
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Capa Colony la aubjact to another type of waathi 
uepaaaa^of rtotUafroffl the South Atlantic, tfia 
fornaa” of roannara It la naioasary very cai 


_J *a Cape 1_ _ 

other the atonna precipitate the abundant mouture brought 
by the trade winda from the Indian Ocean more or Im 
over the whtde aubcontinent 

Thia much of explanation la necessary in order to under 
atand clearly the connection between the weather of India 
and that of South Vrica In studying this connection we 
have at the outset to eliminate the winter weather of the 
aoudi west with its winter rams coming from the South 
Atlantic 

Sir John Eliot in his reply to Mr Sutton very properly 
excludes the area of wmter rams I go further and 
exclude what Mr Sutton has termed the area of spring and 
autumn rams The latter are areas where with the wmter 
storms still prevailing and the summer south easters com 
mg in from the Indian Ocean there is the most marked 
precipitation in apnng and autumn We are not m a 
position to say how far these rains have been produced by 
the tail-end of the retreating Atlantic storma or by the 
head of the advancing humid south east trade currents 
The fertile country watered directly by the south east trade 
IS compnsed in sections x to xv of Mr Sutton a ram 
fall areas viz the east of Cape Colony Kaffrana Baauto 
land the Orange River Colony and Natal smd in addition 
all the Transvaal Rhodesia and the Portuguese territory 
In fact It IS the whole of fertile South Africa with the 
exception of the southern and south west coasts In the 
table below I give the mean of Mr Sutton s figures for 
his sections x to xv comprising Eastern Cape Colony 
iranskei Basutoland Orangia and Natal and I add 
the yearly rainfall from typical stations in the Transvaal 
and Rhodesia as correct general average figures for these 
territories are not available 

Pereentages of Ratnfall m the Summer Rainfall Areas 
1891 to 190s Mean of Sutton t Sections * to xj 

ilfl list 1893 1894 1895 1836 1897 1898 1899 1900 901 I90t 

Ptrcsai 

136 106 13a 97 103 103 74 107 89 8a 98 93 


1893 

1893 

1894 


S Africa 
+ 6 
+ 32 
- 3 


Per od of aeeeral defic ency of r r 
Ptreenuge v> a 


1896 (famine) - la i 

1897 normal 

1898 I H 

18^ (famine) - 37 

1900 - I 

1901 10 

190a S 

These figures show more strikingly than those already 
quoted by Sir John Eliot the intimate connection between 
the rainfall of India and South Africa during the perod 
1893 to 190a and the connection would have shown better 
if seasonal Instead of calendar years had been token since 
the calendar year cuts into two unequal portions the South 
4fncan summer rainfall It will he noted that each Indian 
famine year has been followed by one or two particularly 
bad years of drought in South Africa ... 

It IS a somewhat remarkable coincidence that while the 
number of Naturx containing this discussion was on the 
sea Oft its way to the Cape I prepared my yearly forecast 
of South Afncan weather and in thrt took occasion to 
pomt out the very close connection of the two ramfalls 
String this period 1 may perhaps crave your urful^ce 
to reproduce it since it confirms so singulariy Sir John 
Eliott view Speaking of certain typical stations I said — 
Sir John Eliot s paper show* *at ^a 1893 and 18^ 
were years of go^ ramfall m India These were the last 


_._,___... South Africa 

In 1895 the drought sot in at most South African sutions 
Further m this droughty period there were two years of 
bad famine viz 18^ and 1899 These two years of 
famine in India were the two worst years of drought at 
many typical South Afncm stations At present we are 
not in a position to obtain average figures for the whole 
of South Africa but nearly the some purpose will be served 
by taking certain typical stations thus *’ 

At BuUwayo (Hope Tountain) in 1890-1 there wax 
the heaviest ram on record viz 45 inches all the fol 
lowing years have been years of drought except three years 
when the rainfall was barely above the average 

At Johannesburg there were good rams m 1894 when 
there were good rams m Ind a fair rams in 1895 and 
then drought when there was drought in India 1896 
(one of the Indian famine years) was the worst year of 
drought m Johannesburg The great Indian famine of 
ib99 was represented by a bad drought 1898-9 preceding 
the failure of the Indian monsoon by four months 

Natal rainfalls correspond closely with the Indian 
rainfalls While 1899 was the worst famine for many 
years m Ind i 1899 and iqoo were the two worst years 
of drought ever experienced at Durban in Natal sinw 
metcoroiogicM observations were begun there m i8fi6 In 
1900 the Durban rainfall was only 37 inches against an 
average of 41 inches At Maritzburg representing the 
inland Natal distr cts 1899 was also 1 year of drought 
but the greatest defiriency was reg stored the following 
year (probably chiefly due to the calendar year dividing the 
seasonal year) 

Again at Grahimstown Cape Colony in 1899 there 
was under 30 inches against an ave age of 39 mches 
at King William s Town in 1899 only t6 mches against 
an average of 35 mches while at Graalf Reinet m 1899 
there was only 9 inches against an average of 15 inches 
At all these South African stations 1^ the ^eat Indian 
famine year, was the west year of drought m recent 

The rainfall curves for limtata Evelyn Valley and 
Katbcrg show similar feahres viz seven South African 
droughts corresponding to the years of Indian famine and 
a general deficiency of rainfall corresponding with the 
years of general deficiency of Ind an ramfall The rainfall 
curve of Evelyn Valley (Fig i) however is very remark 

able This is a forest stat on and the observer a par 

tcularly good one I have elsewhere compared this 
station to Cherapunji in India I founded this station in 
1887 and It has since shown the heaviest rainfall on the 
summer register It 11 n a cul dc sac of the mountains 
facing the south east at an elevation of 4300 feet I have 
long regarded it as the tip cal southern station for the 
summer rainfalls A stidy of iti. yearly rainfall curve 
shows how rain failed here in the most striking manner 

previous to the Indian fa n nc of 1896 and during and 

after the Indian famine of 1899 ^ 1. 

With regard to Mr Sutton s statement that there him 
been no severe drought dirng recent years in South 
Africa there is abundant ev dente to the contrary 

A year ago 1 wrote In the Karoo the present drought 
IS considered tie worst d 1 ng the last half-century At 
Hanover (Upper Karoo) during nearly a year there has 
fallen only three quarters i f an inch the normal yearly 
ramfall being H mches Ihe drought has lasted on and 
0(1 since 1896-8 and during the worst years cattle and 
sheep have perished m millions In British Central ^/ica 
the drought has lasted since aboc t 1898 it is reported that 
the Shir4 I ake is now nearly dry I ast summer swpa 
in the Transvaal so sorely needed after the war svere a 
complete failure while in Natal Rhodesia and the county 
to the north there was in many places fynme an d peo^e 
dying in places too remite to ne reached by Government 

When will the drought end? is now the great question 

Good*nwn? have fallen recently M ^wn the eastern 
side and on the south coast of South Africa This 
ims come as a preciout mitigation of the drought It may 
be looked on ah a favourable Indication for a good t««st«» 


■oerhaps more lavouraoie if it naa cwtre i«ra 
' Thir local and other indications of an early ending of 
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the drought «re fevoureble It hae definitely broken up 
m Australia (Weather forecast dated November sj 

*®V?ntuig a year Uter November sjid 
My weather forecast for last year (publish in the 
Cab* Tim** of November *3 *903) indicated the exp^ 
tion of a more Or less complete break up of the drought 
This fdh^ hat been fulWIed In many parts of South 
Afrira particularly towards the north the drought hra 
broken and good seasons were experienced last year In 
other parts the rains were nsufflefent to really break the 
droight This was the cise in the fertUe conquered 
territory of Orangla and over wide areas in Cape Colony 
In the Transkei drought remains unbroken It is de 
scribed as a drought of terrible severity and one that hat 
stopped all plough ng and killed from 50 to 6a per cent 
of the sheep in some of the districts As was remarked 
by a correspondent in tl i. C ip* Timet a few days since 



Fo i-Ra fall EvcI/nVattcy 


No one not liv ng _ 

condition ex st ng in the Karoo and Eastern Province 
The springs on most of the farms have utterly disappeared 
On one farm in the Cradock district with large lands 
orchards and a water mill at the junction of two kloofs 
In the Sneciwberg the river beds are at dry as a street 
the farmer has sold all h s stodc and I actually saw the 
water for household use brought some distance in a barrel 
In former years the water mill was In constant use for all 
the surroinding country 

Writing to me recently from Zomba in British Central 
Afnca Mr Clounie the head of the scientific department 
qieaking of last summer s rains says The wet season 
from November to April last has bran remarkably good 
and crops everywhere have been excellent I think every 
thing points to the end of the drought and a return to a 
period of good rains 

As rega^k the drought further north the reader may 
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turn to Naiua* of November 3 *9<H (P *5) * 

the extract for ready reference — . . . ... . . . 

Appendix m of a report upon the basin of the Upj^ 
NileTlth proposaU for the improyement 
Sir William Carat n contams an mte^lng acco^ M ^ 
variations of level of Lake Victoria Nyania contributed by 
o ppk.in H G Lyons the director of the Survey Depart 
mant of Fgypt This lake has a water surface of shout 
68 000 square kilometres and is situated about lisp mstrse 
above sea level It is believed to be of shallow depth and 
hes for the most part of the year in the region of the 
equatorial ram and cloud belt the excess watw draming 
oB at the Ripon Falls by the Victoria Nile After refer 
ence to the geology and climate of the region a brief 
historical summary is given of the early lake levels as 
observed by travellers and others vuiting or residing by 
It this IS followed by a deta led study and discussion of 
the various gauges Some of the results obtained are as 
follows —The annual oaciUa 
ton of the lake is from 030 
metre to o 90 metre Between 
1896 add 190a there was a fall 
of 76cm in the average level 
since followed by a rise of 
56cm The epochs of high 
and low leveU are given 
as —187S high level 1880- 
90 fallmg levd tUpa-S toui 
porory high level 1896-190S, 
tailing level 1903 risiag 
level 

I he kernel of this quotation 
lies m the last sue words it 
shows the same correspond 
ence with the Indian rainfall 
figures at the summer rain 
fall figures of South Africa 
D E Hutchims 
C ape Town December 8 

Compulsory Creak at 
Cambridge 

bout years ago a young 
lady who was studying at 
G rton came to Bristol to 
spend a part of her first vaca 
ton alter passing the 
Little go She had never 
leirnt Greek at school but 
had been coached by an elder 
brother who waa at that 
time in residence at Cam 
bridge in about two months 
she obtained a knowledge of 
Greek sufliaent to meet the 
requirements of the autbori 
ties at Cambndge 
While she was with ua we 
paid a visit to the nei^ 
bouring city of Bath and I 
d rected her attention to the 
motto which is inscribed on 
the Roman baths there vu 
tpiare* pit t>»p 

Remembering her recent success in the Little go I 
loldngly asked her the meaning of this inscription^^ 
imagining for a moment that Cambridge compulaory Greek 
would be unequal to such an easy task she was how 
ever unable to gve the meaning of the words the did 
not think she had ever seen (yirrsv but was of 
opinion that she had m the courae of her reading met die 
trord Nm but did not remember what it meant 
It may be well to add that the lady In question has great 
ilnj^stlc ability and in due course obtained a good |fiace 
in tbs Modern uuiguagas Tripos 
Do our ultra-classical frienda really think that com¬ 
pulsory Greek of this type Is worth preaerving? 

J WaaTtoBiaDi 

Merchant Venturers* Technical College 
Bristol January 30 
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NOTJS ON STONEHBNGE * 

II ~-Aftca«OLOoiCAL Obsuvations at SroMSHBMex 
190X 

COON after Mr Penrose and myself had made our 
vJ astronomical turvev of Stonehenge in 1901 some 
archsBtdogtcal results of the hipest Importance were 
obtained by Prof Gowland ^e operations whch 
secured them were designed and earned out m order 
to re erect the leaning stone which threatened to fall 
a piece of work recommended to Sv Edmund Antrobus 
by the Society of Antiquanes and other lear icd bodies 
and conducts at his desire and expense 
They were necessanly on a larpe scale for the ^eat 
monolith the leaning stone is the largest in Eng 
land Cleopatra s Needle excepted It stood beh nd 
the altar stone over which it leant at an nt.Ie of 
65 degrees resting at one point it, 1 nst s It 
stone of syen te Half way up it had a fract re one 
third across it the wcif^ht of st ne ibov th s trac 


The method employed by Prof Gowland in the 
excavation should be a model for all future work of 
the kind I have to express my thanks to the counol 
of the Society of Antiquaries and Prof Gowland for 
permission to use the aciompanying illustrations Aovr- 
mg the operations and results 
Above each space t be excavated was placed a 
frame of wood btanng oft its lonj, sides the letters 
A to H and on its short sides the letters RUf L egch 
letter being on 1 line one foot distant from the next 
By this tncanB the area to be cxcivated was divided 
into squves each having the dimension of a square 
foot A long rod div ded into 6- nch spaces num 
bend from 1 to i6 w Iso provded for indicating 
the dej th from the d t m 1 ne of myth ng found 
In t^is wiy 1 letter on the king s des of the frames 
together with one on tl e short sides md a number 
on the vertical roJ nd cated the position of any 
tbject found n any part of the excavation 



ture was a dangerous strain on it so that both 
powerful machinery and great care and precautKuis 
had to be used Prof Gowland was charged by 
the Society of Antiquaries with the conduct of the 
excavations necessary in the work Tlie engmeenng 
operations were planned by Mr Carruthers and 
Mr Detmar Blow was remnsible for the local super 
intendence Mr Blow thus describes the arrange 
ments (Journal Institute of Britiah Architects 3rd 
senes ix January 1903) — 

A strong cradle of la inch snuare baulks of timber 
was bolted round the stone with packing and felt to 
prevent any marking of the stone To the cradle were 
fixed two i-inch ateel eyebolts to receive the blocks I 
for two six>folda of 6>4nch ropes These were secured 
and wound on to two strong winches fifty feet away 
with four men at each winu Wh«) the ropes were ' 
thoroughly tight the first excavation waa made as 
the stone was raised on its west side " 

1 Cominiwd ban p 

NO 1841, VOL. 7 ll 


Excavations were necessary because to secure the 
stone for the future the whole of the adjacent soil 
had to be removed down to the rock level so dut it 
could be replaced by concrete 
AH result', were reg stered by Prof Gowland n rela 
t on to a datum line «7 4 feet above tea level The 
material was removed in buckets and carefully sifted 
through a senes of s eves i inch i inch i uich and 
i inch mesh in order that the smallest object might 
not be overlooked 

From the exhai stive account of hts work given by 
Prof Gowland to the Society of Antiquaries (Arehato 
logta Ivt I) 1 gather three results of the highest 
importance from the po nt of view I am considenng 
Thewe were first the finding of an enormous number 
^ implements secondly the diirosibon and relative 
quantities of the chipp ngs of the sarsen and blue 
stones and thirdly the discovery of the method by 
which the stones were onginalW erected 

I will take the implements ffrst This in a 000- 
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dcnsed form 11 what Prof Gowland says about 
them — 

More than a hundred flint in3)lements were found 
and the neater number occurred in the stratum of 
chalk rubble which either directly overlaid or wa« on 
a level with the bed rock They may all be arranged 
generally in the following classes — 

CUu$ J —Axes roughly chipped and of rude forma 
but havmg well defined more or less sharp cutting 

SlMt 7 /—Hammerstones with more or less well- 
chipped sharp curved edges Most may be correctly 
termed hammer axes 

Class III —Hammerstones more or less rounded 
Some specimens appear to have once had distinct 
working edges but they are now much blunted and 
battered by use 

In addition to the above flint implements were 
found about thirty hammerstones consisting of large 
pebbles or small boulders of the hard quartzite vanety 
of sarsen Some have been roughly broken into con 
venient forms for holding in the hand whilst a few 
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[ ment We evidently have to deal with builders doing 
their worie in the Stone and not m the Broaxe agei 
But was the age Paleolithic or Neolithic? 

Prof Gowland writes — 

Perhaps the most striking features of the flmt 
implements is their extreme rudeness and diat there 
IS net a single ground or polished speamen among 
them This at first sight and without due consider* 
ation might be taken to indicate an extremely remote 
nge But in this connection it must be borne In nund 
that in the building of such a stupendous structure as 
Stonehenge the tools rrauired must have been num* 
bered by thousands The work too was of the 
roughest character and for such only rude tools were 
required The highly finished and polished imple 
ments which we are accustomed to consider and 
rightly so as characteristic of Neolithic man would 
find no place in such work They required too much 
labour and time for their manufacture and when 
made could not have been more effective than the 
hammer axes and hammerstones found in the excava 
tions which ciuld be so easily fashioned by merely 
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have been rudely trimmed into more regular shapes 
They vary m weight from ibout a pound up to six 
and a half pounds To these we have to nda mauls 
a more remirkable kind of hammerstone than ttK»e 
just enumerated Their weights range from about 
40 lb to 64 lb 

How came these flints and stones where they were 
found? Prof Gowland gives an answer which every 
body will accept The implements must be regarded 
as the discarded tools of the builders of Stonehenge 
dumped down into the holes as they became unfit for 
use and in fact used to pack the monoliths as they 
were erected We read — Dealing with the cavity 
occupied by No « before its fall the mauls were 
found wedged in telow the front of its base to act 
togetiwr with the large blocks of sarsen as supporte 
(P S 4 ) Nearly all bear evidence of extremely rough 
usage their edges being jagged and broken just as 
we should expect to find after such rough employ | 
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rudely shaping the natural flints with which the 
district abounds by a few well Erected blows of a 
sarsen pebble 

On this ground Prof Gotland is of opmion that 
notwithstanding their rudeness they may be legiti 
mately ascribed to the Neobthic age and it may be 
near its terrain ition that is before the Bronze age 
the commencement of which has been placed at 
1400 n c by Sir John Evans for Bntain mough he 
IS inclined to think that estimate too low and aooo a c 
by Montelius for Italy 

Prof Gowland guardedly writes — 

‘ In my opinion the date when copper or bronze 
was first known in Dntam is a wry remote one as 
no country in the aw*** presented greater faalities 
for their discovery The beginning of their applks 
tion to practical uses should I think be placed at least 
as far bade as 1800 a c and that date I am inclined 
to give until further evidence is forthoonung as the 
approximate date of the erectUM of Stonehenge ” 
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Kow the 4 ate arrived at by Mr Pennxe and myaelf 
«n astroitomical munds was about 1700 bc It is 
not a little remarluible that independent astronomical 
and arcluBological inquines conducted in the same 
year should have come so nearly to the same conclu 
Sion If a general agreement be arrived at regarding 
It we have a firm buis for the study of other sidhlar 
ancient monuments in this country 

I have previously in these “ Notes *’ referred to the 
fact that the tnliOions of the naos and of the outer 
oircle are all built up of so-called sarsen stones 
To describe their geological character I cannot do 
better than quote from Mr Cunnington s Geology 
of Stonehenge * their origin according to Prest- 
wich — 

'* Among the Lower Terltanes (the Eocene of Sir 
Charles Lyell) are certain sands and mottled days 
named by Mr Prestwich the Woolwich and Reading 
b^s from their being largely developed at these 

C ss and from these ne proves the sarsens to have 
derived ilthough they are seldom found in tttu 
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owmg to the destruction of the stratum to which they 
beloved 

Tne abundance of these itmains especially in some 
of the valleys of North Wilts is very remarkable bcw 
persons who hive not seen them can form an adequate 
Idea of the extraordinary scene presented to the eye of 
the spectator who standing on the brow of one of the 
hills near Clatford sees stretching for milts before 
him countless numbers of these enormous stones 
occupying the middle of the valley and winding like 
a mighty stream towards the south 
These stones then may be regarded as closely 
associated with the local geology 
The exact nature of the stones called * blue 
■tones ” can best be gathered from a valuable “ Note 
by Prof Judd which accompanies Prof Gowlands 
paper These blue stones are entirely unconnected 


9 local 


sent boulders of the 


geology , they must therefore repre 
if the Glacial dnft or they must have 
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been brought by man from distant localities Prof 
Judd mclines to the first opinion 
The distincttona between these two kinds of stone 
are well shown by Prof Gowland 

The large monoliths of the outer circle and the 
trilithons of the horse shoe are alt sarsens—sand¬ 
stones consisting of quartz sand either fine or coarse 
occasionally mixed with pebbles and angular bits of 
flint all more or less firmly cemented together with 
sihca They range in structure from a granular rock 
resembling loaf su^ar in internal appearance to one 
of great compactness similar to qu irt/ite 

The monoliths and tril thons all consist of the 
granular rock The cxai iples of fhe compact 
quartzite vanetv were almost without exception either 
hammerstones that had been used in snaping and 
dressing the monoliths or fragments which had been 
broken from off them 

The small monoliths the so-called blue stones 
which form the inner circle and the inner horse 
shoe are with the undermentioned exceptions all of 
diabase more or less porphyntic Two are porphynte 
felstone or homstone) Two are 
argill iceous sandstone 
Mr William Cun¬ 
nington in his valuable 
paper Stonehenge 
Notes records the 
discovery of two stumps 
of blue stones now 
covered by the turf 
One of these lies in the 
inner horseshoe between 
Nos 61 ind 63 and 9 
feet distant from the 
latter It is diibase 
The other is m the inner 
circle between Nos 33 
and 33 10 feet from the 
former and consists of 
a soft calcareous altered 
tuff afterwards des%- 
nated for the sake of 
brevity fissile rock 
ihe altar stone is of 
micaceous sandstone ’’ 

I now come to the 
second point to which 1 
- shall return in subse- 

* quent Notes 

^ in studying the 

mat rial obtained from 
the exc ivations it was 
found in almost eveiy 
case that the number of chippings and frag 
ments of blue stone largely exceeded that of 
the sarsens, more than this diabase (blue stone) 
and sarsen were found tegether in the layer 
overlying the solid chalk (p 15) Chippings 
<f diabase w re the ost abund int but there 
were few large pieces of it Sarsen on the other 
hand occurred most abundantly in lumps (p 30) 
very few small chips of sarsen were found (p 4a) 
Hence Prof (^wland is of opinion that the sarsen 
blocks were roughly hewn where thty were found 
(p 40), the local tool ng executed with the small 
quartzite hammers and mauls would produce dust 
Finally I reach the third point of importance from 
the present standpoint the excavations produced clear 
evidence touching the mode of erection Prof 
Gowland s memoir deals only with the leaning stone, 
but I take it for granted that the same method wM 
employ^ throughout This method was this — 

(i) The ground on the site It was to occupy 
was removed the chalk rock bemg cut into in such « 
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manner aa to leave a ledge on which the base of die 
stone was to rest and a ferpmAeular face nnng from 
it against which as a buttress one side would bear 
when set up From the bottom of this hole an m- 
clined plane was cut to the surface down which the 
monolith which had already been dressed was shd 
until its base rested on the ledge 

(a) It was then gradually raised into a vertical posi 
tion by means fiist of levers and afterwards of a 
ropes The levers would be long trunks of trees to 
one end of which a number of ropes were attached 
(this method is still employed in Japan) so that the 
weights and pulling force of many men might be 
exerted on them The stronger ropes weie probably 
of hide or hiir but others of straw or of withes of 
hazel or witkw may have been in use for minor 
purposes 

(3) As the stone was raised it was packed up 
widi logs of timber and probably also with blocks of 
stone placed beneath it 

(4) After Its upper end had reached a certain cleva 


I GEOLOGY OF THE MOON 

COR many years past geologists have turned wist- 
* fully to the moon in the hope of gaming mm a 
study of its surface some insight mto manetary evoi^ 
tion and more especially into some of me stages in the 
history of our own globe It must be confessed how¬ 
ever that as yet few satisfactory data have b^ ob¬ 
tained either in the facts observed or in the deductims 
drawn fiom them The great majority of those who 
have studied the subject have formed the opinion that 
our satellite was once a liquid mass such as we 
believe the earth itself to have also been and that 
Its so called craters represent extensive and pro. 
longed volcan c activity when the gases and lava of 
the heated interior escaped to the surface probably 
on a scale of n agnitude greatly surpassing that on 
which subternn an energy has ever been manifested in 
the geilogical 1 story of our planet But another ex 
planation has b en proposed for these lunar features 
ictording to \l ch is worl ed out by Mr G K 



Uon ropes were attached to it and it was then hauled 
by numerous men into a vertical position so that its 
back rested against the perpendicular face of the chalk 
which had been prepared for it During this part of 
the operation struts of timber would probably be 
placed aj, imst its sides to guard against slip 
As regards the raising of the lintels and imposts 
and the placing of them on the tops of the uprights 
there would be even less difficulty man in tae erection 
of the uprights themselves 
It could be easily efibeted by the simple method 
practised in Japan for placing heavy blocks of stone in 
position The stone wnen l^g on the ground would 
be raised a little at one end by means of long wooden 
levers A packing of logs would then be placed under 
the end so raised the other extremity of the stone 
would be similarly raised and packed and the raising 
and packing at alternate ends would be continued 
until the block had gradually reached the height of 
thft uprights It would then be simply pushed forward 
1^ levers until it rested upon them 
^1 shall deal later on with several interesting con 
Wlusions to which these investigations lead 

' Norman Lockybr 


Gilbert of the United States Geological Survey the 
moon was formed by the aggregation of a ring of 
meteorites which once encircle the earth and the 
craters insttid of arising from the escape of 
volcanic energy from within were produced by die 
impact of the last meteoric bodies that fell from 
witbbut These bodies arriving with planetar 
velocity would be melted or reduced to gas while 
a portion of the lunar surface around them would 
also be liquefied Mr Gilbert beheves that the lunar 
topography bears witness to such a meteontic bom¬ 
bardment rather than to gigantic volcanic explosions 
The latest tontnbution to the discussion was 
recently presented to the Academy of Saences « 
Pans fay MM Loewy and Puisoux These eminent 
astronomers direct attention to the evidence furnished 
by the latest photographic charts of the “ AtlaS 
Lunalrc in regard to the conditions in which a 
planetary body passes from the liquid to the stdid state, 
and to the stage in this transformation which has 
been reached respectively by the earth and the moon 
With respect to the evolution of the earth twd 
opposite theories have been propounded The great 
body of geologists have mamtomed that the interior 
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of the planet m an incandescent mass which is slowly 
coohnfir and consolidatinf; from the surface inward 
and is enclosed within a comparatively thm solid crust 
Some distinguished physicists however have con 
tended that the first formed crust would break up 
sink down and be re melted, and thus that permanent 
consohdation would begin at the centre and would 
gradually extend outwards until eventually tiie whoic 
^obe b^me practically sol d with only here and 
mere large vesicular spaces whence active volcanoes 
are supplied The densest and least fusible miterials 
would thus tend to accumulate towards the centre 
and the lightest and most fusible towards the out 
side The geological belief rests upon a large body 
of evidence from the structure of the terrestrial cn st 
which It IS difficult or impossible to explain except 
on the supposition of an internal mass which at least 
in lU outer parts is sufficiently liquid to emerge at 
me surface as molten lava Ihc physical argument 
rests on certain mathematical assumptions the 
validity of which has been contested One of these 
assumptions is that if me interior were liquid tides 
would be set up in its mass and the crust would rise 
and fall with the passage of the intern il tidal wave 
Another objection is based on the supposition that 
huge mountain-chains could not possibly be supported 
by a thin crust but would sink down into the interior 
More recently the idea has been suggested that the 
internal core of the earth is gaseous \t me high 
temperatures and enormous pressures in the interior 
of the planet gaseous iron or lava must be more 
incompressible than steel is at me surface On the 
outside of this gaseous mass it is believed that the 
materials pass into the liquid form or magma which 
extends as a comparatively thin envelope round the 
gaseous core and shades off outward into a solid 
crust which may not be more than twenty five or mirty 
miles in thickness The most recent earthquake 
observations have been quoted in support of this view 

Messrs I oewv and Puiseux approach the subject 
impartially from a study of the ptenomen i presented 
by the surface of the moon as recorded in a series 
of photographs Ihey accept the general belief that 
our satellite was once a liquid globe and mat traces 
of its passage from mat condition to its present state 
of consolidation can be clearly recognised Hicy 
cannot say whemer its temperature increases with 
depth from me surface or if there is any variation in 
density but mey find in meir photographs various 
particulars which in their opinion show that the 
solidification started from the surface 

The differences of level on the surface of the moon 
are relatively greater and more abrupt than those on 
the surface of me earth and they display in many 
ways me dynamic effects which a liquid when in 
movement exerts on its solid containmg walls such 
as the superficial outpounngs which have covered two- 
fifms of the visible lunar surface and have turned 
mese tracts into continuous plains round the margins 
of which numerous remains of the previous relief 
have been left Other effects arc seen in me traces 
of instabihty in the mountain ranges me fractures 
sharply defined terraces and marginal fissures so 
often observable The neighbourhood of a great 
sheet of liouid material is required to account for 
me undulations and horizontal displacements which 
have affected large tracts of the surface such as the 
breaking down of the crest of me Apennines me 
separation of me rectangular blocks of me Caucasus 
and me formation of me rectilinear valleys of Rheita 
the Alps and Anadseus 

The most decisive argument in favour of me 
gradual cooling of the moon from me outside towards 
me interior appears to be furnished by some facts 
wmch are brought out with great clearness by me 


recent photographs Thus the two Frendi 
astronomers have satisfied memselves that after me 
first establishment of 'i thin crust me inward retreat 
of me liquid took place gradually until the fatsi 
moment arnved when it partly lost connection witb, 
the overlying solidified crust so mat an intermediate 
vacant space was left between them This temporary 
interval being filled with gas at i high pressure 
formed a cushion which was suflinently elastic to 
prevent any filling in but was too limited in extent to 
iffcct isostalic compensations so mat the internal 
(ides might be developed without indangering the 
external figure of the moon When for some un> 
known reison is happeis also on our globe the 
lunar eruptive forces assumed spe lal vigour the crust 
yielding to the pressures along its least resisting parts 
\as overflowed by the liquid interior Such local 
subsidences gave rise t the gr it c iques and various 
other features in the polar rtgion where me cooling 
was most rapid and where for easily intelligible 
reasons the cr st reirhed i unsiderably greater 
thickness But in the equitorial rone where me tides 
ind the centrifugal for e are most powerful theM 
volcnt perturbations 1 d to vast subsidences whicn 
now form the lunar seas Ihc surv val of remains 
of the earlier topographical relief still visible along 
the borders of thtst tracts bears witness to the nature 
of the gigantic chinges Fich eruptive movement 
has mamed by the level bottom of me formations 
the height of the level of the subjacent liquid Five 
such stages in the subsidence of the molten matter 
are displayed in me photographs We can under 
stand that the process would be repeated with 
diminishing cner^ until the gradually mickening 
crust presented too great an obsticle to the eruptive 
acUon Various striking examples are cited by the 
authors in particular one where the five platforms 
are separated from each other by a step like Interval 
of several thousand metres Had the consolidation 
begun at the centre of the moon it is contended the 
result would have been altogether different for then 
only the litest level should hive been seen and me 
eruptive forces would have had neither an opportunity 
of manifest ng themselves nor the means of leaving 
permanent trices at very different stages 

MM Lajwj and Puiscux evimine me argument 
from m© tides in favour of me consolidation of a 
planet from the centre outwards and remark that 
it must be considered is doubtful because we do not 
know how fir the coefficient of viscosity or internal 
friction which has been employed in me calculations 
agrees with the reihty fhey suggest mat as me 
materials in the interior are under enormous pressure 
they may quite possibly have such viscosity and 
yield so slowly to planet iry influences which are con 
tinually changmg in direction in consequence of me 
diurnal movement that no appreciable tidal deforma¬ 
tion may result In the case of me moon it is 
admitted that the tides n the still liquid mass would 
for a long Ume delai the formation of an outer 
crust which before its final cstabl shment must have 
undergone many violt nt d srupUons when ita brt^en- 
up sheets were overflowed Iqf the mdten matter irt^ 
within But m the course of time it has ended by 
attaining a great thickness in censequtnee of con 
tinual cooling and the contraction of the outer liyers 
The argument that on the supposition of a com¬ 
paratively min crust the existCTce of mtwntainous 
m^ses would be impossible is less applicable to the 
moon where the force of gravity is six times Ims 
than on the earm But in me opinion of thejtw 
French astronomers the argument need Mt AT 
seriously considered either for our planet or for o^ 
sateHite inasmuch as it depends on a pr^lenwW 
theory which it entirely based on an idaccnrat^ 
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hypothesis of homogeneity Mountainous ex¬ 
crescences so far from weakening the general stability, 
really conduce to it, they are not only held up by the 
tenacity of the neighbouruig parts, but as Airy sug¬ 
gested they probably have roots which plunge down 
into material of greater density and permit them to 
float 

The authors affirm in conclusion that their deUiled 
study of the moon appears to them to confirm 
geologists m their preference for the theory of a thin 
crust and to indicate that the transition to solidity 
still incomplete for the moon is far from having 
reached its end upon the eirth Arch Gbikif 

NOTES 

Wa regret to announce that Prof G B Howes P R S 
died on Saturday last February 4 at fifty one years of age 

It is proposed to erect a monument at Laibach in Aus 
tria to the memory of Vega author of the well known 
Hable of logarithms which is now m its eightieth edition 

From the American Mathematical BaUstin for January we 
learn of the death of Dr Francesco Chizzoni professor of 
geometry at Modena and of Prof Achsah M Civ (Mias 
Ely) held of the department of mathematics at Vastar 
College USA 

Fhb Wilde medal of the Mmehester Literary and Philo 
sophical Society has been awarded to Prof C Lapworth 
F R S The medal will be presented on February a8 when 
the Wilde lecture of the s^ety will be delivered by Dr 
D H Scott F R S on The Early History of Seed 
bearing Plants as recorded in the Carboniferous Flora 

For the past year a station for solar research has been 
maintained on Mount Wilson California by the Yerkes 
Observatory with the aid of a grant from the Carnegie 
Institution of Washington This station has now been 
replaced by a new solar observatory which has been estab 
lishrd by the Carnegie Institution and the following staff 
formerly of the Yerkes Observatory has been appointed — 
Prof G F Hale (director) Prof G W Ritchey Mr F 
Ellerman and Mr W S Adams 

Prof Vaidbmar Strin leader of a well known Copenhagen 
analytical and chemical laboratory where for a number of 
years official and private tests and investigations in Den 
mark have taken place died on February 1 aged 69 years 
He took over in 1863 the laboratory founded by H C 
Orsted and altered It to its present shape making it a 
valuable public institution Beside his work there Stem 
was Government adviser in chemical agriculture and wrote 
many scientific artcles on chemical and agricultural sub 
jects 

Thi Imperial Academy of Sciences St Petersburg at the 
last annual meeting awarded the Lomonosoff prize of tool to 
Prof N A Menschutkin for his well known and extensive 
researches in the domain of theoretical chemistry The Ivanoff 
prize was awarded to Prof P N I ebedeff of Moscow 
for his remarkable experimental researches on the pressure 
of light At the same meeting Prof S Th Oldenburg 
declared in his yearly review of the work of the academy 
that the Polar Committee had given up all hope of the 
ntum of Baron Edward Toll F G Seeberg and their 
two companions The party was probably lost during the 
ArcUe mght while trying to cross the icefields lying 
between Bmett Island and tiie New Siberian archipelago 
1841, VOL 71] 


A MAnoNAL exhibiuon of brewing materiala and products 
will be held in Pans during March 1906 

At the meeting of the French Phyoleat Society oil 
January ao under the presidency of M d Arsonvol the 
following ofliLers were elected —Vice president M 
Anugat general secretary M Henn Abraham treasurer, 
M de la Touanne The ofiSce of president falls on 
M Dufet 

Tum Ttmet correspondent at Colombo states that Sir 
H A Bloke Governor of Ceylon announced at the last 
meeting of the Asiatic Society that Sinhalese medical botks 
of the sixth century described 67 varieties of inosquitoes 
and 434 kinds of malanal fever caused by mosquitoes 

At the meetini, of the Anthropological Institute to be 
held on Tuesday next February 14 Dr A C Haddon 
F R S will exhibit a senes of kinematograph pictures of 
native dances from the Torres Straits taken by him when 
In New Guinea Applications for admission should be 
addressed to the Se rctary of the Institute at 3 Hanover 
square W 

A LAROR and influrntial international committee has been 
formed in Heidelberg under the presidency of His Excel 
lency Dr A Frc hrrr von Dusch Minister of Education 
Ac of the Grand Duchy of Baden with the object of 
honounng the memory of the late Prof Carl Gegenbaur 
who for nearly thirty years was the director of the Ann 
tomlcal Institute of Heidelberg The committee has decided 
upon a life size buvt of uegenbaur to be executed in marble 
by Prof C Seffner Leipzig The bust will be placed in 
the vestibule of the Anatomical Institute probably in the 
early summer at a date not yet fixed The committee 
invites former pup Is of the deceased master and all those 
who have benefited from his epoch making works on human 
and comparative anatony to send monetary contributions 
with Iheir addresses and titles to Prof M Fuerbringer 
or to Prof E Goeppert both m Heidelberg Every con 
tributor will receive a picture of the bust and casts may 
be obtained on spec al application from Prof C Seffner 

Aftfr an intervil of two years the fifth conference of 
West Indian agriculturists was held at Port of Spain 
Trinidad from J inuary 4 to 13 It was attended by offi¬ 
cial scientific CO 1 mercial and practical representatives 
from all parts In his presidential address Sir Daniel 
Morris gave an interesting survey of the great economic 
change which is 1 progress laken in the aggregate 
sugar cultivation nust still be regarded as the backbone 
of the colon al ind istries but in some of the islands it has 
nlreadv become of comparatively little or no importance 
Irinidad iv now -i cacao producing island its exports of 
this commo I ty hav ng risen to the value of a million 
sterling per annum Grenada s cacao exports are valued 
at 350 oool and Jamaica s at 80 oool Cotton growing 
too has been successfully re established in several islands 
and remunerative prices for the raw cotton are being 
obtained from I anioshire merchants The exportations 
of fruit far excer I n value those of the staple industry 
The development of the tobacco rubber sisal hemp fish 
curing and other industnes also came under review and 
Sir Daniel dwelt upon the importance of agricultural shows 
and on the provision made by his department for teaching 
elementary science and the principles of agriculture in the 
vanous colleges and elementary s^oeds Numerous papers 
were read and discussed Prof d Albuquerque Dr Watts 
Prof Hamson and others supplying valuable mformatiaa 
relating to sugar Mr Hart Mr de Gannea Ac on 
cacao Mr Bovell Mr Sands Ac on cotton and to on 
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m^practicakl purpotw viiltt were paid to Mveral cacao 
and Migar eetatee Owtaf to ita more than unialljr ra]»«- j 
eentatlve character the conference u declared to have been j 
the moet ntcceesful of the eeriee 

Tub very high barometric readings over the British Isles 
during As latter part of January last are noteworthy The 
weaAer report for the week ending January s8 issued by 
the Meteorological Office stated that on Wednesday {%$) 
Che eastern edge of an anticyclone had appeared over the 
west of Ireland Ais system moving slowly eastward, and 
continually increasing in intensity, covered As whole king 
dom by Thursday, lU maximum pressure being about 307 
inches It subs^uently moved southward and souA west 
ward, and continued to increase in energy until Saturday 
<a8) when the barometer rose to 31 inches or more over the 
south western parts of Ae United Kingdom The highest 
reading was reported from hcilly at sh pm on January aS, 
3106 mches and appears to have been the highest on 
record for that part of the kingdom Very high readings 
also occurred over Ae eastern portion of the North Atlantic 
Recent cases of very high readings occurred in January 
190a January 1896 and January i88a The highest 
reading on record in the BritiA Isles is 31 11 inches at 
Ochtertyne (Scotland) in January 1896 and the lowest 
3733 inches at Ae same place m January 1887 It will 
be observed Aat all Aese extreme readings have occurred 
in the monA of January 

Wb have to acknowledge the receipt of a copy of the 
Transaettotu of the Hull Scientific and Field Naturalists* 
Club for 1904 (vol III part 11) The most important item 
In Its contents is a list with references of the land and 
freAwater molluscs of the East Riding drawn up by 
Mr 1 PetA occupying fifty two pages 

Thb salmon and trout of Japan form the Abject of an 
artiUe by Mr T KitAara in vol v part 111 of Anno 
iatunut Zoolegtetu Japonetuu In ^ace of the nine 
species of Aese fiAes admitted by Messrs Jordan and 
Evermoiin the author recognises only sevA from Japanese 
waters of which the majority belong to Oncorhynchus 

Thb contents of Ae Btologtschet Centralblatt for 
January 15 include an article on Ae strucAre of certain 
ants nests by Mr C Ernst and a criticiam by Dr C 
Schrbder of Mr C SAaposAnikow s theory of the colour 
ing of the hind wing of the butterflies of the gAus Cato 
cala to which allusion has beA already made in our 
columns 

Thb Zoologist rommences the yAr well with a excellAt 
article on budding in animals by Prof MeIntoA of St 
Andrews in whiA Ae various forms of propagation by 
gemmation are described In a clAr Ad popular manner 
In the same isAr appears Mr SouAwell s account of seal 
ing and whaling for 1904 EIcva right whales were cap 
hired during the season by BritiA vessels and at BrItiA 
stations but Ae AmeriAns are reported to have taken 
no less than forty mne The price demanded for suable 
whalebone is S500I per ton Fin whale hunting u being 
purAed wiA giAt energy and as Ae demand for the 
products of these whales is limited Ae auAor Aggests 
that Ae market may be glutted 

Trb Nature Study Review u the htle of a journal pub 
hshed in New York of whlA the first volume is before us 
‘ The aims and plans of the editorial committee ” It is 
stated in the Introduction *' ore based upon an interpreta¬ 
tion of nature-study in its literal Ad widMt sense os includ¬ 
ing all phases, physical as well u biological, of atiMlee of 
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natural objects and processes in elemAtary sAmIs " 
Several eminent writers have united to give their views as 
to the scope and limitations of nature study while oAers 
have done their best to refute hostile criticism of Ae move- 
mAt ‘ Faddism the bane of the movement, is strongly 
deprcAted In wishing Ae new venture a Acccssful 
career we may take the opportumty of recording our full 
sympaAy with the effort to make sAoIars actually 
acqualntod wiA natural objects instead of attempting to 
Iaa about them thrAgh books alone But the interpre 
tation of the movement must be a liberal one Ad it must 
be rAlised that a visit to a musAm is just as much 
nature study as is a saunter through a coun^ lone 

Ihb double number of the American Naturalist for 
November and December last rantains a Aggestive article 
by Mr W D Matthew on the arboioal ancestry of 
mammals Strong arguments have been brought forward 
during Ae last few years by Mr Dollo in Belgium and by 
Mr BASley in AmeriA to Aow that the ancestors of 
marApials were probably arboreal Ad in the present 
communication the author seeks to Aow that the urns 
holds good for mammals in gAcral It is urged Aat the 
mammals of Ae CretacAus were all of small size and 
mostly of a primitive type from which boA marmpials 
and placentals might well have boA derived These early 
mammals were probably arborAl and if a Ae opposable 
thumb and hallux of certain living types is a archaic and 
not an acquired fAture Support to Ae view as to Ae 
arboreal h tbits of the Accstral mammals is afforded by 
the Upper CretacAus upland flora which first permitted 
Ae AistAce of an extensive terrestnal lAd mammalian 
faunx If the thMry be true it entirely upsets the old idA 
thxt arboreal mammals had taken to their distinctive mode 
of life to escape persecution on the ground 

Wb have received a copy of an important memoir by 
Dr O Abel publiAed in the Abhandlungm of the Aus 
triA CAlogical Survey (vol xix part 11 ) on the fossil 
kireniAs of the Mediterranean formation of Austria into 
the merits of which the limitations of space do not admit 
of our entering so fully os we desire The title of the 
I nemoir scarcely does just le to its contents for although 
the prime object is the description of the speaes known as 
Metaxythermm krahuUtsi the author also describes a 
I number of remains of the much more primitive genus 
boAerium from Ae Eocene of the Mokattam Rsuige nAr 
Cairo The most importAt future rannected with the 
latter (if the remains be rightly identified) is Ae discovery 
that Eotherium possessed a complete pelvis showing a 
well marked obturator foramen In this reflect the genus 
differs from all other known members of the order and 
IS thus brought into connect on with less specialised mam 
, mals The thru Egyptian FocAe genera Eothenum 
Losica Ad Protosiren (new) are regarded as the earliest 
known Acestors of Ae dugong group and to thise sue 
ceed HaliAenum in Ae Oligocene Metoxytherium in Ae 
Miocene and Folsinotherium in the Pliocene In seeking 
to illustrate the orig n of the downward flexure of the 
muzzle of the dugong by a malformed horse skull we think 
Ae author has been ill advised as there is a much simpler 
and more natural explAation of the future In connection 
with the memoir by Dr Abel wo may refer to a 
paper on Ae pelvis of Steller s su-cow {Rhytma stelien) 
by Dr L von Lorenz published in part tii of vol xlx of 
Ae AbhaudluMgen of the Vienna Gwlogisches ReiAun- 
stalt The description Ad figure of this rudimentary bone 
supplement Dr Abel s account of siruian ostAlogy In 
general 
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Dk Stkono tht director of the Biologicel I aboretonr 
Manila hai pubhahed a valuable expenmental itudy of 
the aubject of protective inoculation agamat Aaiatic cholera 
(No i6 Bureau of Government Laboratonea Manila) 
After detailing the vanoua methode of producing expen 
mentally immunity againit the cholera microbe he dia 
cuiaea the uae of Haffkine a ptophylattic which haa been 
extenaively employed in India with encouraging reaulta 
but an objection to which la the marked reaction that 
followa the inoculation causing the inoculated person to 
be somewhat ill for two or three days To remove this 
objection Dr Strong haa obtained a prophylactic fluid by 
suapenduig the cholera microbes obtained from agar cul 
tures m bterile water keeping this suspension at 60" C for 
several hours tlien incubating at 37° C (or three or (our 
days and biully Altering through a porous porcelain Alter 
Ihe fluid so obtained (a product of the autolytic digestion 
of the cholera microbes) was found to produce a high 
immunity m animals against cholera and when injected 
into man was found to be free from danger and to produce 
practically no general or local disturbance 

Ik the Vtctonan NaturaUit for November 1904 it is 
mentioned that at the October meeting of the Field 
Naturalists Club In Melbourne a number of collections 
of wild flowers were sent from State schools in the 
country including some so far away as Hawkeadale 
Dimboola and Mansfleld Ihese were of great interest 
to teachers and children from the schools in Melbourne 
who were allowed to take away named specunens for 
study Would it not bo possible to include in one of the 
exhibitions such as the Grand Horticultural Exhibition 
held last June in the gardens of the Royal Botanic Society 
similar collections from country schools for the beneflt of 
schools in the metropolis? 

It is remarkable how many comparative experiments 
conducted in tropical countries with some or idl of the 
established rubber plants have demonstrated the superiority 
of Htvea brofilieiMu the source of Para rubber One of 
the latest accounts is that by Mr W H Johnson director j 
of agriculture Gold Coast issued as one of the miscel 
loneous series of Colonial Reportg Experiments in the 
Botanic Gardens Aburi were unsuccessful with the West 
African vme Landolphta owanensif Ceora Uanihot 
glanovu Assam Fittu elatUca and Central Amencan 
rubber CattiUoa elatitea fairly aatisfsKtory results were 
obtained with the indigenous twiSumia olasUca but Hevea 
excelled in quantity and quality of rubber In its rate of 
growth and has been remarkably free from insect and 
fungus pests 

Thxks seems to be good reason to believe that explore 
tion of the more remote parts of Eastern Asia will add 
very considerably to the number of botanical species already 
known In vol iv of the Rteords of the Botanical Survey 
of India Sir Joseph Hooker states that the number of 
species of Impatiens the second largest genus of Indian 
flowering plants recorded for India has increased from 
1S4 to soo in thirty years and that many more may be 
expected from the less accessible districts of Burma Nepal 
and the Eastern Himalayas In the hope of induang forest 
ofliicers or other officials in India to take up the collection, 
or better the study of this genus Sir Joseph Hooker is 
pubiishlng in the Records an epitome of the Imown species 
and he also directs attentum to two points of mterest the 
anomalous structure of the flower and the remarkable 
details of segregation of the ^lecies 
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It Is always of interest to note a distinct novdty ta #e 
pbotograiduc line but in the new Lombex system of lay* 
light loading and film and plate chiuiglng which hah 
been introduced by Messrs R and J Bede Ltd in a new 
class of cameras called the Lambex cameras we have 
quite a new invention The makers have sent us for 
inspection one of these cameras with the sixailed Lambex 
skeleton and its envelope The method of exposing is 
most simple and ingenious and is one that will no doubt 
find considerable favour among photographers The 
skeleton less then half an inch thick is the name of tho 
folded strip of paper with a tag attached at each fold in 
each of the folds twelve in number a film or plate of any 
description or min-e is held by a flap at the top and two 
corner slots at the bottom and on opaque card is attached 
to the front This skeleton is contained in a double length 
opaque envelope the unexposed films remaining in the 
lower portion and the exposed films being pulled one by 
one into the upper portion by the attached tags The lower 
portion of the envelope is provided with an opemng to 
correspond to the size of the film through which the Expo¬ 
sure IS made and surrounding this opening is a stiff pro 
jecting edge of cird into which the envelope with i» 
skeleton is slid 1110 a frame in the camera The makers 
claim many adv tages for this system sueh as daylight 
loading any plates or films may be used the skdetons 
can be recharged no scratching of films no mechanism 
&c The compactness of this system renders it applicable 
to both folding pocket and box cameras and the makers 
have now prepared a ser es of well made Lambex cameras 
constructed in several forms and sizes and fitted with their 
well known lenses Limitations of space prevent us from 
entering more into detail but the handbook of instructions 
m the form of a neat pocket book contains all the necessary 
information 

lo the February number of the Monthly Review Sir 
William Ramsay contr butes an article having the title 

What IS on Element ? It contains a popular account of 
the changes introduced into conceptions of the nature of 
elements owing to the discovery of the inert gases of die 
atmosphere and of radium and the radio active elements 

Thk remarkable power of alummium to absorb com¬ 
pletely the vapour of mercury even when highly diluted with 
air and at the ordinary temperature is the subject of a 
paper by N Tarug^i in the Gaasetia for January 14 This 
property is made the basis of an extremely delicate test for 
mercury and of 1 preventive measure against poisoning by 
mercury vapour A species of respirator has been patented 
in whi^ the air that is inhaled is made to pass through a 
mass of finely d vided aluminium in this passage every 
trace of mercury is absorbed the action being so complete 
that the dense vapours evolved by heated mercuric chloride 
may be breathed with impunity The respirator has already 
been introduced with go^ results into the mercury mines 
of Monte Amiata 

A STUKiNO instance of the intimate connection existing 
between the configuratnon of chemical substances and their 
susceptibility to fermentation is to be found in a paper by 
C Ulpfani and M Cingolani in the Gosssffa for January 
14 The Bacillus aeidi urict which baa the property 
decomposing unc acid into carbon dioxide and urea by e 
process of succtssive hydrolysis and oxidation, is wiBiout 
action on the closely allied substances o-metbylunc acid, 
guanine caffeine and theobromine On the other band 
the bacillus is capable of rapidly and completely oxidising 
such acids os tartronic, malomc and mesoxolic adds, which 
contain the same carbon chain as that cmiatltutifig die 
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«aiftral uds of unc acid whilat m addition th« uraidat 
of thoM add* namely barbituric add dialurlc add and 
alloxan are converted by the ferment quantitatively into 
urea and carbon dto»de Moreover just as in the case of 
the sugars only the hezoses are capable of undergoing 
fermentation the bacillus of uric acid Is indifferent to 
adda containuig fewer or more than tbrea carbon atoms 

The ftyeholegtcal Bulletin (vol ti No i) for 
January contains a notice of the meeting of the north 
central section of the American Psychological Associat on 
wfaidi was held at Chicago on November a6 under the 
presidency of Prof W D Scott of the North western 
University Ihe following papers were read —Is subjec 
tiVe idealism a necessary point of view for psychology? by 
Mr Stephen S Colvin the genesis of meaning by Mr 
I E Miller relation of sensation and revived mental 
processes by Messrs f H Haines and J C Williams 
the vehiUe of cognition by Mr B H Bode psychological 
method by Mr C A Blanchard an Iowa case of complete 
congenital cataracts cured after twenty taro years by Mr 
James Burt Miner the relat ons of psychology to log c by 
Miss Harriet S Penfleld the functional theory in psy 
chology and the concept of transcendence by Mr J H 
Farley the pqrchology of 1 ngu stic development in the 
individual by Mr M V O Shea is the beauty of art a 
hgher type than that of nature? by Mr George Rebec 
the reality and the symbol in educat on by Miss Jul a H 
Gulliver and a motor theory of rhythm by Mr R H 
Stretton 

The Walter Scott PubI shing Company w 11 shortly issue 
a translat on of Science and Hypothesis by Prof Pom 
card Prof J Larmor Sec R S has written a preface to 
this ed tion of Prof Poinrard s work 


OUR ASTRONOMICAL COLUMN 


EraBMXua for Comet 1904 a —Given bdow la an 
from a daily ephemens computed by Dr E Strdmgrt 
the elliptic elemenu calculated by M hayet fw 
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On Irbruary 7 the comet was very near to but south 
west of r \rietis {Astronomuehe Noehriehten No 3991 
sui4>lement) 


Lphembris for Comet 1904 d—The following is an 
extract from the daily ephe ner s for comet 1904 d pub 
1 shed in No 3991 of the Aitronomuche Nachruhten by 
Herr M Ebell 


190s 

Feb 9 
*3 

. 17 

at 


lah (M 1 Berlin) 

«(trin) » (um) loR r 

193333 +54 50 0349a 
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Brightness at time of discovery- 


03584 
03043 
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An observation made by Herr Pechule at itt *43™ 
(Copenhagen M T ) on January 14 gave correct ons to this 
ephemens of -4* and -05 . , . 

On February 9 the comet will be to the north west of, 
and near to « Cygni then travelling in a north-easterly 
direction it will pass into the constellation Cepheus 


A COPT of the report of the librarian of the U S Con 
gress for the fiscal year ending June 30 1903 has been 
received from Washington The report runs to 600 pp 
and includes elaborate details concerning every department 
of the library s activ ties A select list of recent purchases 
during 1901 1903 const tutes part 11 of the volume and a 
third section is devoted to n report on copyright legislation 


Mr John A Berostrom of Ind ana writing in the 
Psychological BuUetm describes a spring suspension for 
laboratory motor* used for driving colour mixing or other 
expenmental apparatus with the object of reduang the 
noise and vibration produced by motors resting on a fixed 


Orbit or Comet 1904 e (Borrellt) —From the ob^ 
Btion* made at K«Jn gsberg on December 31 and at Pari* on 
January ii M hayct has made an mvcstigation of the 
probable orbit of Borrelly s comet (1904 s) In the first 
place three different sets of parabolic elements were rom 
puted but although the arc traversed bv the comet whiw 
under observat on was very small and the results obMinM 
were therefore ot very trustworthy the non agreement of the 
parabolic elements with the observational results was too 
great to be admitted M Fayet therefore eomput^ a ert 
of elenents on the assumpt on that the orbit was elliptical 
and these were nuch more satisfactory indicating a short 
penod of about six years 

The following set of ellipt c elements was finally adopM 
as giving a fairly satisfactory agreement between the 
observed and computed pos t ons — 


The third Fnglish edition of Prof Menddfieff a Princi 
pies of Chem stry has been pubhshed in two 
volumes by Messrs Longmans Green and Co The 
new volumes ore a translation from the seventh 
Russian edition by Mr George Kamensky edited 
by Mr Thomas H Pope There ore three appen 
dice* to the work The first of these Is the Royal Institu 
don lecture delivered by Prof Mendeldeff on May 31 1S89 
entitled An Attempt to apply to Chemistry one of the 
Principles of Newton s Natural Philosophy the second 
on the Periodic Law of the Chemical Elements is Prof 
Mendddeff s 1899 Faraday lecture to the Chemical Society 
the last I* entitled An Attempt towards a Chemical Con 
caption of the Ether and Its contents were described In 
on article which appeared in Nature on November 17 1904 
<vol Isxi No 1839) The work is one of the claMlcs of 
chemical science and the new edition will be widely 
welcomed 
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T 1905 Jan 15 774*5 (MT Pans) 
fl=. -6 6 43 97) 

, 30 55 31 35 } 1905 

»- 35« 35 *7 IIJ 
log - o 149*36 

log # - 9 818195 

These result* give a value for p of 433' 915 and there 
fore indicate that the comet is of the shtilperi^ type 
making one revolution n its orbit in aboQt eight year* 
(Comptes rmduM No 4 1905) 

Observations of the Leonid Shower of 1904—In a 
note published in No 3989 of the AttroMmuehe Nuh 
nchten Mr Denning gives a few details of his observations 
of the late Leonid mower at Bristol ^_ 

During a watch of about one and a half hours between 
I3h 30m and ish 45™ «>" November i* M met^ of 
which 33 were Leonids were seen and Mr Denning 
estimate that at that time the latter were appearing at 
the rate of about *s per hour for one observer from a 
radiant situated at RA -ist* ded -+*3" ‘- 
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Two of (he Leonide seen were u bngfat m Jupiter, 
whilst eevenU others were as bn^t as or brighter than 
hrst magnitude stars One of ttiese flashed out in the 
north west at i4h 38m traversed the path 3i5‘’4-S7” to 
3>8*+Soi”, and left a short streak which lasted for about 
30 seconds 

A few slow yellow meteors from a radiant in Aries at 
43'’+ai” and some swift streaking meteors from a radiant 
in Leo Minor at i44“+37* were also seen 

SpacTOA or y Ctoni a Canib Mihoms and s Lbonib — 
In part Vii vol czlii of the StttmtgtbenehU dtr Kau 
Akad dtr Wustiuehafitn Herren E Haschek and K 
Kostersitx publish the results of the reductions of the spectra 
of y Crgni Procyon and s Leoms After discussing in 
detail the methods of measurement and identification em¬ 
ployed m the reduction and the nneral and speciAc char 
acteristics of each spectrum studied the authors give a 
table of the wave lengths and intensities of the lines for 
each star The cotnadences of each line with lines in the 
arc and spark spectra of terrestrial elements as determined 
by Exner and Haschek are also given and In the last 
column of each table the probable origins of many of 
the lines are set down Amongst the latter may be noted 
the rater elemenu Yb Pr Sa Nd La Pt Wo Gd Eu Ac 
About 140 lines between A 4S50 and A 4514 190 Imes 
between A 4126 and A 4550 and about 370 lines between 
A jpis and A 470a ore given in the spectra of y Cygnl, 
a Cams Minona and s Leoms reqicctiveV 
SvstKMATIC SuBVBY 0» DOUBLB StaRS —NO 99 VOl XVI 
of the Publteaiions Of the Astronomical Society of the 
Pacific IS devoted to an address on double stars read 
before the International Congress of Arts and Sciences at 
St Louis by Prof R G Aitken 
After discussing the work already performed in this field 
Prof Aitkan described a systematical survey undertaken 
by Prof Hussey and hiiiibeli All stars down to the ninth 
magnitude as given in the Bonn Durchmustcrung were 
placed on the observing list and the sky from the North 
Pole to -sa” declination was equally divided for observ 
anon between the two observers • 

rhe programme arranged for the observation of each star 
on the lift on at feast one good night and all double stars 
discovered with a separation of 5' or less were to be 
measured on at least two nights and catalogued On 
September 10 I rof Hussey had discovered 1035 and 
Prof Aitken more than 875 new pairs Seventy three per 
cent of these ore separated by s' or less and 14a are very 
close pairs in which the sepmtlOn docs not exceed o'35 
Of similar pairs to the latter the previously published cata 
lones do not contain 100 

Prof Aitken has examined during this research more 
than 13 poo stars and finds that me doubles discovered 
form about 3 per cent of this total Including those pre 
viously discovered the ratio of double stars with distances 
of less than 5' to the whole of the stars down to the ninth 
magnitude is apparently i 18 to 1 so This ratio is not 
however the same for all parts of the sky for whilst in 
some regions observed double stars are very scarce in 
others the ratio increcues to about 1 8 
Other details concerning the survey its prosecution and 
the reasons for carrying it out are given in Prof Aitken s 
interesting paper 

Rstort or THB Yalb Obsbrvatorv 1900-A —Dr Elkin s 
reports to the board of managers of the Yale University 
Observatory for the years 1900-4 inclusive occuiqr eight 
pages and briefly describe the large amount of work per 
formed at the observatory during that period 
UeUometer observations are the chief feature of the 
work and special attention has been paid to the deter 
mination of the parallaxes of stars having large proper 
motums Practically all the stars in the northern hemi 
sfdiere having known motions of o' 5 or more have now 
Men observed at Yale A second triangulation of the 
Pleiades and determinations of the poralliu of Arcturus 
have also beep made Another feature of the work is the 
photography of meteor trails and numerous trails of 
^imteors from the principal showers have been obtained 
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PK12E SUBJECTS OF THE BATAVIANj,. 
SOCIETY OF EXPERIMENTAL PBILOSOPH'Y. 
AT a recent general rneetmg of the Batevian Society 
“ of bxpenmeDtal Philosophy of Rotterdam the follow¬ 
ing subjects were proposed for competition The gold 
medal of the society of the weight of thirty ducats, or 
Its value will be awarded for the best answer to one or 
other of the suggested questions Answers may be written 
in the Dutch Trenim English German, or Latin 
languages In another handwriting than that of the com- 

e ir and must reach the secretan. Dr G T W. 
er at Rotterdam not later than February 1 1906 
Chtmutry —^An experimental investigation of the atomic 
weight of an element which has not yet been satisfactorily 
fixed a research on the causes of departure from Ostwold s 
dilution law me-iiurements of the osmotic pressure m 
aoluUons at concentrations corresponding with deviations 
from the simple gas laws a study of the origin and 
physiological significance of the green pigment m the 
body of green articulated animals experiments elucidating 
the formation and transformations of the sap in india- 
rubber plants a re Investigation of the variations from 
the laws of electrolytic dissociation observed by Kohlen¬ 
berg in 1901 an explanation of the thallioquinic test for 
quinine 

Phyttes —^An mvestigation of the electrical properties 
of some metallic alloys of the variation with temperature 
of the specific heat of mercury of the specific heat of 
sulphur and phosphorus in their various alfotropic forms 
of the indices of refraction of substances showing 
anomalous diapers on of the cduM of phosphorescence 
particularly in the case of the tower organisms 

Biology —A description of the life history and proper¬ 
ties of one or several species of moulds ferments or 
bacteria which ire of industrial importance the action 
of sulphur and of copper salts on plant parasites and of 
mineral salts on the development of fungi the rdts of 
micro organisms in the formation of humus in the soil 
Physiology—An investigation of the permeability of red 
blood corpuscles to the 10ns of NaCl NaNO, Na,SO« and 
of the localisntion of functions in the cerebellum 

Geology —An exposition of the theory of the origin of 
the Netherlands a critical investigation of the volcanoes 
of the East Ind an Archipelago 
CiDit Engineering —Statistical investigations of the 
Dutch polders or an investigation of one of the 
principal rivers of Holland 


T/fh PIC DU mni OBSERVATORY 
T N a recent number of La Nature M L Rudaux gave an 
^ interesting account of the present condition and opera 
tions of this impoitant mountain station France is well 
provided with high level stations and the observations 
from seven of them are published dailv in the Bulletin 
International of the French Meteorological Office An 
account of the very favourable position of the Pic du Midi 
station and of the almost insuperable difficulties experi¬ 
enced by Its orif, nol founder General de Nansouty was 
given in considerable detail by M R Radau in his Useful 
little work on Mountain Observatones ^aris 1876) 
and has been summarised by Mr A L Rotch in the 
AmericaH Meteorological Journal Fhe summit which has 
an elevation of asjy metres (the observatory being 17 
metres lower) is situated on the outskirts of the Pyrenees 
in lat 43” 56 N and long a” la' W of Paris and affords 
one Of the finest views in Europe Towards the north an 
immense plain stretches as far as the eye can see and to 
the north west on very clear days the blue waters of the 
Atlantic are visible at a distance of 160 km It lies 
directly in the pith of the great atmospheric disturbances 
which traverse the Bay of Biscay white the summit mostly 
enjoys a clear and luminous atmo^ihere being some soo 
metres above the level at which thunderstorm clouds usually 
gather These advantages early attracted the attention of 
astronomers and scientific men M P de Plantode died in 
ij|4i while observing at the ridge which has since taken 

The prcqect of a permanent meteorol^pcal statton was 
first mooted in 1869 and provisional observations were eanb 
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maiiMd by Cencral de Naniouty and hi« coadjutora in 1873 
at the foot of tha Pic, about 1300 metrei above the tea, and 
were continued under great hardihips and at considerable 
personal expense for alwut eight years The present station 
was established in 1880 by public and private subscrip 
tions The accompanying illustration gives a general view 
of the station as it now exists On the left the thermo 
meter screen may be distinguished near the erection on 
which the anemometer and actinomcter are placed, at the 
other end of the terrace is the eouatoriai building and the 
apparatus for celestial photography The magnitic uistni 
ments are placed in vaults underneath the terrace The 
meteorological observations are regularly published in the 
annals of the Central Meteorological Ouice useful predic 
tions have been given to the inhabitants of the pi tins of 
impending thunderstorms and of probable floods owing to 
the sudden melting of the snow on the mountains Amongst 
the miscellaneous observations undertaken under the able 
direction of M Marchdnd we may specially mmtion those 
relating to the zodiacal light to solar phenomena and the 


persons have attended the various focal lecturee proyideil, 
white tooo students entered for the courses offered by 
agricultural colleges Ihe expenditure of the counties is 
given in detail and presents some curious anomahesf 
thus the London County Council assigned to agricultural 
education 741! while the authorities of one of the most 
fertile divisions of Lincolnshire in which agriculture is 
practically the only industiy voted 65I for the purpose I 
Again hast Sussex with a lot il income from the 

Residue Grant of 7773! spent 6116I in grants to 
agricultural iclieges rr schools while West Sussex With 
an income of 4503! gave nothing for collegiate instruc¬ 
tion and was satished with in expenditure of S75I upon 
horticulture ind poultry keeping Conditions vary from 
county to county but differences in the needs of the agri¬ 
culturist do not explain the widely different educational 
policy of the local authorities Under the new com¬ 
mittees It IS to be hoped that the unsystematic and 
spasmodic efforts that have be<n too common in the past 
may disappear and though it is probable that in the 
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Fig I —Uentiel View at tbs 


connection of the latter with magnetic disturbances His 
obMvations in this direction have shown that whenever . 
a terrestrial magnetic disturbance occurs spots or faculse | 
exist on the central meridian of the sun Important speitro. 
scopic results have also been obtained respecting the 
atmospheres of Vehus and Mars 


AGRICVLIURAL NOTES 
AN important new feature of the annual neport on the 
distribution of grants for agricultural education and 
reeearch it a return givliw the character of the instruc¬ 
tion m agriculture provloM by the county councils of 
land and Wales The return thowe that moet countice 
now spending considerabh. sums on agricultural educa¬ 
tion—altc^her 88 893I in 1901-3, and to this sum psool 
was aMedby the Bom of Atpraculture in the form of i^ante 
to collegiate centres It Is estlmatsd that sooie^siooo 
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immediate future less money will be spent on agricultural 
education it 11 likely to be expended to greater advantage 
The Board of Agriculture s report should be studied oy 
all members of county education committsss who are 
interested in agncultuisl education 
A piece of work which hae just been completed in the 
library of the U S Department of Agriculture has greatly 
enhanced the value of the leading Continental agriculture 
journals for Fnglish speaking students Compete card 
catalogues of Annales de la Science aj|pronomu)ue," 
LaiMwithschaftliche Jahrbucher ” and " Die landwith- 
schaftlichen Vemichi stationen " have been prepared 
Each index card gives author’s name title of article, and 
a bnef outline of the scope of the artule fhe catafoguee 
may be putchaeed in two senes either ' authpr en^ '* 
■ete permitting papers fo be mdexed under the authors' 
names or " complete " set? furnlihuig two or more cards 
for each paper which may then be indexed under 
author’s name and also under the subject or eubjects to 
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which th« artid* reUtw Th« cort of tho three eats of 
cetaloguee In the Utter end more ueeful form u about til 
The eeta now ueued brin^ the indeeing down to 1903 
but the work will be continued and eupplementare aete 
will be nmtad from time to time Students who do not 
desire refrrinres taall branches of agricultural science mav 
obtain seta of cards dealing with special subjects such 
as tolls plant diseases or forestry Particulars of the 
eighteen subject groups under which the cards are classified 
are given in BuUttm So 9 issued by the Catalogue 
Division of the Library of Congress Washington D C 
In the fourth report on the Woburn fruit farm the 
Duke of Bedford and Mr Spencer Pickering F R S 
diecuu the limits of several yeara experiments m the 
manuring pf Truit crops In an introduction the soil of 
the fruit station is desmbed and chemical and mechanical 
analyses are given the report then describes ezjienmentt 
on strawberries gooseberries curranu raspberries and 
apples bor various reasons the experiments on currants 
and raspberries were unsatisfactory but trustworthy data 
were obtained in the work on the other crops It* was 
found that is tons of farmyard manure per acre Increased 
the strawberry crt^ by is per cent to 15 per cent and 
that the siae and quality of the fruit were greatly im 
proved A mixed artificial manure supplying about the 
same quantities of nitrogen phosphoric potash and 
magnesta as the dung similarly Increased the yield but 
dd not imjMOve the quality Farmyard manure much 
increased the gooseberry crop but the artificial mixture 
failed to do so and it is explained that the increase in 
the foimer case was probably due to the greater quantity 
of moisture retamed by the dunged soil Nitrate of soda 
applied in su mtr was found to benefit apjdes n certain 
kcasons but with this exception no kind of manure had 
any marked effect on the a^le crop 


UNIVBRSny AND EDUCATIONAL 
INTFLUGENCE 

Biriunohak —Mr Chamberlain the Chancellor oC the 
University presided at the annual meebog of the Court of 
Oovemors held on February 6 Speaking after the adoption 
of the annual report Mr Chamberlam said that when the 
governors of Mason College met some five or s x years ago 
and came to the decision that the time had come to give 
Bumingham its own university it was thought that the 
least sum of money which would jusbfy them in applying 
for a charter was loooooi But very shortly afterwards 
they found that there was a great opportunity not only for 
themselves but for other great provincial cities to create 
a series of universities which in the first place would bring 
home to all the population the advantages of the highest 
education and in the second place would specialise this 
highest education with some more definite idea of its appli 
cation to science than hitherto had been found to be 
possible The moment they decided on a departure of that 
kind they found that it meant something quite different 
from what they had previously supposed New buildings 
had to be specially devised a very large and expensive 
equipment had to be provided and new chairs had to be 
created altogether a com|detely nerw ideiti had to be 
developed And then they put their demand—a demand 
which indeed they did not stnctly limit themselves to but 
they thought it would probably be sufficient for the present 
generation—they put their demand at the expenditure of 
one million of money Ihey had received at once nearly 
half that sum largely from Birmingham And he might 
say In passing that the liberality of the local contribution 
was a ground for the claim which they made for some 
furAer Sute support It is something he said that 
we have found that the Government are becoming alive to 
our needs and to our desertt and that they have been able 
to douUe the sum previously given for the univerrity 
e^catitm But we may bear in niJnd at the same time that 
the present Chancdlor of the Exchequer has promised to 
double It again in bis next Budget and therefore I anti 
dpate that from that source we shall receive a very con 
sldaraUe addition I do not at all accept it as in any way 
a satisfaction of our demands because It is my conviction 
that public opinion will soon Insist upon larger sums being 
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devoted to this purpose When I think that we are nend* 
mg It nultions a year at least on prunaiy educawm t 
say the sum now given for the purpose of the highest 
education the most profitable of all the Investmante vfo 
can make m that direction is altogether inadequate.' 

Cambridox —Ihe voting on the report of the Studies and 
Examinations Syndicate will take place on Friday March 3 
and on Saturday March 4 on both days from 1-3 pm 
and from 5-7 p m No votes will be taken after 7 p m 
on Saturday March 3 

In view of the discussion on the rqiort the nndicate has 
issued the report m an amended form The chief changes 
include as alternatives in the papers in clasrical languages 

a passages for translation from a selected book or books 
unprepared pissages for translation a vocabulary of 
unusual svords be ng supplied also the abcdition of distinct 
grammar papers although questions on qyntax and acd 
dence will be set in connection with the translation papers 
further one of the Synoptic Gospels is Gredc is now pro 
posed as an alternative to one of the Synoptic GoBjids 
together with the Acts of the Apostles in English and 
l^c IS included amongst the optional subjects in jiart in 
These proposals are embodied by the Coundl in five g^races 
It IS on the second of these which deals with the question 
of compulsory Greek that attention will be centred 
London —Sir M chael Foster has consented to offer him 
self for re-election to the next Parliament as member for 
the University of London He seeks re.election as a repre 
sentative of scien e and higher education if re-elected he 
will take his seat as a member of the Liberal Party A 
committee with Sir Thomas Barlow as chairman has 
been formed to promote his election This committee 
comprise* graduates belonging to different pollt cal parties 
who are supportiig Sir M Foster on the ground of his 
many public serv ces and in the belief that his special 
knowledge will continue to prove of great value to the 
House of Commons 

OxroRD—Mr George Longstaff New College has jirc 
■ented 50I to the Hope Department of Zoology and has 
offered to provide an extra assistant in the department for 
the years 1905 and 1906 


A SHxrnxLD gentleman who does not wish h s identity 
to be disclosed has says the ShefReU Telegraph intimated 
in connection with the Sheffield University movement that 
he IS prepared to subsmbe 10 oool towards the endow 
ment fund prov ded four other sums of 10 oool are con 
tributed As an alternative he is willing to give 3 oool 
provided nine sim lar donations are jiromised Under 
either condition a sum of 50 oool would be raised and 
roughly this is the amount still required to complete the 


At a public meeting held under the auspices of the University 
of Leeds on February 6th Mr Alfred Mosdy CMC 
nve an address on Some Lenoos learned by the recent 
Mosely Commies on of Bducatiomsts to the United States 
In the course of his remarks he said Much remains in 
England to be done so that she may be brought into line 
with the United States and Germany m the matter of 
education In America the people realise that if the 

nation is to be nade and saved it must be through the 
medium of education The time has come for us to re 
Mnsider our pos t on and above all to realise that tiie 
Board schools and the primary schools are but the pi^udc 
to secondary education which in the United States has 
m^ such satisfactory strides-aa it has also in Germany 
The mwat difference In the education of the United States 
and that in our own country is the appreciation there of 
everybody from the highest to the lowest of the value 
of education The Government has realised its obligations 
and private utimns pour out their money like water The 
Umveiwty at Chicago, for instance has bean built up 
through the liberality of one man who hae adven miUions 
of I^ds steriing Wiy U there not tiie same »int in 
England? 

Thx current number of tiie Quarterly Renew contains 
an article TOtitled The Direction and Method of Edu 
oMclal 

publications of the English Board of Education and the 




February 9, 1905] 




557 


Scotch Educatio n DepartiMat Prof Sadlara report on 
Moondary education in LiTerpool and other publicatiom 
Man of acience would do well to note ediat It given at the 
turn and eubatance of official activity in education dnce the 
pataiag of the recent Education Act The writer tayt 
’‘If we were aiked to deacnbe in one word the whole 
tendency of Enghth education at manifetted at the pretent 
time we thould tpeak of a humanittic renaittance ' And 
again later ' Ei^^lith education we believe, it working 
round to the humanittic ideal Laterary ttudiet art in 
eluded in every tatiefactory tcheme of elementary and 
ateondary education and the man of acience recognlaat 
fully the value of the humanitiet in the work of taiooit 
and coUeget But whatever humanistic renaittance 
there may be dawning upon the world of education it it 
to be ho^ that the danger of a return to the conditiona 
of fifty yeara ago when instruction in the methods of 
science wat unknown in our tchooli and no opportuni^ 
to become acquainted with natural odijecta was offered will 
be borne In mind by all education committees and other 
authorities 


Thi Hon Maude Lawrence hat been appomted to a newly 
established post of Chief Woman Innector under the Board 
of Education Mias Lawrence will direct a staff of women 
inspectors of special qualifications and varied experience 
who will assist the Board in dealing with many questions 
for the treatment of which they have hitherto been some 
what imperfectly equipped Instruction in various domestic 
subjects such as needlework cookery laundry work 
household management and hygiene has for some time 
past been mven under the regulations of the Board for 
schools of different grades But the report of the Inter 
Departmental Committee on Physical Deterioration points 
to the need of a reform in the methods now commonly 
employed in the teaching of these subjects It is con 
sidered that this instruction has been less effective than it 
should have been because it has been too theoretical and 
has not been kept sufficient in touch with the needs 
and habits of daily life The new branch of the in 

spectorate will be employed to assut local authorities in 
providing as part of their educational system ample oppor 
tunitics lor girts of various ages to obtain a training for 
home life simple practical and adapted where necessary 
to the special crcumstances of each locality there are 
also many questions of importance involving the national 
physique as affected by the studies the life and the 
treatment of children and especially of very young children 
from day to day in elementary schools which women 
inspectors are specially qualified to investigate and to 
advise upon 

The council of the Association of Technical Institutions 
has published its report of an inquiry undertaken in May 
1904 as to the conditions of admission to evening ciasses 
in technical institutions and evening continuation schools 
throughout the country The council considers that the 
returns and expert opinions recorded in this report justify 
the following conclusions —(i) That it is undesirable to 
establish any general system of free admission to evening 
contmuation schools or of free admission or admission 
at specially reduced fees to evening classes in technical 
mstitutions (a) That it is unnecessary to grant entirely 
free admission to evemng classes In t^nicai institutions 
to any special class or body of students or workers engaged 
m skilled industries such as apprentices or persons under 
twenty-one years of age (3) That there Is need for the 
establishment in all tetmnical institutions of sufficient tree 
studentships or scholarships to secure the admission 
of all qumified and deserving students who are unable by 
reason of their limited means to pay the usual class fees 
without more sacrifice than should reasonably be expected 
of them The plan to secure ufformation adopted by the 
council was to issue a letter aiM farm of inquiry to the 
education authorities and tadtaiafil institutions th^ghout 
the United Kingdom asking for Infomiation as to the 
eustence of the following conditions of adffitssion to evening 
Haem (e) entirely free (() at less than normal fee 
(c) by sdiolarahlps (d) by arrangement with employers 
K^les were received with reference to sixty evening con¬ 
tinuation school areas and from eighly-tbree tachnloU in- 
etltutioiia Of the teclwleal institutions fifty five «re not 
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lit favour of free admission and one only in favour of it 
The remaining institutions gave no definite answer 
Thirty-eight education committees are against free ad¬ 
mission to evening continuation schools two are m favour 
of It suteen expressed no opinion and four suggest 
scholarships 


SOCIETIES AND ACADEMIES 


London 

Royal Society November 34 1904 —‘ The Flow of Water 
through Pipes —lixperiments on Stream line Motion and 
the Measurement of Critical Velodty By Dry H T 
Mumwe and Dr E G Ookwr Communicated by Prof 
Osborne Reynolds F R S 

In a brief note published in the Physical Review (vol xii 
p 37a 1901) the authors described a thermal methixl of 
observing the change from stream line to eddy motion for 
water flowing through pipes of different diameters 

The impossibility of heating a column of water umformly 
throughout while flowing in stream line motion has been 
previously observed It was shown that when water is 
heated electrically while flowing through a tube of two or 
three millimetres diameter by a central wire conductor 
the heat is carried off by the rapidly moving stream which 
forms a Hoak of hot water around the wire and leaves the 
walls of the tube almost entirely unbeatrd 

1 he change from stream line to eddy motion can be very 
dearly observed in a tube heated on the outside since the 
temperature of the energing stream Immediately increases 
when the flow rises above the critical point The point of 
change is very sharp and the disappearanie of the stream 
lines instantaneous 

It IS clear from a study of the work of Osborne Reynolds 
that the change from stream line to eddy motion may take 
place within a wide range of velocities Critical velocity 
IS measured in two ways either by observing the velocity 
at which the stream lines break up into Mdies or by 
obtaining the velocity at which the eddies from initially 
disturbed water do not become smoothed out into stream 
lines in a long uniform pipe The first change may be 
at any velocity within certain limits depending on the 
mitial steadiness of the inflowing water whill in the 
second the change can take place at only one velocity 

Osborne Reynolds s experiments were carried out by the 
method of colour bands in a long rectangular tank By 
using a very much larger tank under a hi^ head of water 
the authors were able to obtain a higher degree of steadi 
ness than was obtained in the comparativdy small tank 
used by Reynolds A largo number of exporimenta were 
obtainiH an account of which forms the mam part of the 
present paper 

Briefly the result of the work may be summarised as 
follows — 

(i) The ittainment of exceeduigly high velocities of 
streamline flow for certain sizes of pipes fed by perfectly 
quiet watet under a high head 

(s) The re formation of strcim lines in certam cases after 
eddies bad formed with a subsequent breaking up of the 
stream lines afc a very muih higher velocity 

(3) A small divergenie from the law of the Hiange m 
viscosity with temperature for the upper limit of stream 
line flow 

(4) A verification of the viscosity temperature law for the 
lower limit of stream-line flow by separate methods 


January 19 —' Further Histological Studies on the 
LtKalisauon of Cerebral I unction —^The Brains of Pdis 
Canis and Sus compared with that of Homo ’ By Dr 
A W OsunpMk Communicated by Prof Sherrington 
F R S 

This addendum to a work on cerebral localisation, pre 
seated by the same author to the Royal Society in 
November 1903 aims at elucidating certain obscure funo 
tlonal analOj^es and structural homologies pertaining to 
the brain 

The poiQts emphasised are as follows —Giant cHl* 
charactenas the cortex of the loarer mammalian cruciate 
sons and this represents the motor area, as fftfned by 
Profs ShemngtoA and Grunbaifin in Hie anthropoid ape 
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and by tb« author tn man The compenaatory anaata and 
coronu aulci art raopectivdy intanmangaabla with die 
upper and lower conatituenta of the pnmate fiaaure of 
Rolando The common arnaory area forma a morpho¬ 
logical buffer behind the cruciate tone Quite one auth 
of the lower animal a brain aurfoce la allotted to viouat 
cortex The true calcarine ’ fiaaure la the antecedent of 
the human anterior calcarine the intercolarv aulcua under- 
goea retrograde cbangea and the auproapienial aulcue la 
the derivative of the aulcua mtraotnatua laterolia In 
the limbic region human typea of cortex ore repeated and 
the genual fiaaure la the homologue of the calloao mar 
ginal Parietal cortex ui older in the aenae of phylonny 
Uian frontal The lateral aulcua la the forerunner of the 
intrapanetal Out of the ectoaylvian region of lower 
animala la developed the Sylvian region including the 
iiuula and much of the temporal lobe of pnmatea 
It la concluded that the atability of the architectural plan 
of any given field of cortex la directly related to the 
{^ylogenic age of that cortex and to the importance aa 
a meana to ourvival of the function it eubaervea and 
that while the human brain haa expanded more deciaively 
in nome parta than in othera yet that expanaion if we 
, except the viaucl and olfactory arena haa been general in 
kind 

January a6— On a Method of Finding the Conduc 
tivity for Heat By Prof C MIvmh h R S 

The firat part of the paper containa a detailed account 
of the methoda employed for finding the difierenie of tern 
perature and a deocnption of the apparatua uaed Ihe 
reoults of aome experimenta made with it are also given 
and compared with those found by other observers The 
second pint of the paper contains a solution of the mathe 
matical problem of the diffusion of heat in an infamte solid 
from a line at which it is supplied at a constant rate and 
the solution of some other allied questions Ope result of 
the investigation suggests a method of finding the diffuaivity 
directly when the substance is of sufficiently great extent 
The Boring of the Simplon lunnel auid the Platn 
butlon of 1 emperature that was encountered By Francis 
Pm Communicated by C V Boys F R S 
February a — On the Compreaaibili^ of Gaaea 

betiveen One Atmosphere and Half an Atmosphere of 
Pressure By Lord Raurinlgh, O M F R S 
The present memoir containa a detailed account of the 
observations referred to in the Preliminary Notice of 
1 ebniaty 1904 In addition results are now given for 
air carbonic anhydride and nitrous oxide In the 
following table ore recorded the values of B for the various 
gases at spOLified temperatures B denoting the quotient 
of the value of pv at half an atmosphere by the value at 
tho whole atmosphere — 

Oas B Teinperaton 

Oxygen 100038 11 a 

Hvdrogen 099979 »0 7 

Nitrogen 100015 149 

Carbonic oxide 1 oooafi 13 8 

Air 100033 114 

Carbon dioxide 100379 15 o 

Nitrous oxide 100337 110 

By means of a formula given by D Berthalot the com 
preaaibilities at o* C are Tnferrecl and applied to deduce 
the ratio of densities as they would be observed at 0° C 
under very low pressures According to Avogadro s law 
these are the relative molecular weights From the 

densities of nitrogen and oxygen we get N « 14008 if 
0-16 Again from the densities of oxygen and nitrous 
oxide we find N •• 13998 Ihe former is probably the 
more trustworthy 

Chemical Society, January 18 —Prof W A Tilden, 
F R S president in the diair —Nitrogen halogm deriv¬ 
atives of the sulphonamidcs 1 D Olissttaiamv A number 
of the mtronn halogen danvativea of the sulphonamidcs 
which are obtained by the action of hypochlorous acid on 
the suphonamides and the olkylsulphonamldes were de 
Mribcd and (he ease with which tln^ can be prepared and 
cryatoUised demonstrated —Electrolytic oxidation of the 
aliphatic aldehydes H D Lwar The chief product of 
oxid4!|pn of the lower members of the saturated aliphatic 
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aldehydes is ^ corresponding organic acid but «malt 
quantities of carbon dKHUde and monoxide and saturptsd 
hydrocarbons are also formed in soma cases—The duap- 
dHivatives of the baiuenesul]dioaylphettylenediamiiies 
G T Morgwi and F M G MiekIwtIiisHalCi A descrip¬ 
tion is given dl the substances produced by the interaction 
of mtroua acid with the benxenesulidionyl denvatives of 
o m andt p phenylenediamines illustrating the different 
bdiaviour of these isomerides with this reagent —The 
molecular condition in solution of ferrous potassium 
oxalate S L Mmppaird and C E K Moos. Ferrous 
oxalate was shown to dissolve m alkali oxalates formmg 
double salts such aa K,l< 0(0,04), which dissociate accord 

ing to the scheme 3K+Fe(C,04), Spectrophotometne 
measurementk indicated that the formation of ferrous ions 
at moderate dilutions was negligibly small —A further 
analogy between the asymmetric nitrogen and carbon 
atoms H O Jonos- The author showed that, during 
the formation of an asymmetric nitrogen atom in a com 
pound containing an asymmetne carbon atom two 
isomerides which are called the a and ff-compounds are 
produced For this purpose methyl I amylaniline has been 
combined with allyl and benxyl iodides - Ihe formation of 
magnesia from magnesium carbonate by heat and the 
effect of temperature on the properties of the product 
W C AnMiwon Experiments were made with native 
and artificial magnesium carbonates to ascertain (i) the 
lowest temperature at which the evolution of carbon dioxide 
could be distinctly tecognised (a) the comparative rates at 
which the expulsion of the gas Udtes place ot higher tim 
peratures under atmospheric pressure and (3) the extent 
to which the magnesia obtained dissolves in water after 
being kept at different known temperatures for a fixed 
period It IS inferred from the resulu that polymerisation 
takes place when magnesia is heated and that this ^s 
on more quickly in the heavy oxide than in li(^t 
magnesia —Transformations of derivatives of s tnbromo 
diaxobenxenes K J P Orton—Ihe addition of sodium 
hydrogen sulphite to ketonic compounds A W Mowort. 
—The reduction products of anisic acid J S Lumaiton 
When anisic and dissolved in amyl alcohol is reduced by 
sodium the products are hexahydrobcnsoic acid and 8 keto 
hexahydrobenzoic acid —^The physical properties of heptoic 
hexahydrobenxou and bcnxoic acids and their derivatives 
J b Lumadon—Ihe influence of solvents on the rotation 
of optically act vc compounds Part vii Solution volume 
and rotation of menthol and menthyl tartrates T S 
■ F Taylor 


Proal d ont del vered his annual address the subject of 
which was an inquiry as to What were the Carboniferoub 
Ferns? 

Geological Sociaty, January 18 —Dr J E Marr 
F R S president in the chair —On tha geology of Arenig 
Fawr and Moel Llyfnant W G FoarMldoa, Thia paper 
contains a detailed description of the succession of be^ in 
Sedgwick s typ cal area of development of his Arenig 
aeries Ihe author discusses the relationship of the various 
divisions he desciibes to corresponding beds of other areas 
He gives a description of the intrusive igneoua rocks and 
some account of tne structure of the district and the nature 
of Its glaciation 

Physical Society, January 37 —Dr R T Glosebrook, 
IRS president in the chair —^Action of a magnetic field on 
the diicharge through a gas Dr R S Wliiowa It has 
been shown previously that a transverae magnetic field if 
applied at the kathode may In aome caaea reduce the 
potential difference at the terminala of the tube It la 
ahown in the paper that the pressure at which thu decreaae 
commences con-rsponds to the pressim at which the voltage 
required to maintain this dlacharge under ncnrmol condi¬ 
tions IS a nunimum Thia la sdtp found to be the preasure 
at which the positive column is first completdy striated 
Reaaons why auch action takea ^aca are given —Action of 
radium on the electric apark Dr R S Wlltowe and J 
Wwek- In certain cosea the authors have found that t^ 
tpktk from a Rlmsburst mochnw It extlngufthed by the 
action of the rsdiatlona from radium and that the current 
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* direction of thd diedinrm Using a aparit- 
gap longer tbaa a cm and making tna larj^ knob of 
Sm maimine used, positive, the radiatidns had practically 
no influence With tiM smaller knob poettlye the radium 
in most cases, extinguished the ^>ark The phenomenon 
IS found to be due to the action of the fl rays Rontgen 
rays do not produce this effect even if their lotiaing power 
at the spark gap is some thousands of times greater than 
that of the radium Lenard rays are however, effective — 
The slow stretch in indiarubber glass and metal wires 
sufoected to a constant pull P railllM When india 
rubber is subjected to a sustained pull of constant amount 
It yields at quite a large rate the stretch at any time (t) 
after the establishment of the pull being given by 
Xma+h log t a and b being constonts for me particular 
pull exerted For different pulls b is proportional to the 
pull When the pull is removed the indiarubber slowly 
returns to its original lengm the extension still remaining 
at a tune t, after the removal being given by 
x-b log (t/tj 

t bemg the tune which has elapsed since the pull was estab 
lished These two results for the slow stretching and 
slow recovery of indiarubber have also been established for 
glass fibres subjected to sustained pull but the magnitude 
of me slow yielding is very much smaller When annealed 
wires of copper silver gold or platinum are subjected to 
a sustained pull they behave in some ways similarly to 
indiarubber and glass but there are some very decided 
differences If the pull is greater than a certain amount 
(in the actual experiments about one third to one quarter 
of the breaking weight) the stretch it any time (I) after 
the establishment of the pull is given by the same law 
xxi i+b log t but below this value of the pull b la zero 
Tins law obtains up to the breaking strain of the wire b 
increasing very rapidly a little before the breaking strain 
IS reached When the pull is removed there is no appre 
ciable alow recovery like that occurr ng in indiarubber and 
glass Iron and steel wires show themselves to be excep 
tions to these rules —Determination of Young s modulus 
(adiabatic) for glass C A Mli with an appendix by Dr C 
Ohiw*. P R S In this paper it is shown that errors In 
the acoustical determination of Young a modulus for glass 
due to irregularities in the rods or tubes employed may be 
eliminated by applying to the measured len^h of each 
free free rod a correction given by the formula 


A/- /■'• 
•' 0 - 


in which SS is me difference between me crow section at 
the point s and its mean value S, for the whole rod — 
Some methods for studying the viscosity of solids Dr 
Boris Wwinbeiv The author has been carrying out in 
vestigations similaq to those described by Prof Trouton 
and Mr Andrews in their paper on the viscosity 
of pitch like substances (Proe Phys Soc 1903) The 
details of his experiments are however different He has 
worked principally with lead and has employed three dls 
tinct methods for determining the coefficient of viscosity 
Paris 

Acadenay of Sciences, January 30 —M Triost in the 
chair —On some new experiments relating to the prepara 
tion of the diamond Henn Molaesm In connection with 
the study of me Cation Diablo meteorite it appeared desir 
able to repeat the experiments on me formation of diamonds 
in rapidly cooled cast iron with especial reference to the 
effect of sulphur and silicon in the ingot The results 
obtauied with an ingot to which leoa. sulphide had been 
added immediately before cooling were similar to mose of 
the earlier experiments except that me yield of diamonds 
was riightly greater The addition of silicon had me same 
effect exce^ that the formation of the dense silicon carbide 
render e d the separation of me microscopic diamonds rather 
more difficult Drawings of four typical crystals ore given 
—Synthesis in the anthracene senes MM Hsdlar and A 
•urM. y-favdroxy-y tnphenyl-dihydroonmraeene condenses 
very reaiuly wim amines and phenols giving compounds 

the type 

')>C(C,H.)(C,H« R) 


N( 


^CsH/ 
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in which R may be N(CH,), N(C,HJ„ NH„ or OH A 
dascnption of these substanM is given—Ihe mixed treat* 
ment of trypanosomiasis by orsenious acid and tiypan-red 
A Lavamm 1 he injection of these substances has caused 
the disappearance of me 1 r gambtenis m certam animale, 
and hence the author regarde mis disease os curable In 
certain caaee me most efficacious treatment being the suc- 
eeuive injection of arsemous acid and trypan red As the 
curative doses of these substances are not far removed 
from meir toxic doses this toxicity being variable wtm the 
animal species the doses to be prescribed must be rigor¬ 
ously determined This will be especially difficult for man 
—On the faculty possessed by cement strengmened wim 
Iron of supporting large elongations M OanoldAr* 
borne doubt having been thrown on the earlier work of the 
author on this subject by German and American writers 
details are given of some further experiments me result! 
of which are in complete accordance with mose of 
the earlier work —On the new short period comet 
1904 e (Borrelly December 28 1904) G raywt Observ 
ations on mis comet having now been carried on for a 
inonm the calculation of its orbit can be made wim more 
certainty The results confirm those previously publurtied 
the time of revolution being now determined at almt eeven 
years —A secondary shadow observed on the rings of 
Saturn in October November and December 1904 M 
AnMUin and LI Ileaat Between October ao and the end 
of December besides me shadow of Saturn projected on 
iM ring a second shadow narrower and less well marked 
than this was observed It traversed me rings through 
out in me form of a curved line and it was noted 
that me portion of the rings between the shadow of the 
planet and that now desrribM appeared to be more bnlliant 
than the other illuminated portions of the rings It is not 
clear to what mis extra shadow can be due —Remarks on 
a generalisation of M Riesx Lmila korwl—On the 
zeros of integral functions of infinite order not transfimte 
Ed Mailiat—On the ptecision of geographical positiona 
obtained m me field wim the prism astroIsM M 
Driaiioawrt. Ihis instrument invented by A Claude, has 
already been tested in the Observatory of Montsouris wim 
very satisfactory results it remained to be seen whether 
the same ai curacy could be maintained in field observations 
Details are given of some measurements made in Mada 
gascar showing me remarkable saving of time without 
loss of precision resulting from its use —On the self regit 
tration of the ions of me atmosphere P Lsmgavin and 
M Moulin Owing to the existence of two kinds of ions 
in air differing greatly m mobility it is not possible to 
register these on the same apparatus aimough the same 
principle is applicable The theory of the apparatus wim 
some details of its construction are given —On the temper 
ing of bronzes Lfon aulilot Ihe mechanical properties 
of bronzes of varying content of copper and after tempering 
at varying temperatures correspond very cloaely wim the 
changes of constitution brought out by the experiments of 
Heycock and Neville —A brown modification of colloidal 
feme oxide P Nioetardet—On the chlorination of 
methyl emyl ketone Andrd Kilng After trying the various 
methods of chlonnatlon of ketones the method found to 
give the best yield is described in detail the action of 
chlonne in the presence of water and marble The chief 
product was CH, CHCI CO CM, boiling at 114** to 117° 
and furnishing the glycol CH. CH (OH) CH(OH) CH. on 
reduction —The action of dilute nitric acid upon vegetable 
fibres M dardln Ihe use of a weak solution of nitric 
acid 5 parts of acid in 1000 is suggested for bleaching 
flax It presents certain advantages in regard to the time 
and the amount of labour required and leaves a fibre which 
takes the dye in a perfectly homogeneous manner—On 
Sedlente A d* Sohultan This mmeral is a hydrated 
oxychlonda of lead of a composition corresponding to 
aPbOHCI PbCl, —On me salts of me Tchad r^on H 
Oourtdt —On the parasitism of Oiyrw alba A PrmiraM 
In a preceding note some conclusions have been given on 
the biology of Otyrts alba and on me anatomy of ita 
suckers in me present note is an account of me general 
physiology of meaa suckers and the relations existing 
batoreen tlw parasite and its boat —On the changes of com 
f me fruit of me Cucurbltaceae Leclerc 
—On the chenucol composition and tlia Mgniflca- 



36 o 


nature^ 


[February ^ 1905 


Hon of tho alaurom crldM S fuofnwtfc. The analywe, 
of aleuroiw mina eSUined from four different epoclet of- 
pUnte riiowd practkatly the tune cothpocitlon, noteworay 
polnte being the invenable preew^ of tilkon and thd 
abtence of sodium and chlorine Ipo manganeae was more 
variable in amount than the outer dleitients —The pre- 
puation of practically sterile mutts from applet G 
PKarrIer. —^The mode of dorsal daation of /ernoeemciM 
Sardinat on its boat jMarcel IsMidwylw.—The euttence of 
intra-uterine rickets MM Ohtirrin and L« Ptsyr—On flie 
folded layers near Saint Jean de>Buiges (Herault) Rend 
NIefcMe —On the ascents of captive balloons carried out 
on the Mediterranean and on the Atlantic Ocean frorp tile 
yacht of the Prime of Monaco in 1904 H Horgoeoll A 
study of the atmospheric conditions above the ocean 
measurements bring taken of the temperature relative 
humidity and direction of the wind at varying heights 
above the sea level —On the eustence of high terraces in 
the North Ural I Dupsure and B r 
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THE HISTORY OF COAL MINING 
Annolt of Coal uimng and the Coal Trade Second 
Series By R L Galloway Pp xvt+409 
(London Colliery Guardian Co I td 1904 ) 

N a former volume (noticed in Naturr vo! hx 
P 337) author carried his annals of coal 
mining down to the pcnod of the Select Committee 
of the House of Commons on Accidents in Mines in 
1834 He now continues the subject to the passing 
of &e Coal Mines Inspection Act of 1850 and to the 
establishment of the Royal School of Mines This 
volume like its predecessor is comprehensive and 
accurate ind 1 monument of industry and of thorough 
technical knowledge 

The period of fifteen years reviewed is one of much 
interest After ten years of stagnation came a re 
markable increase of activity in the coal and iron 
industries 1 he chief causes that mparted the impetus 
wen the rapid extension of steam navigation and the 
mania for constructing railways Fresh life had been 
given to the minuficture of iron by the introduction 
of hot blist and oving to its increasing cheapness 
the metal was beint, more largely used in cidlicrics 
Steel howevir was still a scarce commodity I he 
chief seat of mining operations at this period was in 
the Wear and South Durham district In South 
Wales a considerable development of the steam coal 
distnet took place owing largely to the opening of 
the West Bute Dock t Cirdiff in 1839 I” York 
shire the greatest depth attained in 1841 was at 
Barnsley where the co il lay 594 feet below the surface 
In I ancashire two pits were begun in 1838 at Pendle 
ton which reiched the coal at 1393 feet whilst at 
Apedale in North Staffordshire there w is a mine 
with the exceptional depth of 3177 feet Frequent 
instances of spontaneous issues of fire damp are re 
corded Full details of the various explosions ire 
given by the author and the gradual improvements 
m mining oper itions are traced The author s records 
show that the men who did most to advance mining 
progress at this period were John Buddie of Wallsend 
(1773 1843) Dr W R Clanny (1776-1850) Sir Henry 
De la Bcche (1796-1855) Michael Faraday (1791 1867) 
Sir Goldsworthy Gurney (1793-1875) Lo«l Playfair 
(1818 i8q8) Sir Wanngton Smyth (1817 1890) and 
James Young of Bathgate (1811 1883) the founder 
of the Scotch mineral oil industry 

Incidentally Mr Galloway gives interesting etymo 
logical details of some local terms the origin of which 
18 uncertain Thus in South Staffordshire and Scot 
land the word butty signifies a comrade or 
associate \ssuming neighbourhood to have been the 
original idea a root for the word is suggested by 
the author m the term but ab used in the expression 
but and ben applied to a divided house shared by 
two occupants Again what appear to be traces of 
a primitive state of servitude existed in Staffordshire 
where the labourers employed in the haulage of coal 
continued to be known as ' bondsmen —a name prob- 
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ably oomutg down from a remote period, a supposition 
which receives support from a peculiar service required 
of them known as buildases This consisted in 
working at times in the morning without receiving 
any payment beyond a drink of ale This custom of 
exacting labour without pay is supposed to represent 
some ancient service required from their tenants by 
the monks of the \bbey of Buildwas in Shropshire 
whence the name was derived Another etymology 
ivould have biiildas a contraction of build house be 
cause the money obtained by means of this unpaid 
labour enabled the butties to build rows of cottages 
Another curious t rm wis that applied to the small 
stools which in the north of England formed a 
regular part of the collier s accoutrements This stool 
was known as a crarket a word which appears to 
be a variety of cricket 

In reviewing the history of this interesting period 
It IS surprising to find what 1 1 irge number ot recinf 
ivcntions had been intiiipated For example the 
I leumitic system of haulage successfully appi ed by 
Blanchet it Epinac in France in 1877 was pattnted 
in 184s Knowles and Woodcotk in Loncishire 
The use of rec prorating rods to raise vessels conta n 
ig coal adopted on the Continent bv M^hu and sub 

quently by Guibal w is m idt the subject of a patent 
bv Slade in 1836 The j rocess of raising mineral in 
successive stages proposed for working the deep 
level mines of the Witwat&rsrand appears to have been 
not uncommon during the first half of the nineteenth 
ttntury Winding by endless chain as proposed by 
O C von Verbo in a book published a few mtnths 
igo was patented as early as 1789 and in 1839 an 
lutomatic arrangement for cutting off the steam and 
applying the brake invented by John Wild was in 
operation in Lancashire The well known ventilator 
patented by W P Struvd was identical in pnnciple 
with the hydraul c air pump used in the Hartx mines 
since the Middle Ages Iron props adopted in France 
in 1880 were used n Derbyshire collieries in 1811 as 
were also pieces of timber built up two and two cross 
wise so IS to form a squire pillar fhis so-called 
pig sty limber nj, w s ntr duttd as i novelty by the 
\ustrahan miners at the Day Dawn mine in Queens 
land ten years ago 

In one respect the work is open to criticism The 
title Annals of C oal M ning should more properly 
haie4)een Annals of British Coal Mining inasmuch 
as Continental and Amentan practiie is barely men 
tioned fhis is to be regretted is during the period 
under review several events happened abroad to which 
reference might usefully have been made Thus the 
first Belgian railway wis opened in Maj 1835 the 
first German railway in December 1833 the first 
French railway in 1837 and the first Austrian railway 
in 1838 The first railways made m the L nitcd States 
were coal roads to the mines In 1835 Ihomas and 
Laurens suggested heating boilers with blast furnace 
gas In 1835 Kind improved the methods of deep 
boring In 1846 Schonbein discovered gun cotton 
and nitroglycenn was invented in the followmg year 
In 1830 the modem mine theodolite was invented by 
F W Breithaupt of Cassel and in 1845 in France 
K 
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the truit 4 ike pompany of the Loire was formed that 
was the prototype of the coal trusts and syndicate^ 
of to-day Events such as these had a far reacting 
influence on the development of the cbal mming 
industry 

Special commendation is due to the author for the 
scrupulous accuracy with which references to original 
authorities are given ?nd for the care with which 
the proof sheets have been read Two trifling mis 
prints have however escaped detection Freiberg 
appears as Frcyburg (p 393) md Sir Marc 
Isambard Brunei as M J Brunei (p 391) 

Bennett H Brough 

MATHEMATICS OF BILLIARDS 
Btlltards Mathemattcally Treated By G W Hem¬ 
ming K C Second edition Pp 61 (London 

Macmillan and Co Ltd 1904 ) Price 3s 6d net 

M ore fortunate nr more careful than most 
luthors Mr Hemming whose recent denth 
will be regretted by many did not find it necessary 
in Ills second cditan to make any mitenal alteritiona 
in his origin'll work He added two appendices m 
and IV with uhich ilone it is necessary to deal m the 
present notice 

Appendix 111 discusses the comparative advantages 
of fine and through strokes with regard to the margin 
of error permissible in the respective cases In the 
figure opposite p 47 A is the player s ball O the object 
bill ind the stroke is to make A ifter striking O 
pass within a distance of the point P depending on 
the nature of the stroke namely for a cannon a 
distance equ'il to the diameter of 1 ball for a losing 
hazard the necessary distance from the centre of the 
pocket which may vary between different tablet 
fhe angle AOP is given by the conditions of the 
problem and in the notation adopted is v—^ The 
angle of aim OAS is the thing to be determined It 
shall be denoted by ■ as in appendix 11 of the first 
edition In the present appendix A, 1$ also used for 
the same angle S denotes the position of the centre 
of the striking ball at impact SO being the common 
normal If ASO=*—t t and « are connected by the 
relation sin fl/sin «=AO/OS=AO/a if we denote OS 
the diameter of't ball by a and m the special case 
considered of AO PO-30 or 15 diameters we might 
to a very near TpproximaUon use a instead of sin ■ 
Further the angle OPS is denoted by P, and the 
mgle of deviaUon »-ASP by # It is then shown 
that as the equation connecting > and t 
tan (»-i-l)s=p tan t 

where for reasons given in the former edition 
p=3 5 Fir m this last equation I may be obtained in 
terms of 0 or a In fact 

tan l=(p-i) sin * cos •/(cos* e + p sin* «) 

IS easily found 

The complete method were it practicable would be 
to find an equation in f or • having two roots one of 
which say a, should correspond to the fine the 
other, to the through stroke and thence the margm 
of error might be found for each stroke This analysis 
being difficult a practical solution is obtained by means 
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of a diagram in which the ordinate y represents sin A* 
given by the conditioas and the abrassa x represents 
sin • in an actual stroke in whidi for given A the ball 
A passes over or very near to P A series of values of 
sin s being found corresponding to a senes of values 
of sin A we draw a freehand curve tlirough them 
In general a line parallel to x for given y cuts this 
curve in two points namely P, m which t has the 
smaller value (the through stroke) and m which 
it has the gn iter value (the fine stroke) It comes 
next in order to find for any y the margin of error for 
Pf and for Q, This is done by using the formula of 
appendix 11 first edition The linear error on the 
object ball is (AO being 30) 3080 The consequent 
linear error at P (PO >30) is denoted by E Then 
■jo8«/E gives the margin of error A new curve called 
the blue curve is then drawn having for abscissa 
x=sin S md for ordin'ite y=30*«/E in the same way 
by a senes of tri ils -is the first curve The blue curve 
his two branches Then the margin of error for any 
of the points P, or Q, of the first curve is that ordinate 
of the blue cirve which has the same abscissa As 
the result of this methed it is found that the margin 
of error is the same for the through as for the fine 
stroke when sin a so 330 and sin $3:0133 for the 
through and sn $90960 for the fine stroke For 
smaller values of a the through stroke has the 
advantage for hrger values of A the fine stroke 
until a certain maximum is reached 

In Tppendix iv / the coeffieu nt of fnebon between 
two balls at impact formerly t iken as zero is assumed 
to have the lalucs 001 or 002 and it is found that 
instead of p-3 , as above ssumed we should have 
for / 001 p -3 441;-I-00625 cos $ 
for /-o 02 p 93 39H-0 125 cos $ 

It will be observed thit both these values of p give 
very approximately p =*3 5 when $=30“ that is for 
the half ball stroke 

Before this lotice wns n tvpe Mr Hemming wis 
taken from u by deith to the sincere regret of his 
many friends including, the present writer 

S H Burburv 


A MORPHOLOGl OF THE ALGM 
lUorphologte und Biologic der Algen By Dr 
Fnednch Oltmanns Vol 1 Special part Pp 
vi-t-733 illustrated (Jena Gustav Fischer 1904) 

T he charming little university town of Freiburg 
has been the birthplace of important ideas in an 
obscure department of natural history De Bary 
began there his researches into the life history of the 
lower fungi and afterwards conbnued them at Halle 
and Strassburg Owing to his great work and in 
spiration wc botanists owe a germ theory of disease— 
a theory which was in time to bear fruit m practical 
medical md surgic*!! form in the mighty hands of 
Lord Lister To Freiburg then we come again for 
a morjfiiology of the kindred group of the Algss 
There is a difficulty in understanding how oven an 
assiduous German professor livmg so remote from the 
sea as Freiburg is can have obtained the mspirabon 
which has guided his research for years past The 
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ttBity of organUnu which m a living state are for 
m most part many hundreds of miles from his dow 
must have presented a task in conquering which his 
teal and power of work can find no better example 
than the vtfiume before us To a great extent tlus 
work must have been book work and excellent book 
work it 18 the purely bibliographical work especially 
and with the aid of herbarium specimens Dr Oltmanns 
has succeeded m giving us a general morphology of 
the AIgm—a treatise to have been expected only from 
one with abundant leisure and a microscope near the 
sea To approach then in a spirit of criticism an 
tncyclopasdic book of this kind to try to gauge its 
north bccms m the circumstances scarcely sports 
manhke if 1 may use such a term on the pirt of 
one who has had so many greater opportunities of 
observation 

The De Bary of the subject is of course Dr Bornct 
nnd no student can fer a moment question his pre 
eminent claims to instruct us Schmitz of Greifs 
w aid whose loss we can never ceise to deplore seemed 
destined to employ his ndomitable industry in a work 
ef this kind Happily we have Dr Oltmanns and 
h^pplly he has had the courage to undertake a task 
so full of use and pleasure to all students of this 
fascin'iting group of phnts 

I do not wish for a moment even to stem to detract 
from the fcreat performance of Dr Oltm inns One 
irresistibly comes back to the Freiburg and De Bary 
stnadard One hoped for a gener il morphology of the 
Mga as De Biry gave us one of the fungi Dr 
Oltmanns has given us an encyclopaidK book— in 
idmirable one—but not the reasoned work of genius 
botanists have dreamt of 

According to personal prejudice veiy possibly 1 
mean prejudice in the right sense of the word I turned 
first to the obscure groups of {iimitise Alg.e groups 
that 1 have had so many opportunities of studying on 
the sea and of which Dr Oltmanns c^n hive hid few 
ehinces of seeing living specimens It so happened 
that while writing this review the present writer wis 
engaged in describing a new generic form of pelagic 
Alga obtained on the outwird vo>age of the Discovery 
The point was put to the lest by consulting Dr 
Oltmanns s descriptions and bibliography From that 
of course the original sources were taken and verified 
not so much for the immediate purpose as was natural 
in any case as for the aim of doing justice in review 
mg Dr Oltmanns s book The result was triumphant 
for Dr Oltmanns every reference and every descrip 
tion having been pursued to its original source It is 
difficult to estabhsh a negative but no reference was 
found wanting 

Naturally one turned next to the group Dr 
Oltmanns has made his own—the Fucacese It ma> 
seem presumption but it was dutiful and here again 
the book stood every test The other groups of Algse 
were not made the subject of such rigorous treatment 
but they were examined with scrutiny enough to 
warrant the expression of a very warm and hearty 
recommendaUon of this great book to the consideration 
of botanists and cultivated readers 

Ghorox Murrav 
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Gam* Shore and Water Birds of India with 
Additional References to thetr AUted Species m 
Other Parts of the World By Colonel A Le 
Messurier CIE FZSjFGS Fourth edition 
Pp XVI+333 (London Thacker and Co 1904) 
Tmx first edition of this work was a modest httle 
volume pnnted for private circulation only on the 
birds of bind This appeared so far back as 1874 
Four years later with some additions it was issued 
to the public Hume md Marshall s epoch making 
work on the game birds of India appearing at the 
same time made a third edition imperative This 
in due time appeared and lirge additions were made 
thereto taken with aik lowledgments from this 
formidable rival Meeting with a well merited 
success a fourth edit on h is now been issued which 
differs from the cirlur volumes in that it includes 
references to ill species m other oarts of the world 
that are allied to the Game Short and Water 
Birds of Indi i 

Fhis addition is made on the curious plea that 
owing to the facilities of travel Anglo-Indians are 
1 w eng iged in most « untries either on business or 
pi isure It IS to be supposed that Anglo-Indiin 
Mrtsmen ire here spen illy referred to and further 
that save for this volume no information concerning 
the avifauna of the countries they propose to visit 
IS obtainable lhat this is not the case it is needless 
to say and the travclUr sportsman would be ill 
dvi^ who started on h s joum y with this volume 
for hw >nlv guide and cunscllor 
In so far as it con trns the brds of India likely 
to interest the sportsman this book will do verv 
i il but it would have been vastly improved if the 
spate now devoted to extra Indian birds had b«n 
It liscd for fuller des r ptions of the native species 
and for the description t f the geographical and climatic 
j onditions of the several regions of this vast hunbng 
I ground 

1 ^ u® introduction to this book contains we venti re 

I to think not a little that is out of place in a work of 
this kind Much of it is admittedly compil^ from 
bstrust c ntific treatises or from the labels of the 
N itural Hi tory Museum at South Kensington 
There can be no doubt but that the author during 
h s long residence n I idia and his wide expeneiicc 
1 the field must have accumulated a vast store of 
I facts concerning Ind an birds which would be well 
worth recording Ftr this reason therefore we 
regret that he decided on including m this edition 
matter really foreign to the scope of his book 
His first hand observations would have been of in 
finitely more interest and value than the compilation 
now presented 

The illustrations are numerous and mostly very 
emde WPP 

Jhe Species of DaXbergia of 
By Dr D Pram (Annals 
Gardens Calcutta vol x 
and plates (Calcutta 1904 ] 

Thb stages in the evolution of the genus iSalbergia 
are sketched in the early pages of this memoir 
After removal of the extraneous sjiecies the genus 
was delimited by Bentham in 1851 and four sub 
divisions Selcnolobium Dalbergaria Sissoa and 
Tnptolomea were mapped out Although Bentham 
himself pointed out that there was overlapping m 
these subdivisions the grouping has been maintained 
by later systematists down to and including Taubert 
who undertook the Legummosse for the Pflanzen 
famihcn m 1894 Dr Pram who had previously 
reviewed the genus when collating the Legummosas 
in connection with Materials for a Flora of the 


South Eastern Asia 
of the Royal Botanic 
part t) Pp iv+it4, 
I Price il las 
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Malayan Peninsula ’ his after a 8tud> of several 
years introduced a new arrangement with two mam 
sections Sissoa which includes the greater p*trt of 
Bcntham s Tnptolomei and Sissoa and Aminmnon 

< ailed after an American type Dr Pr iin s classifi- 
ntion differs from Benthim’s since he idopts the 
shipe and onentation of the corolla and the form of 
the style 'is the criteria of his subdivisions instead of 
<he characters of the inflorescence stimens ind fruit 

The genus is distributed through the tropics of 
Africa and America is well as Asn and it seems 
a pity that the author did not see his wiy to extend 
his monograph to all the known species The dis 
tribution in Asia is considered for five provinces 
Past Chinx Indo^hins Indo-Himalaya Malaya 
ind Pipuasii the number of endemic spcctcs in csth 
IS large and amounts to 7a per cent for East China 
Very few species are found in more than two of 
these provinces, Dalbergia tamanndtfoha occuis in 
four and Dalbergta torta (=D monosperma) which 
has pods well suited for dispersal by ocean currents 
IS the only species found in all five provinces Owing 
to the inclusion of recent specimens from Malay and 
China the total number of authenticated species 
amounts to eighty six a few including the Dalbergta 
lacufera of Lanessan still remain unidentified The 
memoir is illustrated with diagrams of groupings 
and maps of distribution ns well as with figures of 
each spates and issued as the first part of the tenth 
volume It forms a valuable addition to the Annals 
of the Royal Botanic Gardens Calcutta 
The Process Year Book Penrose s Piclortal 

Annual 1904 < Edited by William Gamble 

Pp XVI+160 (London Penrose and Co) 

PvFRY vear we receive this annual and etch time 
It IS our pie isure to point out the vi rv high standard 
which the volume attains The current issue bids us to 
repeat the opinions expressed in our previous nofices 
ind to supplement them with the statement that the 
standard has again been changed to one of 1 higher 
order 

lo gain some idea of the possibilities of piocess 
work of to day when the best work and materials 
are employed the reader has only to take up this 
book and examine the contents which will at once 
indicate the high state of eflfiriency and the variety 
of methods that are available In the first pi ice we 
have a senes of instructive articles covering 160 
pages most of which are from the pens of well known 
workers These deal with manifold portions of a 
far reaching subject and give the advice results of 
experience and views of these workers on numerous 
points of interest Of the illustrations which form 
such a conspicuous feature of this annu il much could 
be written for it is in them that we sec the practical 
results of the processes in use to day If we sum 
up the plates colour prints supplement illustrations 
ind illustrations in the text we have a Lolkction 
which for variety of subjects and excellence of repro 
duction IS unique The photogrivure as a frontis 
jiipce b) J I Waddin^n 1 td the Turner 
reproduced by the three colour process of Andrd and 
SItigh and the interlayed half-tone by the Arthur 

< ox Illustrating Co I td are three amongst a host 
of other good samples that are met with 

Apart from the large number of process workers 
who await annually the appearance of this vear book 
this handsome volume wul appeal to a wide circle of 
readers who arc in any way connected with the 
artistic or utilitarian side of the art of reproducing 
pictures The editor and his contributors together 
with the publishers and printers all deserve great 
credit for such an admirable result of their commned 
efforts 
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LETTERS TO THE EDITOR 
[The Sitter dees net held himself responsible for eptniene 
expressed by his correspondents Neither can he undertehe 
to return or to correspond with the tenters of rejected 
manusenpts intended for this or any other part of Natvss 
No notice is taken of anonymous commui^aiions ] 

On a Method of Using the Tow net as an Opening 
and Closing Tow net 

Fvsrv naturalist who has engaged in marine research 
IS aware of the great difficulties which attend upon research 
m the intcrmidiate depths 

Great ingcnu ty has been displayed in the invention of 
very elaborate instruments—many of them hopeful some 
of them sue e&sful It had appeared to me as the result 
f observat ons and after conversation with Mr J Y 
Buchanan who had made similar observations that a solu 
tion of this problem might be found easily in expenments 
with the ordinary tow net 

Our joint expel icnce was this If an ordinary tow net 
were lashed at two opposite points of the rim to a rigid 
sounding wire and so plung^ at speed into the depths 
the net would foil over and close It might then be towed 
at the required depth and afterwards reeled in by the 
sounding engine at express speed— igain clos ng in is 
upward coerce 



Ihrough the great kindness and s\ iipathy of Mr M H 
Gray of the Silvertown Submarine Iciegraph Company 1 
was afforded an opportunity of putting this theory to the 
test on board the Dacia 

Ihe condtirns of the experiment appeared to me at the 
time adverse s nee my tow nets uid other apparatus were 
missing at O braltar but this was a blessing in disguise 
I set to work md made a tow net out of old bunting and 
the rim out of a barrel hoop This tow net was so fl msy 
that in towing it alongside at little more than mere 
steerage way it frequently burst lo plunge it Into the 
depths would be a supreme test since not even No so 
Miller s Silk in an open net could stand the strain I 
proposed Off the north west coast of Africa I had three 
days opportun ty >f experiments the absurd tow net being 
in ludicrous inverse projxiruon to the magnificent sounding 
rew and sounding engine A reference to the diagram 
will show A the descent of the net folded over B the 
net opening at the required depth c the net being towed 
at the required depth and u the net being reded id 
closed as in its descent 

T confess that when the first experiment waa made I had 
faint hope of seeing that flimsy tow net again but it 
emerged with many organisms we bad not captured on 
the surface To cut matters short these expenments were 
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repttatad for thre* dayi without o hitch at from loo to 
300 fathom* the flimay net emerging from it* trials on 
evm occasion with tuccen 

There are two practical points The first is the art 
of plunging the net at the surface the nest that of 
whipping it out on reeling in so that there may be no 
contamination of surface organisms during the critical 
moments With a highly expert sounding crew such as 
I hod at my service this was easily done 
My repeated experiments were also addressed to th s 
point vu to ascertain the best rate of descent and ascent 
of the net and my experience was loo fathoms a minute 
The flimsy net stood all tests 
To the modern marine naturalist whose complicated 
(and expensive) opening and closing tow net is an object 
of worship this simple advice may seem like telling him 
to bathe seven times in Jordan he wishes to do a 
great thing Oborce Murray 

February 3 

The Sixth Satellite of Jupiter 
iHE author of the article on the sixth satellite of Jupiter 
in Nature of January 19 has obviously made a slip in assum 
ing that the retrograde motion ascribed to the satel 
lite means retrograoe in the sky and not m the orbit 
According to the ephemeris Jupiter on January 4 was mov ng 
direct ir rastward about aac' daily The satellite was 
est of the planet (position angle 260*’) approaching Jupiter 
at the rate of 45* a d ly and therefore mov ng eastward 
(direct) about 270* daily 

The position angle on January 17 according to the latest 
bulletin from Mount Hamilton was sfif" having decreased 
3“ the distance of the satellite had decreased from 45 to 36 
If the object is really a satellite th s necessarily indicates a 
retrograde orbital motion unless the plane of its orbit is so 
much inclined to that of the other sstellite-orbit* as to make 
the new one pass north of the planet at inferior conjunction 
instead of south a* the others now do 
The observations thus far published \sould however apply 
equally well to an asteroid a 1 ttic within or beyond the 
rbit of Jupiter and neir perihol on in an orbit of some 
eccentn itj and with a mem d stan e from the sun some vl it 
greater than that of Jupiter We must wa t for fcrthir 
bservations to deter nine the truth C A Yo nc 

Princeton N J USA February 3 

The Circulation of the Atmosphere 
I iiAVK read with great interest your rev ew of Pr f 
H 11 Hildebrandsson s report on Ihe General Moti n 
of Clouds (Nature 1 ebruiry a p 3*9) 

All h s ot servations appear to support the theory of n v 
father the late Prof James Thomson as set forth in th 
Bakenan lecture on The Grind Currents of Atmospheric 
C rculation (Phil Tram vol clxxxiii p 653 iSpa) ind in 
hib earlier paper read before the British Associat on in 
i8s7 

Is It possible that Prof Hildebrandsson has not seen 
these papers and has accepted theories put forward as 
Prof James Thomson s instead of referring to the 
originals? Anyone who takes the trouble to read these 
papers carefully must see that it is distinctly stated that 
the main direction of the upper current of the atmosphere 
is from west to east while moving steadily and gradually 
towards the Poles and that the uir kee^ this west to 
east motion as it sinks to a lower level and becomes the 
great return current towards the equator This motion 
can hardly be termed vertical circulation As for 
Prof Hildebrandsson s assumption concemmg Hadley a 
theory I should like to quote the following passage from 
mv father s paper — 

In 173s George Hadley submitted to the Royal Society 
the paper of which I have made mention already as 
supplying for the first time a substantially true theory 
of the primarily dominant conditions of atmospheric 
circulation The paper is entitled Concerning the Cause 
of the General Trade Wind* ’ and it is right here to notice 
that Hadley applied the name General Trade Winds not 
merely to those winds of equatorial regions to which the 
name Trade Winds is ordinarily restricted but uses it as 
Including also the west to east wind* known to be pre 
valpnt in higher latitudes end used in trod* by manners 


for ocean passages from west to east Thu* the scop* 
of his theory must be understood as being much wider 
than what would be conveyed in ordinary nomenclature by 
the name Theory of the Trade Winds 
So for then from opposing Hadley s theory my father * 
amplifies and completes it Jambs ruoMsoN 

js Wentworth Place Newcastle-on Tyne February 6 

Remarkable Temperature Inveraion and the Recent 
High Barometer 

OuRiKO Pnday and Saturday January ay and s8 the bare 
metric pressure over the south of England wa* exceptionally 
high readings of 31 00 inches being observed at 6 p m 
on Saturday in the extreme south west of the country In 
the neighbourhood of London the barometer rose to 3090 
during the night of January a6 and remained at about 
that height until the morning of January 39 a well marked 
anti cyclone with reading* over this value being shown on 



the morn ng and even ng weather charts of January 37 

Dunng such cen I lions it is in general impossible to raise 
1 kite owing t> the want or lightness of wind but on 
Jinuary 38 during the afternoon there was sufficient 
breere from the west to start a kite carrying recording 
nst im nts and to take the n to a 1 e ght of 3600 feet 
\ very 1 iiarkable trmperoture inversion wa* found to 
e\ist thr details of which are shown in the accompanying 
chart At 3 40 p ni the surface temperature was 47® o F 
dt 4 45 p 11 It bad fallen to 43® o h The temperature 
decreased steadily to 40® F at 3000 feet a little higher 
a rise of 13® took place the temperature at 3300 feet being 
5a® F At 4 38 p m at 3O00 feet the temperature wo* 
43® F Unfortunately the humidity trace on the meteoro- 
grajdi partially fa led but it suffices to show that the 
temperature inversion wa* as such inversion* in my ex 
penence always are accompanied by extreme dryness of 
the air 

The wind was west at the surface and sh fted nadually 
to north west at the highest point reached but mere was 
no sudden change of direction at the height where the 
temperature inversion occurred 

I do not wish to imply that the high birometer and the 
temperature Inversion are nn essarily correlated phenomena 
but the coincidence is interesting W II DiNia 

Dates of Publication of Scientific Books 

With reference to the complaint of Mr R P Paraiypye 
(p 330) that a big sum is still asked for Price's ' Treatise 
on Infinitesimal Calculus I should be obliged if you 
would allow me to point out that the price of this wink 
I* and has been for some time 5s a volume 

Henry Frowds 

Oxford University Pres* Warehouse Amen Comer 
London F C February 8 
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A Mttional Univvralty Library 
Ir mukt be the experience of any graduate of Oxford or 
Cambridge who 11 reaiding at a distance from those univer¬ 
sity towns that a serious obstacle to the prosecution of 
lescsrch arises from the impossibility of ronsuituig the 
university libraries and the tbsence of any provision foi 
borrowing volumes or obtaining references under arrange 
iiients similar to those pertaining at the libraries of the 
Roval and other scientihc societies Moreover while Oxford 
and Cimbridge possess the special privilege of acquiring 
free copies of books copyrighted in England there art now 
imny universities in this lounlry which art far 
to IvM p up even a det ently rc spectable library in ai 
of science 

Ihc conditions of modern times have crcitid 1 need for 
■i National I niversity I hr iry enioving the same privileges 
IS the Oxford and t imbridge libraries and vvhi h should 
be sviilable for graduates if anv British univeisitv per 
sons engaged in any specified brinih of revarch to have the 
opportunity f f borrowing books through the post is 11 
t ise of th< RjyilSoiiety p. If Bav 

Mutation 

1 III term mutation is applied in biology to Ihit sort of 
venation in whiih the equilibrium of the urgamsn vceiiii 
to be disturbed and a new position of equilibrium is found 
which IS markedly different from the original one Ibis 
may apply to a whole organism or merely to sime < 
orgen ko far as external appearances show 

111 all the discussions regarding mutation vvhiih h 
latelv taken place the didieulty has been felt that it 
impossible by iiiy methods yet known to perceive « 
measure the internal changes and influences leading 
mutability It is certainly not supposed that mutability is 
without cause but it is obviously difficult to detect the 
e luses which bring it about 

It occurs to me that some help may be obtained from 
analogies derived from psychology and sociology What 
m.u.vmn .« --- .. pjyihology and 


mutation is in biology conversion „ ... 
revolution in sociology It may be said that 
such parallels is merely to beg the question but I ihiuk 
that the apparent parallelism cannot be without sigmr 
Now the phenomena leading towards conveision hav 
studied subjectively (<•/ James V-vrietics of Religious 
1 xpericnce ) and those leading towards revolution have 
been studied objectively with certain well defined resulte 
If the fupposed analogy it a valid one it appears to follow 
<h It mutability is due to Che same general causes 
as ordinary variability (just as change of opinio 1 
and reform are due to the same general ciuvc^ as con 
version ind revolution) but that there is this differenci^ 
mutability represents an explosion of energy os it were in 
a given direction ^nd therefore differs from ordinary wri 
ati n somewhit as the firing of a gun differs from the 
1 xplosion of a loose heap of powder It also follows that 
the pause of the explosion is not plasticity in the organism 
but in some measure the reverse that is the power of being 
influenced ^nd ct the same time of withstanding the 
expression of the influence until it had acquired eonsidei ible 
f r I his implies a certain rigidity of type ouite com 
pvrible with i type of mind familiar to all It further 
appears to follow that the chancte of mutations succeeding 
fro 7 the first is eomparatively remote though such a thing 
IS quite possible but since they are the result of generS 
causes the sort of changes the mutations exhibit are hkelv 
tr come about in due course just as the sort of changes 
It presented by a revolution are likely to prevail ultimatelv 
tin ugh the revolution itself may appear to fail 

T D A COCKKREIL 
I n verslly of Colorado Boulder Colorado Januarv 2^ 

Pact in Sociology 
_ Mr Wfcm is a dan^erc 


Such 


-.— -• - -n—— . -o criticise 

thunderbolts at “ crude ” ** dull ” " balderdash 
hurtling at ones head even from his modified letTen 
(Nvtirb February a) But I prefer to regard it all as 

^ I.—* .,_u.- Indeed when I consider 

article (Natubb 
n some points 


meant only for sheet lightning ... 
the courtrsv that characteriaed ...j ui 
December aq) plain spoken though it was o 
I cannot take any other view 


NO 
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Now to Mr \^elite points in order 

(1) Ihe Food of the Gods does not claim to forecast 
the future ’ My mistake was natural It only riiows 
the risk Mr Wells runs in appearing before the world 
in two entirely different characters Still I hit upon a 
weak point He pictures on ideal State but cannot show 
us how 11 is to be realised Archimedes had no fulcrum 
for the lever with which he would have moved the world 
Mr Wells has no power to apply to hit 

(2) I have mixed up Antieipations ' and Mankind mi the 
Making V\ hy keep them separate? Anticipations ’also 
dealt largely with ideals 

(3) Rc the question—Which of the great national 
syntheses will attain jiredominonce tee' Anticijiations ' 

chip VIII passim ind especially pp too tot (fid ed 
1904) This rhipter seemed to me an interesting tpeeula 
tion but Mr Wells describes what I thought and on 
re reading think is to be found in it as balderdash 
Irue throi^h inidvertence I wrote ‘ Anglo Saxon ” in 
stead of Fnglith speaking for which I sun sorry 

(4) he the recruiting of the upper strata of society from 
the lower ncth ng he savs is known about this Still 
those who h-vvt studied humin evolution think they know 
something Fiof Karl Tearson even says that there are 

class Bt-itistus for the popul-ition of Copenhagen and 
writes the population would accordingly appear to 
ultimately and in the long run reproducing itself from 
the artisan classes ’ (Natural Science May iflqfi) Dr 
Mercier (see the Sociologiral Society's papers 191x4 
P Si) regards 1 civilised community in the light of a 
lamp which burns awsv at the top and is replenished at 
the bottom Vs (o stagnant classes I find in " Anti 

cipations p lai It (the new Republic) will tfilerate no 
dark corners where the people of the Aoyss may fester 
no vast diffused slums of j>easant proprietors no stagnant 
pi4gue preserves See especi illv p 117 for Mr Wells s 
plan for getting rid of undesirable types As to careful 
parentage see Mankind in the Making p 99 — The 
first step to ensuring them (the ends aimed at) is certainly 
to do all we ctn to discourage reckless parentage ” 

Tn ronclusivn let me describe myself as a much battered 
but not unfriendly critic of the New Republii 

F W H 

The Melting of Floating Ice 
I suggest that Dr Deventer of Amsterdam whose 
letter to vou s referred to m vour issue of January afi 
(P V03) has dis Jvered a mare s nest » 

His rbs rv int pupil who ncliied that in a glass filed 
the brim with water and floating ice the melting of the 
latter did not cause overflow was apparently totullv 
ignorsnt of the Isws of flotation or he would not have 
expected otherwise Why should the level of the water 
change? Ihe ire in melting must of necessity just fill 
with w Iter the space thit it displaced when floating and 
so the level remains un cltered So Dr Deventer s state 
nt tUst when s vessel conlainR a solid floating in 
own liquid the level of the litter does not change by 
the melting of the solid apjicars quite sujjerfluous 

As to making this i general Jaw applying to solids 
floating in their oitn liquids surely the rule it that solids 
do not do so but sink Why make a general law which 
only ipplies in the case of a very few excrptionil sub 
stints such It ice cast non and bismuth? Hbat 
I ebru cry 8th 

A Lunar Rainbow 

Last night after i, ^ ... _ 

this town travelling from west to e_.. ....... 

had passed and the rain had almost ceased a brii^t quarter 
moon shone brilliantly almost overhead To the east the 
clouds were still verv hcavrv and dark and In that direction 
there appeared a perfect rainbow The arc of the bow was 
low it appealed os a grev band with a cerUin auggestion 
of colour against the dark leaden sky 
I should be glad to know from anv of your readers H 
such moon rainbows are of common occurrence as the ona 
of last night is the first which I have seen 

Pretoria Iransvail Januarv 15 J McCaax 
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NOTES ON STONEHENGE ‘ 

111 —The Eaeubst Circles 

W HEN we come to examine Stonehenge carefully 
in relation to the onentation theory it ->000 
becomes clear that its outer circle of upright •.toms 
with lintels and the mner naos built of tnlithons 
onented in the line of the ‘ svenue ' and the sumtnei 
solstice sunnse ire not the only things to be con 
sidered These stones ill compo^ of larsen u hich 
be It remarked have bwn trimmed ind tooled tie 
not alone in question We hi\e — 

(i) An interior circle broken in miny places and 
other stones neir the mos composed of stems 

- s 


, the IMS of the present ciriles which it may be stated, 
passes 3 leet to the N W of the N W edge of the 
' i-riir s Ifetl (see hit, «) 

There lie Msides these two large unlrunmed sarsen 
stones one stinding some distance outside the vallum 
one recumbent lying on the vallum both nearly, but 
I not quite in the sunrise line as viewed from the centre 
of the sarsen circle Ihese are ttrmid the Friars 
Heel ’ ind Sliughter Stone ’ respectively 
I will deal with (1) first ind begin by another quota¬ 
tion from Mr Cunnington who displayed greit 
ncumen in dealing with the smaller stones not sarsens 
The most import int considi ration connected with 
the smiller stenes and le which in its archaeological 
b ring has been too much over 
looked IS the f ict of their having 
been brought from a gre<it distance 
I expressed an opinion on this sub 
je t in a lecture delivered at Devizes 
nore than eighteen >e'irs ago and 
I have been in le s ngly impressed 
with It since 1 bcl fvc that these 
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stem s w ould not have been brought 
from such a distance to a spot where 
an ibundanee of building stones 
equally suitable in every respcit 
alreadj existed unless some specnl 
>r leligious value had bcin attached 
to them Ihis goes lar to prove 
that St nclungc was originally t 
Umpk and neither i nunument 
i used to the memory of the dead 
nor in istronomical calendar or 
aim an le 

It has been suggested that they 
were Dimms or the offerings of 
suciessive votaries Would there in 
such CISC have been such uniformity 
of design or would they have been 
all alike of foreign materials’ I 
would make one remark about the 
small impost of a tnlithon of 
syenite now lying prostrate withm 
the circle One writer has followed 
another m t iking it for gr inted that 
there must have been a second 
eorrcsi oiiding with it on the oppo 
site side Of this there is neither 
proof nor record not a trice of one 
Inviiig been seen by anv person 
\ho has written on the subject 
Ihs small impost not being of 
rsen but syenite must have be 
I igcd t the origin il old circle 
It may even have siiggcifei fo the 
I Uers of the present Sfonehenge 
// id I V the larf,e imposts and 
tnlithon\ with their tenons and 


blue stones which as we have seen are of an 
entirely different origin and compusilK n 
(a) Iwo smaller unlrimmed sarsen stones lying near 
the vallum not at the same distance from it the line 
joining them pissing nearly but not quite through 
the centre of the sarsen circle The amplitude of the 
Ime joining them is approximati ly 36° S of E and 
26° N of W Of these the stump of the N W stone 
IS situated 33 feet from the top of Ae vallum according 
to the Ordnance plan fhe S E stone has fallen but 
accordmg to careful observations and measurements 
by Mr Penrose when erect its centre was 14 feet 
from the top of the vallum fhe centre of the line 
joining the stones is therefore 4 feet to the S E of 
1 Coaunsad from p 34 ! 


Ill rti 1 

li Tr t (lowlands iximiiition of the content'' of 
the he ks neeess inly dug in his c perations it was found 
that the quanUty of blue stone ehippings was much 
greater thin thu from Uie sarsen stones While th« 
sarsen stones had 1 nly been worked or tooled on their 
surf tee the blui stones had been hewed and trimmed 
III e\traordiinr> f shion indeed it is stated by Prof 
Judd that some i f them had been reduced to half their 
original dimensions in this process though evidence of 
this statement is not given 

It seems then that when the sarstn stones were 
set up, the sarsen ind blue stones were treated very 
differently This being so the following quotation 
from Prof Judd’s ‘ Note ’ is interesting (Archaeo 
login Iviii p 81) — 
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beliefs and S^ditiOM concerning Stonehenge th^ foJTe swnw see that, deal- 
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from the eame source 
* I would therefore suggest as prob 
able that when the earW inhabitants 
of this island commenced the erection 
of Stonehenge Salisbury Plain was 
spnnkled over thickly with the great 
white masses of the sarsen stones 
( grey wethers ) and much more 
sparingly with darker coloured boulders 
(the so-called blue stones ) the last 
relics of the glacial drift which have 
been nearly denuded away From these 
two kinds of materials the stones suit 
able for the contemplated temple were 
selected It is even possible that the 
abundance and association of these two 
kinds of materials so strikingly con 
trasted in colour and appearance at a 
particular spot may not only have de 
cided the site but to some extent have 
suggested the architectural features of 
the noble structure of Stonehenge 

If we grant everything that Prof 
Judd states the question remains— 
why did the same men at the same 
time treat the sarsen and blue stones 
so differently m the same place? 

I shall show subsequently that there 
IS a definite answer to the question on 
one assumption 

I next come to (2) The important 
point about these stones is that with the 
amplitude 26° at Stonehenge a line 
from the centre of the circle over the 



N W stone would mirk the sunset 
place in the frst week in May and a line ver the 
S r stone would similarly deal with the N \eniber 
sunrise We are thus brought in presence of the M ly 
November year 

Another point about these stones is that they arc 
not at the same distance from the centre of the sarsen 
stone circle which itself is concentru with the 
temenoa mound this is why they lie at different 
distances from the mound Further a line drawn 
from the point of the Fnar s Heel and the now re 
cumbent Slaughter Stone with the amplitude deter 
mined bv Mr Penrose and myself for the summer 
solstice sunnse in 1680 a c cuts the line joining the 
stones at the middle point suggesting that the four 
untrimmed sarsen stones provided alignments both 
for the May and June years at about that date 

Nor IS this all the so-called tumuli within the 
vallum may merely have been observation mounds for 
the lines passing from the northern tumulus over 
the N \V stone and from the southern tumulus over 


the May worship in eirly times There is an old 
tradition of the slaughter of Britons by the Saxons 
at Stonehenge known as The Treachery of t^ 
I ong Knives according to some accounts 460 

British chieftains were kilfed while attending a ban¬ 
quet and cooferenie Now at what time of the year 
did this take place’ Was it at the summer solstice 
on June ’i’ 1 have gathered from Guests 
Mabinogicn vol 11 p 433 Davies’s 

Mythology of the British Druids p 333 that Bis 
banquet took place on May eve Memvethydd Is 
it likely that this date would have been chosen in 
1 solar lemplt dedicated exclusively to the solstice? 

Now the theory to which my work and thought have 
led me is that the megalithic structures at Stonehenn 
—the worked sarsens with their mortices and linteb 
and above all the tnlithons of the magnificent naos 
represent a re dedication and a re-construction on 
a mudi more imposing plan and scale of a much 
older tcmole Norman Lotktxr 
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VV to congTitulatc the author and his publishers eciually unti 
>n the completion of a work which must have involved bites (p 
an enormous amount of labour and which in this theie are m 
country at any rate is unique The great impulse qualificntion 
which has of late years been given to nature teach exaggerated 


right errors For instance the statement on p 313 
that Lake Baikal was recently connected with the 
sea IS totally opposed to modern views and it is 
equally untrue that the great Indian rhinoceros 
bites (p 373) while the statement (p 421) that 
theie are no wild oxen in Africa at least requires 


heie are no wild oxen in Africa at least requires 
lualification On p 469 we find the usual 
exaggerated statement of the sue of dinosaurs (115 


ing rendered a work of this class almost essential instead of 60 or 70 feet') Among misspelt 
(for the mode of treatment could not have been names it must suffice to mention (p 430) Podus for 

adopted in a systematic natural history) ind Prof Pudua and (p 432) kunertt for ht nectes (we can 

Davis has realised the want ind done his best t (,uess whence the author copied the latter) but it 

supply what was required may be added that S rcomyidas is not the proper 

In spite of certain errors and blemishes to some i tie for the pocket gophers or Euspongia for the 
of which we have directed att ntion on previous typical sponges An expression on p 375 leads one 
occasions and bearing in mind the magnitude of to believe that the author is unaware of the existence 

of the Devon and Somer 

---- — set staghounds while 

(P 379) term hunt 
ing as applied to 
fishes seems somewhat 
misplaced 

TTie section on geo-* 
graphical distribution 
miy perhaps be best 
dcscril^ as feeble the 
author wobbling on 
the subject of Wal¬ 
lace $ line and being 
ipparently unacquaint^ 
cither with the works 
of Max Weber or with 
a certain text book pub 
lished by the Cambridge 
University Press In 
fairness to his readers 
the author should have 
told them that there arc 
distributional divisions 
of the globe other thin 
those adopted by Dr 
Willace and also that 
such divisions are based 
cn the range of mam 
mats and birds and do 
not accord with that of 
several other groups 

Fl I-M« G«n Folwagat Liwd (//f/ff&rM* A<>rr«r>fn) From Tim Nolurol Hwocy of A msl The coloured plates 

render this and its 



the t isk for a singU individual it may be s ifely sa d fellow volumes attractive to the general reader and 
that on the whole the author has been successful in nost of the othir illustrations (one of which is hero 
his efforts and that when a second edition is called reproduced) ire well chosen and well execu^ 
for and the necessary emend ilions and corrections R 1 

hate bren made the work will take its place as an _ _ _ 

important popul ir text book of bionomics _ __ 

The half volume nov before us includes some tf I HP (. 0 \DlT 10 k OF CUP MICAL INDUSTRIES 


_ I \ IHr ( 0 \DITI 0 k OF CHIMICAL INDUSTRIES 

the most interesting sections of the whole subject IN h RANGE 

discuss ng as It docs the economic aspect of rwlogy ^ ^ the present condi 

thi natural history of sport animils as pets geo i ,nH„«tTies arc described 

griphical distribution the palmontological record . * JM 

tnd the doctnne of evolutain and hcrjrf.ty Un 

fortunately the author has not i lowed sufficient ^;®\hoild b? founded frr France having its head 
space for some of these subject bur bearing ^^r ers in Pans with branches in all laTgo towns 
animals arc ftr instance very impcrfcc ly desenbod w ffi 1 ^ncil consisting of the heads of 

no mention being made of such important furs is " • ^ ihe nmfe«snre in universities 

Arctic and silver fox otter and nutrn and if only ^ anTo? S 

the shrew on pp 319 and 320 he would have had be (i) to suggest and press on the 

ample room for proper treatment , , . Gioverement solutions of the great economic problems 

ifeithei IS the volume altogether free from down “o chemical mdustry (2) t^wUect 

» Th.N««iii«iHi»i<wFofAiiim»u tha An nwi Life of th» World n » statistics abroad and to cndeavouT to gain markets for 
nr mn Aspect* wd Rttaton* Byj R A iHv* Hdfvoi y Ip Trench products by aid of the consular service and 
xvi i+*6i jss (London Th* Orniwm Pubi th n( Co 1904) Pr e* yr cjevise means to prevent Competition between French 
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manufacturers and to promote combinatKMi among 
them against their foreign nvalt, and (3) to act aa 
nn ndvisoiT bodv to industrial chemists and to take 
steps to direct the edurition of young chemists into 
chmnels helpful to the progress of chemical industry 
It IS suggested that the work of the society should 
be nided bv congresses in certain towns which should 
be attended bv the kvil imnuficturers as will as by 
those who carry on the ssme or similar processes 
elsewhere In conclusion the future president it is 
suggested should be Prof Haller who has done so 
much for the industrial progress of the town and 
I. niversitv of Nancy ana who is now professor at 
the Sorbonne the Unitersitj of Pans 
Such art the recommendations of the report The 
reasons innexed to these recommendations which 
form the esrlier pirt of the report are derived from 
numertus letters from nnd interviews with members 
of some eighty two representative firms The opinions 
of some of these form imusing reading Thus we 
leirn from the manufacturers of “ eau de Javel ” the 
I rt cursor of bleaching powder that Monsieur B 
• suffit \ 1 exploitation ' In another case ‘ The 
brtwerv has no chemist at all and gets all its 
an ilvses made at the brewing-school Ano^er firm 
which products some rare bodies’ (one would like 
to know what they arel dismisses the question in 
almost the historii af words which preceded the decapita¬ 
tion of I avoisier — ^ucun besom de la collabora¬ 
tion des savants ’ Another intelligent manufacturer 
dr sign ted is X (i) ventures the danng statement 
th It the candle industry and chemistry haye nothing 
in common Oh shade of Dumas I X (10) does 
not think that the colhborition of savants would 
be useful in the extr u tion of dveing stuffs from 
wood and a soap inaktr X (16) who confesses him- 
s« If ignor int of chemistry thinks that ‘ chemistry 
can contribute nothing of use to the soap industry 
SCI ng thit scap IS alwais nude in the same way’ t 
Ihesc eximplcs show that some educative action I 
IS necessary in Prance The necissity is also 
ippirent when recent stitistics are considered For 
w hile the raw materials t\|K)rted from Germany have 
rtmained practically stationary for the last twenty 
years those imported have aoubled in value and 
while the imports of manufaiturcd products have 
barely increased m value during the same interval 
of time the value of the exported manufactured 
chemical substances has risin from 21x1 million marks 
in 1R80 to 3^2 million m irks in iqoo The progress 
m Trance iccordingly is much behind that of 
Germany lo idd insult to injury the red trousers 
so conspicuous in the I rench Army were designed 
(riginally to encourage the lultivation of the madder 
plant the plint is commercially as extinct as the 
dodo and the trousers are now dyed with artifici^ 
ali/arin supplied from Germany' Sacre nom de 
tonnerre' 

As this article is written in the hope of reaching 
the Ignor int thi author M Jean Jaubert has taken 
some pains to show how many-sided the industrial 
chemist should be if he is to direct his enterprise 
mu lligqntly and he sketches the steps t iken by the 
tiirinangh to secure such general knowledge The 
collaboration of m inufactories and university 
professors the give and tike the university train 
ing of the scientific heads of departments in chemical 
w orks account for an increase between 1887 and 1900 
in the number of works in Germany from 4235 to 
7169 in the number of workmen from 8a 000 to 
I S3 000, and for an increase in the average wage of 
these workmen from 38I to 50I a year and the 
lit rage percentage dividend of lai joint-stock 
companies obliged by law to publish their accounts 
has risen from 9! per cent in 1888 to 13^ per cent 
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in 1899 Evidently German chemical mdustry is 
prosperous and profitable to all classes concerned 
Indeed the dividend of arbficial colouring companies 
shows a still better figure the increase in dividend 
t« from IS per cent in 1888 to aoj per cent in 1900 

Unfcx-tunatelv similar statistics are not furnished 
for France either because they do not exist or because 
they are better concealed 

How can this distressing state of affairs be 
remedied? To what is industnal France to turn’ 
The opinions of many manufacturers are quoted, and 
some shall be adducM here First secondary educa¬ 
tion IS at f lult all initiative is crushed in the 
secondaiy schools and all pupils are turned out of 
one uniform mould But it is acknowledged an 
attempt is being made to remedy this Second it is 
said nearly unanimously by all those asked for their 
(pinions that the training of young chemists is not 
sufficiently practical Ihere is in the universities 
too much tendenev to train teachers rather than 
industrial men and the professors often look down 
on the commercial side of their science The union 
of science and industry is recommended Like our 
selves the French manufacturers ignorant them 
selves often engage a young chemist and expect 
him at once to know ill about their work and to be 
able to devise improvements when they find out that 
he IS of little value they contemn chemistry as we 
have seen in whit precedes Others complain that 
they have to pay their chemists for a year or a year 
and a half while he is learning their needs, and >et 
It IS acknowledged that no education in a technical 
school can be of anv value for the teacher cannot 
teach anything worm knowing about the really im 
portant dodges cmplojcd by the manufacturer nor 
IS he welcomed in the work if he lectures on any 
special process In a minority of works the German 
system is followed, voung men are engaged is 
juniors and work under the supervision of seniors 
according to the ability and tastes which they show 
I for routine work for management or for invention 
they are kept as analysts made managers or left 
in the research laboratory But it is justly remarked 
that this excellent plan is impossible for small 
manufacturers 

In many (most’) cases the difficulty lies in the 
smallness of the remunerition It appears common 
for a chemist to receive 48! to 72I a year rare for 
the piy to exceed tool Now that is little more 
than workmen s wages and it is the reward of an 
expensive educaUon Yet the manufacturer often 
grumbles at having to teach such young men their 
business ind savs th it they should pay for his 
tuition and on the other hand the chemist who has 
survived the kicks cuffs and insults from the 
foteman and hird work of the first year and has 
acquired some practical knowledge does not see why 
he should not belter himself if he can 

Again German firms employ chemists in many 
walks of life \ min who is a chemist makes a 
muih better irivillcr for i chemical firm than an 
Ignoramus who nn only tout his goods, and their 
chemists if thev show commercial ability often take 
to the busintss side of the concern and they know 
chemistry is a rtcommendation not a drawMck 

In spite of thi low pay Trance according to all 
reports IS overcrowded with chemists Some pity 
them others think that this plethora will lead to the 
survival of the fittest The old-fashioned foreman is 
as undying in 1 ranee as here however, and as 
opposed to in> attempt at innovation Yet he is bemg 
displaced by chemists in some works, and this 
common in (.ermany is one of the chief causes of 
her industrial prospentv The foreman knowmg 
some tips of importance looks askance at anyone 
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who attacks expenmentally the problems of his 
auinufactures, for he knows if they are once dis- 
covered his use is past On the other hand, if fore- 
man work is done by a chemist trained m experi¬ 
mental methods and anxious to improve his product 
(and his position), reforms can be made and are 
willingly undertaken We in England arc in a 
similar plight, one of the greatest preventives to 
progress is the foreman Why many chemists would 
be glad of his 3I a week and would be infinitely 
more useful 

A closer intimac} between professor and manu¬ 
facturer IS strongly urged But in trance there is 
apparently mutual distrust The standing of the 
^fessors is low for one thing the best paid post (at 
Pans) bringing in only Sool a year, in the pro¬ 
vinces the Silanes run from 240! to ^oof This 
contrasts unpleisintlj with Cierman salanes which 
seldom fall below 6oof and may amount to 3600I 
In France nnny men hive a taste for the career of 
professor and will work cheap for glory, “that is 
the French chiricter ’ Most hrench professors 
according to one of them (rashly named in this 
article) do nothing ind cire nothing for industry 
In short lolliborition between manuficturer and 
chemist IS wanting owing to jealousy of the latter 
towards colleagues who meddle with industrial 
problems to ij^orancc and shjness of both parties 
and to the wint of any intermediary who can bring 
them into contact 

Besides the lecoinniendations stited m the outset 
It 18 advised that specnl schools be created t g for 
perfumes for colours for soips where young chemists 
shall receive specnl tnining 

Now whit can we in England learn from this 
exhaustive discussion’ We have many of the same 
defects, we sufler from the supremacy of the fore 
man, from the wint of interest in industry of the 
professors (although this is lessening), from the wint 
of intelligence and scientific tr lining of mm} minu- 
ficturers, ind from the lack of special schools In 
the old days of the Le BIme scxl i process the worics 
served as schools for young chemists, now things 
are too speciilised In prosperous times the manu¬ 
facturer does not sec the need of 1 chemist, when bid 
times come the luxury of a chemist cinnot be 
afforded What we want what the Germans have got 
and whit the \mcncins are rapidly getting is a 
race of scientific ally trained manufacturers, combina¬ 
tions of those engaged in the sime industr} so that 
common labor itories of research may be kept running 
the replacement of rule-of-thumb fcx'cmen by 
chemically trained submanagers of a better cliss 
who have had something in the nature of a scientific 
education, md who arc imbued with the spirit of 
rcsearch leading them to keep their e}es open to 
every possible improvement, this they would gun 
first in actuil educational establishments under the 
guidance of cipible professors and later in the 
special laboratories mentioned above, and lastly 
thorough cooperation betw een teachers and manu¬ 
facturers so tnat problems ripable of being solved in 
a university laboratorj, and of scientii^ interest 
should be transferred there, with the prospect of an 
ultimate reward should they prove commercially 
useful, and a liberal attitude of mind on the part of 
manufacturers, so thit thev would take a little trouble 
to become acquainted with the progress of scientific 
chemistry, with the view of its utilisation for money¬ 
making purposes, and a readiness to consider any 
problems suggested in the university laboratory, with 
the view of their bemg worked out mdustnally We 
are moving slowly towards attainmg this ideal Is it 
any comfort that France appears on her own show¬ 
ing to be more badeward? Until the ^people con¬ 


cerned learn to view such problemn from a saentifie 
standpoint liltic more can oe done The only thing 
IS for those who can to preach and above all to 
practise W R 


NOTES 

TiiK new session of Parliament was rpened on Tuesday bi 
the King who was aicompanied by the Queen with the cus¬ 
tomary ceremonial The King s spee< h to the House of 
tommons announced that provisions for amending the laws 
rcUting to education in S rilond will again be brought for 
w ird and that a proposal for establisliing a Minister of Com 
merce and Industry will be introduced 

At the annual meeting of the Roval Astronomical Society 
< n Friday last the gold medal of ihe society awarded by the 
council to Prof Boss director of the Dudley Observatory 
Mban) New York Stite wis received by Mr Choate the 
I nited States Ambassadcr for transmission to Prof Boss 
Ihe president efterwards hinded to the secretory the 
Jaekson Gwilt bronze medal for transmission lo Mr Tebbuct 
who for many icars bns cirried on astronomicil research 111 
his observatory in New South \\ ales 

Ai a meeting of the trustees ol the Pircy Sladen fund 
held at the I innean Society Burlington House on 
February 3 grants varying m amount were made to 
Mr W R Ogilvie Grint towajd the expenses of a 
collector for the British Museum m Central Africa to 
Miss Alice L Lmbleton to enable her to continue her 
investigations in insect cytology and to Mr J Stanley 
(•ardiner toward the expenses of an expedition to the 
Indian Ocean 

M Radau has been appointed president \ ice Admiral 
I urnier V ice president and M Bigourdan secretary of the 
Bureau des Longitudes Pans 

M F J P lour honorary director of the Royal Ob 
sirvitory it Brussels died at I ifrgc on January 29 in his 
s venty second year 

Ms regret to see the announcement of the death of Mr 
Kibert lucker who wis for thirty five vears (November 
iWy-November looj) honorary secretary of the f ondon 
M ithemiticol Society 

Ksinra states that th Vrgcntine sloop of war Oruguay 
list reported at Punta Arenas has returned to Buenos 
after her voyige in the Antarctic sees hiving failed 
to obtain any news of the French Antirctic 1 xpedttion 
under Dr Charcot 

h IS proiiosed to establish cn International Association of 
An itomists at a meeting lo be held at Geneva on August 7 to 
' Ihe initictive his been tiken by the anatomists of the Swiss 
universities and has tht support of iho amtomicol societies of 
Germany (.real Britain Irince Inly md Ai lerica 

liip Athmaeiim announces the death on January 29 of 
Prof H ^andois professor of zoology and director of the 
Zoological Garden at MunstPi m his seventieth yecr Prof 
I indois was the author of Der Mensch und das Tierreich 
Dos Pflanzonrcich Das Minerilrcich and other 
works 

Captain John Donmul Smith of Baltimore has given 
says Scutue to the Smithsonian Institution his private her 
barium consisting of more than too 000 mounted sheets and 
his botanical library of nearly 1600 bound volumes Captain 
Smith’a collection is probably the largest private herbaiium 
in America being very rich in tropical plants 
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A tbuoram hM been received at the office of the Scottieh 
National Antarctic Eapedition in Edinburgh announcing the 
•efe arrival at BuenoeAyree of Mr R C Moeiman who wee 
left in charge of the meteorological etation at Scotia Bay 
South Orkneya loot February Mr Moeeman has spent two 
continuoui years in the Antarctic regions 

Thk Treasury has agreed to make a contribution from 
public funds toward the cost of establishing and maintaining 
a national museum and a national library in Wales on the 
condition that sufficient local support is forthcoming The 
1 ord President of the Council has appointed a committee of 
the Privy Council to consider and determine the place at 
which each of the two institutions should be established and 
cWier matters relating to their foundat on ind future mam 
tenance 

M Jacques Falrb accomplished a successful voyaf^e in a 
balloon from London to Pans on February i* He left the 
Crystal Palace at 6 45 p m on February 11 w th M Hubert 
I atham and they at once n)se to a height of 500 metres 
which they kept until within sight of the sea near Hastings 
They then descended until the guide rope touched the water 
when they travelled at the rate of no kilometres an hour 
At 10 p m seeing a lighthouse they rose to sooo metres 
and soon passed over Dieppe The balloon descended at St 
Denis outside Pans six hours after starting 

Wt regret to see the announcement of the death of Mr 
W illiam Sellers the eminent mechanical eng neer of Phila 
delphia When president of the Franklin Institute in 1864 he 
CMd a paper on screw threads and nuts md his form of 
thread subsequently became the standard for the United 
States He had many fnends in this country He was a 
member of the Institution of Civil Engineers and as chair 
man of the Philadelphia committee took an active part in the 
reception of the Iron and Steel Institute n its rc ent visit 
to America 

The new Prem er diamond mine situated about twenty 
miles W N W of Pretoria in the I ransva il produced in 
January of this year on enormous diamond far surpiss ng in 
size the largest previously known It measures 4} x ai 
inches is said to be of excellent quality and weighs •jo'ja 
carats ( f76* grams or nearly ij lb acoirdupois) The 
largest diamond previously discovered is the Excelsior 
which was found in 1893 in the Jagersfontein mine Orange 
River Colony and was valued at i 000 ooof It was as large 
as a hen s egg weighed gyif carats and his been cut into 
nine br lliants Fhe world famous Indian diamonds the 
Koh I noor and Great Mogul are considerably smaller 
than the Fxcelsior and compared with this huge latest 
found di 1 nd thtir size sinks into insignificanre An 
account of the Premier mine wav recently pubi shed in 
the report for 1903 of the Geological Survey c f the 1 r insvaal 
(Natc aa 1904 Ixxi p 55) The mine was opened up in 
190s since when it has produced a rich viild it is of the 
same type as the Kimberley mines but cons derably larger 
in s ze The pipe containing the blur ground has an 
oval shaped cross section its longer diameter measures just 
over htf f a mile and its area is estimated at 350 ooo square 
yards fhe p pe breaks through felsitic rocks which were 
esrl er ntruded in the quartzites of the Pretoria series 

Notes on Phosphorescence In Plants and An mals is 
the title of a paper by Miss Bage in the I tetortan 
Natufaltst for November last of which the author has 
been good enough to send us a copy Special attention 
IS directed to the occurrence of phosphorescence in 
butchers meat since a remarkable prevalence of this has 
been recently noticed in Melbourne So far at the author 
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could ascertain no cultures have been taken from ptioe* 
phorescent meat so that the bactana by which the phaao* 
menon is jiroduced ore still unknown 

The Timu of February q devotes nearly a whole oohimn 
to the collection of giraffes in the Natural History Museum, 
which has recently been enriched by examples of the Kill* 
manjaro and Nigerian races The article mmtlone the 
names of the various donors of the series in the national 
collection which is altogether unrivalled Brief reference 
IS made to the earlier specimens of giraffes brou^t to this 
country and to the history of the evolution of our know¬ 
ledge of the local variations of the species In conclusion 
special attention is directed to the importance of ascertain 
ing the reason for these and analogous colour variations in 
animals 

We have received copies of Nos i to 3 of the foiith 
volume of the Goeldi Museum at Para the first of which 
IS dated February while the other two were publiriied in 
December 1904 Fhe catalogue of Para mammals in 
No 1 by Messrs Goeldi and Hagmann has been already 
noticed in our columns Among the contents of Nos 
2 and 3 mention may be made of a list of the mosquitoes 
of Para by Dr Goeldi with an account of the measures 
taken to exterminate SUgomjia fatetata and CuUx faU 
gans and also of Dr Hagmann s synopsis of the birds 
described by Spix Wied Burmeister and Pelzeln Con 
siderable ntercit attaches to a paper on a disease which 
hxa recently allerted domesticated animals in the Island of 
Marajo 

The ScttnUjic American of January 31 contains an iHus 
trated account of the setting up in the American Museum of 
Natural Hisiorv New York of a skeleton of the dinosaur 
Brontosaurus obtained from the deposits near the famous 
Bone Cabin Quotry in 1898 The skeleton which is the 
largest and at the same time the least incomplete specimen 
of Its kind 18 being set up under the immediate direction 
of Prof Osborn and will be the only mounted example of 
the bony framework of the brontosaur Its estimated 
length IS sixty two feet Contrasted with that of Dipliv- 
do us the skeleton of Brontosaurus is characterised by 
Its relatively shorter body and limbs and its more massive 
generai structure the arrangements for lightemng its 
weight being more speciaiised than in any other member 
of the group Irom the rough terminal surfaces of the 
limb bones it 11, inferred that the creature was largely 
aquatic m its I tbits and when sitting down it is sup 
posed that the weight of the body was partly supported 
by the extrtm ties of the ischia and pubes whi^ may 
have been f ir 1 shed with elastic pads of cartilage or 
connective tissue 

Inr One and All Annual 1905 contains a number 
of arti les connected with gardening among which are 
some practicil netes on growing mushrooms celery and 
herbs 

Ifiv Japanese hive a malted preparation known as 
ame which is a kind of candy or barley sugar made by 
the action of barley malt on glutmous ncs Midsu ame 
or liquefied ane a syrup forms the subject of an article 
by Prof F H Storer and Mr G W Rolfe in vol lU 
port IV of the Bulletin of the Bussey Institution Harvard 
University Ihc preparation of ame dates back many 
centuries and it is interesting to compare it with muat, 
or the more modem wort Prof Storey also describes 
some experiments made with pop-corn which bear out 
the opinions of previous investigators that popping is 
caused by bursting of the starch grains 
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Tmt experiment* deicnbed by Dr M Koernictce m the 
October (1904) number of the monthly journal Htmmtl 
ttnd Brd0 prove that both Rontgen and radium ray* can 
produce a very marked action on plant* Ihe general 
reault of axpo*ure of aeadling* wa* to cau*e retardation 
and eventually ce**ation of growth of *tem and root in 
iome ca*es growth wa* resumed after an interval in 
others the plants never recovered The first effect of the 
rays on dry bean and turmp seeds was to accelerate 
germination but while the bean* ceased to develop after 
a time the turnip* did not even show sign* of retardation 
had the exposure been longer then undoubtedly the turnips 
would also have reacted 

The latest number of the Itvestta of the Russian Geo 
graphical Society (1904 1 and 11) contains a further report 
by Colonel Novitadcy on his explorations of the range of 
Ptter I , and an Interesting and detailed geographical 
sketch by A Dunin Gorkavitcb of the northern portions of 
the government of Tobolsk nod its inhabitant* The latter 
paper 1* accompanied by a new map of the province on a 
scale of ay miles to the inch which gives with special detail 
the inhabitable portions of this immense region M 
Dubyago gives the results of new pendulum observations in 
the Urals 

A coNrBRFNCE M MBER of the H ett Indian ButleUn 
has just been published (46 pp ) It relates to the agri 
lultural conference held at Trinidid on January 4-13 and 
contams the list of the representatives from the seversl 
West Indian colonies who attended an account of the 
reception by Sir Henry Jackson the Governor of Tnnidad 
a verbatim report of the presidential address by Sir DsnicI 
Morris and an abstract of the proceedings at the con 
ference and social gatherings A full account of Ihe 
papers and discussions will form No 4 of vol v and No i 
of vol VI of the BuUfUn and afford valuable information 
on the great progiess made in scientific agriculture in the 
colonies since the Imperial Department was called into 
existence by Mr Chamberlain a few years ago 

We have received a copv of the meteorological observa 
tions made at the Adelaide Observatory and other places 
in South Australia during the years 1900-1901 under the 
direction of Sir Charles Todd Government sstronomer 
Although the ruinfsll of some districts is still unrepresented 
the monthlv and yearly results ire published for 4f J 
stations in 1900 tnd for 474 in iqoi and these are com 
pored with the averages for previous year* This le 
present* a very large amount of valusble work in addition 
to that entailed by the usual tables of meteorological results 
for a large number of stations distributed over the colony 
A table is given showing the approximate mean monthlj 
rainfall over the whole of the agricultural districts from 
the year 1861 and the averuge yield of whest per sere 
It IS pointed out that wheat growing can only be success 
fully prosecuted where the percentage of winter runs is 
largely in excess of that for the summer months which 
IS only usually the case in the southern distncts 

We ore glad to be able to announce the issue of pait i 
of the new edition of Dr Hann s excellent Lehrbuch dei 
Meteorologie ’ Although *0 short a period has elapsed 
since the publication of the first edition the aaence ha* 
made such important advances owing to the results ob 
tamed from international balloon and kite observations and 
from the study of the movement* of the upper atr by 
means of cloud observation* that some of the older theories 
have to be modified, and a new edition has been rendered 
necessary We learn from the notice accompanying the 
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part in question that while many details not considered 
essential to ordinal y reader* will be omitted the prinaple* 
of the theories adopted in recent investigations by men of 
science e g Prof Bigelow in the United State* Dr Shaw 
in this country ind Dr Htldcbrandsson in Sweden will be 
included The work will consist of nbout si\ parts the first 
deals with air temperature generally and with the amount 
f f heat recened by and ridnted from the solid and fluid sur- 
fate of the earth 1 rem a lommunitilion from Dr Hann 
which we latch published we learn that his elaborate 
meteorological charts will so far as poss ble be extended and 
n lude thi import int all tions to our knowledge made by 
le ent expeditions to the Antarctic regions 

From Dr Carmelo Scrivanich we hive received a short 
pamphlet printed by the Iipog^aphia sociale of Spalato 
(Italy) dealing with the question of the origin of matter, 
1 subject on which the luthur invite* discussion 

At the present time investigations of the law of force 
between two elements carrying currents (Ampire * and 
lilted law*) are commonly regarded a* chiefly 1 f academic 
interest Severil papers on this subject hive been written 
It various times by Dr hranr Kernller of Budapest and 
I further paper dealing with the correct law as claimed by 
the same author has just been issued by him It is pub 
I shed b\ the Budipester I lovd Press and bear* the date iijos 

iHh intern Uionalisation of scicntihc literature 1* well 
illustrated by the publication in the Procti dings of the 
Veademy of Amsterd im of i paper in English by Prof 
Sommerfeld of Aachen on a simplified deduction of the 
held and the forces of m electron moving in anv given 
way The paper i* supplcmi ntary to one published in the 
Ootttnger NachrtchUn ind leads to the conclusion that 
the motion of an electron with velocity exceeding that of 
light IS impossible as it would require an infinite expendi 
ture of force and energy to mimtain it if the electron be 
regarded as a sphere with 1 uniform surfac e charge On 
the contrary in the 1 asc of 1 sphere with a bodily charge 
the force remains finite In this problem the electron move* 
faster then the field of force which it propigates outwards 
end 1 shadow of not on is prvdu ed A simple illus 
tration might be afforded by comparison with the effect* 
producid on a sheet of still witer bv a disturbance moving 
w th 1 velocity grnter thin that with which the ripples 
which It produi es r idi ite outward* 

In the Publicdtionen des astrophysikahschen Observa- 
t riuin 7U Potsdam No 41 Dr Lohse gives the results 
r a detailed study of the photographic spark spectra of 
the metal* titanium vamdium chromium manganese, 
ron nickel cobalt molybdenum pdlidum tungsten 
indium bismuth lead urinium zirconium lanthanum, 
cerium thorium ird didymiuni In the majt ritv of cases 
the region investigated is from K 340 to X 400 but for a 
few metals the record is extended towards the led Thus, 
the record for iron goes to x 44b uranium to X 431 zii 
comum to X 471 lanthanum to X 5^7 cerium ti x 467, 
ind didvmium to x nbg The wave Ienj,lhs are given to 
the nearest hundredth of a tenth metre and a compariton 
of these with Rowland s wave lengths for corresponding 
solar lines indicates that they are probably correct to 
within o 03 tenth metre in the moon Lohse has adopted 
the awkward intensity scale of o 1 to 10 thus allowing for 
a hundred gradation* Such a large range is neither 
necessary nor practii able ind it would hav e senred a 
better purpose to hive kept to the scale i to 10 which 
he used in a previous publication on the same subjbet 
A thorough and detailed knowledge of the spark spectra 
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of the chemical elementt ii of pnmary importance in the 
proper study of celestial spectra and Dr Lohse s record 
w II he very useful in that connection It seems to us 
however that his work would have been greatly enhanced 
in value If he had confined his attention to the same region 
of spectrum for each metal and had included the portion 
fr( n \ 400 to \ 486 (F) say especially as that is the 
region of stellar spectra most ordinarily investigated 

IxoBXBS to the literature of gallium (1874-1903) and 
germanium (1886-1903) prepared by Dr P F Browning 
have been issued as parts of vol alvi of the Smithsonian 
C oitrcfintu 

The general occurrence of radium in association with 
uranium has formed an important argument in connection 
with current views relative to the formation of radium 
In a recent note M Danne states that certain plumbiferous 
earths in the neighbourhood of Issy 1 Cvique contain 
radium but are completely free from uranium Certain 
farts seem however to indicate that the radium has made 
Its appearance m the pyromorphite at a comparatively 
recent date through the medium of radio active water from 
springs in the neighbourhood 


Mr John Murray has published sui attractive English 
edition of Prof W H Pickering s woric on ' The Moon ’ 
the American edition of which was reviewed in Natvki of 
May 4 1904 The work contams a summary of the existing 
knowledge of our satellite and the statement of Prof Picker 
ing s observations and arguments in favour of lunar activi 
ties illustrated with a complete photographic atlas of the 
moon The pnee is two guineas net 

The second \olume of Papers of the Bntish School at 
Rome has been published by Messrs Macmillan and Co 
I td rhe volume is bv Mr 1 Ashby jun and is con 
cerned with sixteenth century drawings of Roman buildings 
attributed to Andreas Coner The drawings are preserved in 
Sir John Soane s Museum at I incoln a Inn Fields London 
The contents of the sketch book n which the original draw 
mgs are preserved include g^und plans plans and elevations 
of tombs elevations onhitectural details Done entablatures 
Ionic and Corinthian entablatures plain mouldings (conuces 
and plinths) Doric capitals and plain and ornate bises 
The reprodut tions of these sixteenth-century drawings which 
are now iva Idble will be of great service for the purposes 
of study and critaism 


The Interndtionil Committee on Atom c Weights has 
issued Its annual report and a table of numbers for use 
during 1904 On th< basis of new deter nindtions th inges 
are recommenJed in the atomic weights of indium iodine 
rubidium and samarium As the result of several in 
dependent investigations on the atomic weight of iodine 
there can now be no reasonible doubt that the value ia6 85 
given by Stas is too low and 1x697 i» adopted in the new 
table The atomic weight of nitrogen would also appear 
to be much (loser to the round number than is represented 
by the value 1404 at present in use nnd further in 
vestigations of this element are needed 

Av interesting paper on the production of calcium 
cyanamide and its employment in agriculture at fertiliser 
was rc ently read by Prof Frank before the Klub der 
I andwirte in Berlin As manufactured at present 240 
kilograms of atmospheric nitrogen can be obtained per 
yeir in the form of calcium cyanamide for each electric 
horse power The efficiency of the substance as fertiliser 
has been established by experiments at a large number of 
agricultuial stations and the combined nitrogen is stated 
to be as effective as an equsl quantity in the form of 
ammonium sulphate or Chill saltpetre 

1 HE mu h d s ussed question as to the nature of the 
hydrosul( h tes has been subjected to further experimental 
investigation bv Messrs Baumann Thesmar and Frossaid 
and an account of thew! experiments is given in the ffevus 
gMralt dts Mattires coloranUs vol viil p 343 The 
view of S hutzenberger thit hydrosulphurous acid is to be 
represented by the formula H,SO, receives strong con 
firinxtion As is pointed out the cristall ne sodium salt 
Na.SjOj all,0 obtained by Bernthsen mav be wr tten 
NaHSO NallSO H,0 snd the behaviour of the mother 
liquors from which this salt separates corresponds with 
this view In fact two formaldehyde compounds corre¬ 
sponding to NaHSO, CH O sH.O and NaHSO, CH.O H.O 
have been separated and analysed 

A NEW booklet has been added by Messrs Dawbarn and 
Ward I td to their Country House series of practical 
handbooks ^ is by Mr D Grant Mclver and is entitled 
“ Pruning Training and Trimming Trees and Shrubs 


OUR ASTRONOMICAL COLUMN 
Cpmbufris lOR Bkixiks s roun 1904 I —On a photo 
graph obtained at Greenwich in January the imo^ of 
Brooks s comet (1904 I ) was qu te strong and induat^ that 
the object was probably not fa nter than the eleventh mag 
nitude Ihe follow ng is an ephemeris for this object as 
given in No 354 of the Observatory 

Fphemerts ish U i Greertuieh 


9 55 56 
9 34 55 
9 *5 34 

8 s» 


37 

+64 as 
+ 63 55 

+63 II 


This ephemens required coirettions of ss and — o 8 on 
Deicmber 7 ind shows Ihit the comet is travelling in a 
westerly direction through the lonstpllition Ursa Major On 
March 7 it will be very near to but S W of r Ursa Majons 
OabERX ArioNS or Comets — \ number of photographic 
and visual observations of bncke s lomet were made by M 
Quenissit at Nantirre during December The photographs 
obtained show that the comet gn'xlually became brighter 
during the period rvered by the observations and that the 
loma was extensive and fan shaped its extension beii^ in a 
W S W d rection 1 e turned awsy from the sun On the 
photographs this loma was about 4 in diameter and con 
tamed a nucleus which was not at the centre Visual 
observations made on December 7 showed the fan shaped 
coma to be 4 or b in diameter with the nucleus situated 
near to its C N F edge and having a position angle of about 
70” reckoned from the centre of the coma On this date 
the comet was at the limit of naked eye visibility its esti 
msted stellar m-ignitude being about 6 5 

Borrelly s comet (1904 ^ was also observed photo 
naphically and visually on January i and a by M 
Quenisset and was seen as 1 fiint nebulosity of i' 5 to a 
diameter with ill defined boundaries A very faint nucleus 
of magnitude ii 4 occupied the centra of the coma and the 
photograjih obtained on January a showed a faint tail ex 
tending in an E S E direction (BuUtitn de la Soeiiti 
astronomique de France February) 

Aooitionai. Periodical Comets dub this Year —In addi 
t on to those periodical comets previously mentioned by 
Mr W T Lynn as being due at perihellMi this year Mr 
Denning wnting to the Observatory mentions Tempi's 
i86t comet whidi should pass through its penfaelion ^int 
in April This object has suffered consideraUs perturbations 
from Jupiter which have lengthened its polod from 5 pSa to 
^539 years and have chan^d its perihelion distance from 
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t 56 to * 07 The comet wa» re^bierved on its return in 
1^3 end in 1879 but hei not been teen iince 

e 1884 comet it alto due at perihelion in April but 
the oonditiont for ita obaervation will be very unfavourable 

Another comet which may return towardt the end of thit 
Year u the faint one diacovcred by Prof Barnard in 189a 
It wat not teen however in 1899 and aa itt exact period it 
doubtful although probably about 6) yean it may again 
cttape detection 

Cabtor a Quadruflb Sraa —In a communication to the 
Attronomical Society of the Pacific (PubUeatton No 99) 
Prof Cam{fi>ell d{scut<tea the multiple character of Cattor 
and ttatrt that Dr Curtit using the Mills spectrograph 
attached to the 36 inch refractor of the Lick Observatory 
recently discovert that the brighter component of the sys 
tern IS attended by a faint companion The fainter com 
ponent was shown by M Belopolsky in 1896 to be similarly 
double so that in Cattor we have a quadruple svttem in 
whirh each component of a visual double is attended by a 
faint companion The period of the fainter system is ab^t 
three days but further observations of the brighter double 
will have to be made before its period can be determined — 
(Popular Atironomy No a vol xiii) 


BLOOD PRESSURES Iff MAN ‘ 


'T'HE lecturer began by contrasting Galen a conception ol 
the oscillation of the blood about the liver u a centre 
with the card ac circulation of Harvey The pulmonary 
circulation—for the purposes of this lecture—was omitted 
and attention direct^ exclusively to that in the systemic 

Ihe physical characters of the flow of fluids were briefly 
described by the example of water in in open stieim 
A stream might well up from a spring in a flat country 
and swim with very low pressure to its mouth or falling 
ftom a mountain might have pressure enough to carry 
men and horses ofl their legs If the volume were also 
grist as in the sea it might exercise a pressure of many 
tons to the square vard and smash great bulwarks to 
pieces But in the higher animals the blood flows in 
closed channels so that in sudi a scheme as theirs the 
dimensions of the channels assume a very important value 
Moreover in mammalia the circulating fluid is not water 
but a thicker flu d the blood—which (in man) has at least 
four times the viscosity of water Ihe enormous value of 
friction in the circulation was then considered and it was 
shown that in this factor the kind of vessel wall does not 
signify much as the wall is lined by a practically stationary 
layer of the fluid friction therefore which uses up 
99/tooths of the heart s power depends on the factor of 
viscosity together with that of the dimension of the 
channels or dosed bed It may be said that the blood 
pressures—that is the irterial pressures—in man depend 
on viscosity and dimension of stream bed 

Now so far the closed tubes had been regarded as rigid 
But if in animals the tubes were rigid the circulation 
would be earned on under great difficulties For instance 
there would be no accommodation only so much blood 
could be dnven into the system os issued at the penphery 
the stream too would be quite intermittent with very 
high maximum and very low minimum pressures whiih 
would not serve for continuous nutntion and by its ex 
tremes of pressures would soon wear down the arteries For 
instance in the bagpipes were it not for the air reservoir 
the sound would issue in spasmodic screams whereas the 
air bag turns the intermittent blowing into a continuous 
feed of air In the arterial system of man the same pro 
vision IS made its tubing is highly elastic and a chief 
part of it—namely the aorta—Iieing relatively wider than 
other branches of the tree contains like the bagpipe 
reservoir accommodation for very vanable supplies of 
output from the heart pump Thus a irery large part of 
the heart power Is used in dilatetion of the vessels and 
by these is gpiven back to the blood The valves of the 
heart serve a like purpose of regulating the pressure of the 
eupfdy to the vascular system 


Ihe lecturer in the next place dealt with the pulke 
contrasting the travel of the wave with the travel of the 
blood Itself Ihe wive due to the shock of the heart beat 
travels ordinarily about twenty ti nes as fast as a given 
particle of the blood itself Ihe tenser the walls of the 
ortenes the faster the va\e travels at ng the taut vesselb 
but the slower the passage of the bio d itself Herein lies 
one of the chief evils of a morbid rise of arterial pressure 
more stress on the vessels less disti but n of their contents 
Many of these processes were illustrited by lantern slides and 
demonstrations by Dr D \on demonstrac r of pharmacology 
in Cambridge 

After these princ pies l> D \on e\h biled the various 
instruments in use for easur ng blood pressures in man 
and the means bv which the r curves nnv be recorded on a 
revolving drum (I vniogrsph) 

The lecturer then entere I upion the vital properties of 
the arteries—that they ire not only clastic and so ac 
commodate themselves to the varying pressures but ire 
endowed also with nervous governanre whereby they effect 
I a large economy in work and mater il Several functions 
of the human body cannot save with n small limits work 
together If we are digest ng we are not apt for thought 
the Alpine climber s mercifully unable to worry over affairs 
—^fais mind IS put into abevdnee and so on Thus the 
arterial system bv the iieans of its nervous connections 
ntrirt ng in sole ireis ind Iliting in others 
lutomatically diverts its fertilising strea ns h ther or 
thither as needs arise Moreovti it can enlarge or 

dimmish Its bed iccording to the totil quantities of blood 
temporarily in circulation—a quant tv which is very van 
able By contracting the arteries in ronsiderible areas 
and correspondingly dilating them in others the fields of 
the various functions of the body can be used alternately as 
we see in the irrigation of Alp nc me idows By the same 
means the very various pressures of the blood can be 
ounteracted When u ider muscular effort for instance 
the pressure is ra sed 1 corresponding area outside the 
nus les IS d luted and pressure moie or less equalised thus 
the heirt is enabled to do the most work with the least dis 
turbance of stresses So n a bath told or very hot the 
crimping up of the hrge c taneous areas is compensated 
ly large dilitations in internal areas and pressures return to 
the normal n two or three minutes The ch ef arei in which 
blood cm be accon modated and thus for a t me put out < f 
i nutation is i large abdo n n il irea 

Bv these cc nsiderations the lecturer wis led to expliin wh\ 
the blood in the bodv d es not drop down into our feet and 
legs and leave the brim and other vital parts Indeed 
the blood has a stiong d spos t on thus to obey the action 
of gravitation and one of the events of approaching death 
is the falling of the blood into lower parts of the body 
deserting the heart and brain Obviously this is especially 
the case in upright inimals as in man chieflv ind in apes 
n some measure It is by the vigilance cf the nervous 

r ernancp that the blood is held up bv the contraction of 
ibdommal vascular fields and it is the failure of these 
mechanisms which appears as shock syncope or collapse 
The lecturer assistrd by demonstrations bv Dr Dixon 
illustrated these dispositions citing especiallv the researches 
of Prof Leonard Hill on the distribution of the blood in 
various positions of the body He also referred to the 
bearing of these pr nciples on the researches of Prof 
Waller and others on the dangers of aniisthetics By some 
most interesting experiments by Dr Cushing he showred 
how enormously the orter al pressures may be raised in 
case of danger of failure of supply of bloof agiinst gravity 
when as in apoplew or a d pressed fracture (f the skull the 
blood vessels in the pirts of the brain where, all these 
mechanisms hnd the r centres are compreskcd and thus more 
or less liable to be emptied 

In the last part of the lecture the lecturer apologised for 
occupying time with so much physiology in which subject 
he IS not an investigatoi But it was necessary to make 
manifest to his audience how great is the importance of the 
integrity of the arteries theiiselves and of their nervous 
governance in function an integrity which is a matter of life 
and death foi if the cir ul ition fails in the nervous centres 
or heart, lift must cease Now the arteries are subject to 
manv injurious condit ons as of certiin poisons and infq^ 
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ttons or of hard muscular labour there are also the unex 
plained deteriorations of age His personal invest gations 
had been into the effects on the arteries of gradual increases 
of blood pressure Normally arterial pressures as taken 
in the arm nse somewhat from childhood to age—say from 
80-90 mm Hg to 140° or perhaps 150” These upper limits 
are not inconsistent with health at the age of three score 
though no doubt they signify some loss of mechanical 
efficiency A demonstration was given by Dr Dixon of 
the difference in vascular efficiency under muscular effort 
between a young and an elderly man Into the effect of 
certain poisops and infections on the arteries he could not 
enter benile degenerations of the arteries are not essenti 
ally allied to rise of blood pressure though in such subjects 
as in others high pressures mav arise ana must be of course 
the more dangerous Still senile arterial degeneration is 
compatible with very long life even if with diminution 
of funct on os the vessels silt up rather than burst 

The lecturer s own observations now extended over many 
years had been upon nse of pressure in middle life beyond 
often very far beyond that which he had regarded as 
normal for elderly persons The reasons of this morbid 
tendency cannot yet be given but fortunately by medicinal 
and dietetic means it can be obated and in early stages 
abolished If permitted to persist and It is not rarely 
consistent with fa r general health or but vague indts 
position It slowly ruins the vascular system by over 
stretching it It is in such persons that the arteries may 
break as in apoplexy a catastrophe which by timely pre 
cautions can be printed The lecturer strongly urged 
upon all persons of middle and advancing years to have 
the r arterisl pressures tested by their physicians every four 
or five years so that any disposition to excessive pressures 
may be averted and the integrity of the arter al tree pre 


RADIATION PRESSURE > 


A HUNDKbD years ago when the corpuscular theory 
“ held almost universal sway it would have been easier 
to explain the pressure of light than it is to day when it is 
certain that light is a form of wave-motion Ihe means at 
the dispos'd of early experimenters were inadequate to detect 
so small a quantity but if the eighteenth century philoso¬ 
phers had been able to carry out the experiments of Lebedeff 
and of Nichols and Hull and had they further known of the 
em ssion of corpuscles revealed to us by the kathode 
str im and by radio active bodies there can be little doubt 
that Young an 1 f resnel would have had much greater dtffi 
culty in dethroning the corpuscular theory and setting up 
the wave theory in ts place The existence of pressure due 
to waves though held by Fultr seems to have dropped out 
of yight until Maxwell in 187a predicted its existence as a 
Mnsequencr of his electromagnetic theory of light The first 
suggestion that it is a general property of waves is probably 
doe to Mr S T Preston who in 1876 pointed out the 
ati^logy of the energy carrying power of a beam of light 
knth the mK-hanical carriage by belting and calculated the 
pnfssnrp exerted on the surface of the sun by the issuing 
radiation It scons possible that in all cises of energy 
transfer momentum in the direction of transfer ts also 
passed on "ind thst there is therefore a back pressure on the 
source Thbugh there is as yet no general and direct dy 
namical theorem accounting for radiation pressure Prof 
Larmor has given 1 simple indirect mode of proving the 
existence of the pressure which applies to all waves in which 
the average energv dens ty for a given amplitude is inversely 
as the square of the wive length He has shown that when 
a tr-iin of waves is incident normally on a perfec^ reflecting 
surface the pressure on the surface is equal to F(x + 7ufV) 
where E/s is the energy density just outside the reflector in 
the inrident train U is the wave velocity and « the velocity 
of the reflector supposed small in comparison with U In a 
sim lar n snner it can be shosvn that there is s pressure on 
the source increased when the source is moving forward 
decre ised when It IS receding It is essential however that 
we should I e able to move the reflecting surface without dis 
turbing the medium except by reflecting the waves 


H Poynli If F R b pn* deni the soosty 
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Though Larmor’s proof is quite convincing it ts intei^- 
ing to realise the way in which the pressure ts pn^ced in 
the different types of wave motion In the case of electro¬ 
magnetic waves Maxwell s ongmal mode of treatment is 
the simplest A tram of waves is regarded as •>' 

electric and magnetic tubes transverse to the direction m 
propagation each kind pressing out sideways that Is In the 
direction of propagation They press against the source 
from which they issue against each other as they travel and 
against any surface on which they fall In sound waves 
there is a node it the reflecting surface If the variation of 
pressure from the undisturbed value were exactly propor 
ttonal to the d splacement of a parallel layer near the Mrface 
ind if the displacement were exactly harmonic then the 
average pressure would be equal to the normal undisturbed 
value But consider a layer of air quite close to the surface 
If it moves up a distance y towards the surface the pres 
sure IS increased If it moves an equal distance y away 
from the surface the pressure is decreased but to a slightly 
smaller extent The excess of pressure dunng the compres 
Sion half is greater than its defect dunng the extension haH 
and the net result is an average excess of pressure on the 
reflecting surface I ord Rayleigh using Boyle s law has 
shown that this average excess should be eimal to the 
average density of the energy just outside the reflecting sur 
f ice In the case of transverse waves in an elastic solid it 
can be shown that there is <1 small pressure perpendicular to 
the planes of shear that is in the direition of propagation 
and that th s small pressure is just equal to the energy density 
of the waves Ihe experimental verification of the pressure 
of elastic solid waves has not yet been accomplished but the 
pressure due tc sound waves has been demonstrated by 
Altberg worl ng in Lebedeff s laboratory at Moscow the 
pressure obta ned somet mes rising to as much as o 34 dyne 
jier sq cm By means of a telephone manometer it was 
found that through a large range the pressure y^erted on a 
surface was proportional to the intensity of the iband 

Both theory and experiment justify the conclusion that 
when a source is pounng out waves it is pouring out with 
them forward momentum which is manifested in the back 
pressure aga nst the source and in the forward jiressure 
when the wives rench an opposing surface and which In 
the meanwh le must be regarded as travelling with the 
tram It was shown that this idea of momentum in a wave 
train enables us to see the nature of the action of a beam of 
light on a surface where it is reflected absorbed or refracted 
without any further appeal to the theory of the wave motion 
of which we suppose the light to consist In the rase of total 
reflection there is a normal force upon the surface in the 
case of total absorpt on there is a force normal to the surface 
and a tangential forie parallel to the surface while in the 
case of total refraction there is a normal force which may be 
regarded as a pull upon the surface or a pressure mmi 
within In my real refraction there will be reflection as well 
but with unTOlar sed light in the case of glass a 
calculation shows that the refraction pull is always 
greater than the reflection push even at grazing incidence 
An expenment made by the president in conjunction with 
Dr Barlow was descried to serve as an illustration of the 
idea of I beam of I ght be ng regarded as a stream of 
momentum A r tangular block of glass was suspended by 
a quartz fbre so that the long axis of the block was hori 
zontal It was hung in an exhausted case with glass win 
dows and a hot zontal beam of light was directed on to one 
end of the bl ck so that it ente^ centrally and emer g ed 
centrally from the other end after two internal reflections 
Thus a stream of momentum was shifted ptrallel to itself or 
in this particular case a counter clockwise couple acted on 
the beam By su table means the clockwise couple on the 
block due to the pressures at the two internal reflections 
was dist nctly observed and approximately measured The 
result obt lined was of the same order as that deduced from 
the measurement of the energy of the beam by means of a 
blackened silver disc 

The extreme minuteness of these light forces appears to 
put them beyond consideration in terrestrial affairs but m 
the solar system where they have freer play and vast times 
to work in their effects may mount up into importance On 
the larger bodies the force of the light of the sun is small 
compared with the gravitational attraction but as the ratio 
of the radiation pressure to the graviUtion pull vanes in- 
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vcTMljr «• the radium if the density ii constant the pressure 
will balance the pull on a spherical absorbing particle of 
the density of the earth if Its diameter is about a hundred 
thousandth of an inch The possible effects of radiation 
pressure may be illustrated without going to such fineness 
as this In the case of a particle of tne density of the earth 
and a thousandth of an inch in diameter going round the sun 
at the earth s distance there are two effects due to the sun s 
radiation In the first place the radiation push is i/ioo of 
the gravitation pull and the result is eouivalent to a diminu 
twn in the sun’s miss In the second place the radiation 
absorbed by the particle and given out again on all sides is 
crushed up in front as the particle moves forward and is 
opened out behind There is thus a slightly greater pressure 
on the advancing hemisphere than on the reding one and 
this appears as a small resisting force in the direction of 
motion Through this the particle tends to move in a dr 
creasing orbit bpiralling in towards the sun As there is 
good reason to bdieve that some comets at least are com 
posed of clouds of dust there is hope that some of their 
eccentricities may be explained by the existence of rad ntion 
pressure If the particles of d dust cloud circling round the 
sun are of different sizes or densities the radiation acceler 
ntions on them will differ The larger particles will be lest, 
affected than the smaller will travel faster round a given 
orbit and will draw more slowly in towards the sun Thus 
a comit of particles of mixed sizes will gradually be de 
graded into i diffused trail lengthening and broadening the 
liner dust on the inner and the coarser on the outer edge 
If a planet while still radiating much energy on its own 
aciount captures and attaches to itself as a satellite a 
cometary cloud of dust in which there are several different 
grades with gaps in the scale of size it may be possible that 
in coui se of time the radiat on pressure effects will form the 
different grades into different rings surrounding the planet 
Such may possibly be the origin of the rings of Saturn 


CrouhAPHILAl KISUJT'i Oh THF JIhl F 
AtlSi^tON 

'VHP paper read by Sir Frank Younghusband at the Royal 
*■ Geographical Society on Monday Februiry 13 was 
on of the most interesting and instruct ve that the fellows of 
that society have been privileged to 1 sten to for many years 
It afforded a striking exemplification of the advantages of 
a due coordination of geographical facts and their com 
bi ntion by a master hand into a well arranged whole I he 
country traversed by the Tibet miss on was by no means s 
terra incognila to the geographer for its main features h id 
long b en known through the labrurs of the zealous native 
explorers of the Survey of India But it is none th* less 
true that Sir trank Younghusband s admirable descriptions 
of the conditions of nature and mm in that romantic region 
enabled his ludiencc to realise those londitions in a way that 
was never before possible and brushed away many false 
ideas which had bran previously entertained The speaker 
was also able to touch briefly upon some of the results ob 
tamed b\ the scientific experts who accompanied the mission 
as well IB by the survey pirly under Captains Kawling and 
Ryder which in the late autumn did excellent work along 
the whole course of the Upper Brahmaputra prov ng de 
finitely that no peaks higher than Everest exist on this flank 
of the Himalayas 

In regard to the general nature of the country traversed 
Sir F \ounghusband was able to correct the current idea 
that the whole of Tibet is more or less barren and worthless 
This mav bo true for northern Tibet the part traversed by 
recent European explorers but not for the southern third 
which IS dotted over with thriving villages and well built 
residences The valleys in which Lhasa Gyantse and 
Shig-itse are situated as well as that of the Brahmaputra 
are neither barren plateaux nor narrow V shaped 
gorges but flat valleys covered with good sod well 
hTigatsd and richly cultivated The passage to Tibet as 
macie by the Kongra lama Pass involves however a sudden 
change from the deepsmt valleys and luxuriant vegetation 
of Sikkim to wide plains on which not a tree Is to m seen 
while if in some secluded nook a plant a foot high is met 
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with it IS a curiosity Ihe summer climate of khamba 
}ong was described as charming while the unrivalled pano¬ 
rama of the Himalayas at the very culminating point of 
their grandeur is a full compensation for anything that may 
be otherwise lacking Sir Frank Younghusband’s eloquent 
descriptions of the snowy range as seen from the north with 
the ever varying atmospheric effects are of spe lal interest as 
the first ever given by a European capable of appreciating 
adeouately the glories of the prospect 
The discovery by Mr Hayden of the Ind an Geological 
Survey of a b^ of fossil oysters permitted an accurate de 
termination of the age of the hills in this part of Tibet show 
ing them to be geolog cally quite recent though somewhat 

Ider than the mam axis rf the Himalayan range The 
Chumbi Valley through which the final advance was made 
IS less wide and open than the valleys n Tibet proper of 
which in fact it is not (.onsidered a part The passage 
hence into Tibet made during the he ght of winter by the 
Tang la Pass i^ aoo feet high involved much suffenng from 
the effects of the great cold (i8“ below zero Fahr ) combined 
with the rarity of the air 1 he subsequent march over the ele 

V ited plateau was made n the teeth of b tter winds and 
blinding blmards which continued through January 
Ftl ruary and March But 01 arrival at Gyantse (April ii) 
the p r ng tld was left bihind Willow and poplar trees 
were burs ng iito ful age and the banks cf the river were 
covered with asses of ins plants which later on became 
sheets of purple On July 14 the day of the start for I hasa 
heivy rain destroyed the delusion ttiat Tibet is a rainless 
country Frequent ram w s exper enced until Sratember and 
the size of the r vers showeJ that this part of Tibet receives 
—probably up the Brahmaputra Valiev—a ouite considerable 
rainfall Finslly in a lovelv vallev « cered with trees rich 

V th cultivation and wat r My iicer as broad as the 
I h imes at Westminster the mysterious city which no living 
ruropean had seen before wis it last reached hidden away 
I) range after range of snowy mountains It proved any 
thing but a dreamland c ty and its streets were homblv 
1 uddy but the grand hms s palace was an imposing mas 

ce structure I ven the leiding men were of low mental 
cilibre having much of the nature of children The T 
R mpochi—the leading la na—though benevolent and 
(.enial had few intellectual attainments md was firmly con 
c need that the earth wis tr angular while the rel gion of 
the Tibetans was describe I ss the nost degraded form of 
Be ddhism in ex st nee 


IHF lONDON cONhhRbNCh OV SCHOOL 
HiHFNF 

'T'HF conference cn s hool hygiene organised by the 
Royal Sanitary Institute met on 1 ebruary 8 9- aajl to 
at the university of I ondon S r Arthur Rucker who wqp 
installed as president of the conference deliveied an addrm 
in which he insisted that the elements of education shqgj 
include some knowledge of the dangers by which mankiqH 
surrounded ind of the means to keep them at bay and 
those to whom young lives are entrusted should learO'^l 
main outlines of hyg ene ||| 

The ii^noranco of household management and of 4he JhV 
ciples of hygiene among the poor is respons ble in mt sita4 
measure for their high preventable mortality their inttdioi 
physique their intempermce and th«r poverty How pDS 
sible It IS to better the conditions of modem life and thus te 
improve the health happiness and phys cal powers of the 
people and thereby their mentil vigour and industrial 
offle enev IS generally recognised and t th s end a suitabll 
hygienic education moral and material of the future porenti 
stems essential Not onlv have 14 000 medical men and thi 
Commissions on Physical Dcgcnerat on recommended that 
such teaching should be made compulsory but the English 
Board of Education and the Scotch Education Department 
have accepted that recommendation It is important that 
from the earliest years of school life children should be taught 
by example as well -is pre ept the elements of healthy living 
The knowledge that may bo procured subsequent to that age 
IS often gained at the pnee of a needlessly costly personal ex¬ 
perience The object then of school hygiene is to secure for 



37« 


NATURE [Februarv i6, 1905 


tht* phvMi-xl life itf maKimum punibility of sound htalth and 
to develop tht mental life aide by side with this The need 
(f bodilv health u$ the foundation of sound mental work i« 
I irgtlv recognised at the present djy and we must not rest 
I ntent until in the homes as well as in the schools there is 
siund knowledge of whot may be done to give the proper 
nviionment for healthy life and work 
\t thf tonferente consideiable prominence was given to 
the subject of the physical development and physical inspection 
f the scholar Fresh iir {.oid light wholesome food and 
ibundant sleep ore essentials of development These should 
form as it wrre the compulsory subjects in childhood The 
10 relat on between the heilthy mind and the healthy body 
IS disputed 1) ni one md jot it is necessary still to plead 
igainst the umiiipornnt position which is given to phjsinl 
cducati n in the lurriculum of a large majuritj of vrliools 
pirtieulirly in those for girls The responsibilitv of the 
ed icalirn luth rity m iv be said to be cf n dual nvture viz 
the rtS| c nsibility not to injure the child s health dur ng 
school life either bj bid building or furniture b> the di& 
ipl ne nr curriculum of the chool or bv prevent ibl risks 
cf infc tion ind the responsibility to tike the consequence 
f Its rvvn defective triining of the future parent The rela- 
t VC merits of systems and methods of physical training were 
n t discussed but free jlay was held to be piefercble to 
(,Miinafctits for physical training The methods in the formei 
ire more spont menus and thorough and the most entbu 
siastic disciple of gymnastic s does not wish the gymn <s um to 
take the place of our great gimes Discipline prompt and 
unquestioning obedience to command is perhaps the greatest 
gam deriytd from class drilling But the lesson in physical 
exercise is not the only opportunity for p eying attention to the 
needs of the j,rovving child If the best results are to be 
proeluced the necessary standing and sitting positions of the 
pup Is ihriughrut the rest e f the school routine must n t bo 
tre ited \yith indifference 

Ihe early age at which children commence education and 
the length of the scho 1 day were both objects of adverse 
comment It was pointed lut that in primary schooli 
hildren at three years of age pass the same number of Ijoura 
in s hcKi as those f fourteen years of age and in secondary 
schools 1 child of fourle>en has alhtted to him Ihe same 
number f hours of vyoik is th youth of nineteen I onger 
intcrvils of rest and recieitiun and the abolition of home 
work fc I young children were idvocatrd ind it was pointed 
c lit that n the experience of many authorities the beginning 
if the iliy after a n ght s rest the ummencement of the 
week ifter the Saturday and Sunday rest and the beginning 
cf l term after the rest of Ihi vacation are the times when 
the best work is accomplished 

If IS at present by no means unusual m many first grade 
girls schcmls to mak the first test which a pupil undergoes 
a physic il one basrd on i medical inspection Before a 
scholarship can be held physical as well as mental fitness 
sh uld be required to be shown It Is a waste of public 

^ 1^001 to ill t scholarships to those who are physically unlit 
■make uiL I f them But while we may discuss the physical 
■feectun of children as specially rcferible to the school 
■‘icd f f lift It which for convenience it is conducted we 
Id keep in mind the beiring of the facts thereby dis 
d cn th pericxls of life which precede and follow it 
Much edu itiunal energy is at present misspent in endeavour 
mg to educate children who are physically unfit as 
evidenced in Glasgow by Ihe snail proportion of underfed 
children who reach a nascnable standard of proficiency 
a cording to the master s estimate In this important work 
of physic il inspection the s hool teacher should be able to co 
oper ite ntelligently with the medical man 
Owing to various i auses artificial and economic 

thousands f children three years of age ore found in Fnglish 
element cry schools It is a question whether taking the 
child out r f the mother s h inds for the greater part cf the 
day at so tender an age may not have weakened the 
matern it inst net It is artain on the other hand that 
owing to the high suscc ptibihty to certain infectious diseases 
amongst such voung children the practice is dangerous and 
the conference passed a resolution to the effect that no child 
should be permitted to begin formal instruction in school 
class* s under the age of six 

The subject of school buildings and equipment is one 
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'of great importance The school premises often need to l» 
improved if they are to illustrate the sanitary precepts which 
It IS necessary to inculcate and if they are to enable the child 
to pursue its education under the best hygienic envnronment 
The requirements of the Board of Education with reference 
to the floor space and air space given to each child were sub¬ 
ject to some adverse criticism Surely it may bo claimed 
that as IS feet is generally recc^nised as the healthv 
minimum flixir spate per child 10 fMt should no longer be 
officially recognised as sufficient 1 he echoed furniture more¬ 
over generally leaves much to be desired Observation has 
shown that the difference in height of the children of the 
same age may vary from b to 11 inches and this difference 
in height and growth ought to be provided for in the 
seats and desks of evenr class room if physical deformities 
are to be prevented That is to say the desks and seats 
should be adjusted to the pupils bodies and not the bodies to 
the desks and seals leacheis moreover, must be taught 
to realise that though their effective administration may 
be tided by efficient inspectors actual daily care in provid 
mg fresh air including cleinliness and teaching the children 
to use ill sanitary appliances with cleanly decency is a re 
sponsibilitv which c tnnot be shifted to other people s 
shoulders Unfortunately however the local authorities 
themselves n cd stimulating and educating Nor is this to 
be wondered at when one recalls the fart that the English 
Board of Fducation though responsible for the compulsory 
attendance at school of some 6 rwo 000 children is "bso 
lutely without expert iss stance wl ere problems of health and 
sanitation arc concerned 

The last day of the conference was devoted to discussions 
upon the tiaininy, of teachers and scholars m hygiene Not 
only must the teuher have 1 knowledge of hygiene but he 
must also be made responsible for the supervision of the 
hygienic environment of the pupil while at school and hr 
must ever bear in mind the circumstance that he will 
probably do most to create a sanitary conscitnct among the 
rising generation by eximplc and personal influence The 
training in the observation of sanitary precepts is a form of 
moral training and if the home influences ore antagonistic 
to those of the school the home influences will often prevail 
The dirty and neglected child indicates the necessity of 
attempting to do snmethins to improve the parent Ihe 
teaching of hygiene to the scholars must be suitcbly 
graduated to the age and capacities of the scholars whereas 
from the very commencement of school life the object lessons 
of a smitary environment should always be preventid to the 
child It IS not before he at least reaches the age of seven— 
and score ral authonties prefer a later age—that he should 
commence to receive definite instruction in domestic and per 
sonal hygiene 

Subs^uent to the age of ten or eleven the scholar may be 
taught some of the more elementary scientific principles in 
solved in hygiene precept and practice but in the whole 
scheme of teaching hygiene it is only from the broadest point 
of view the simple and essential laws of health that require to 
be taught It is dmost sufficient to give to the scholar rules 
regarding health uid reasons for them If Che teacher is to 
have an irtelhgent appreciation of the signiheanre of hygienic 
pr nciples he must be taught the elements of physi^ogy 
The two subjects naturally go hand in hand and must be 
taught together Their interests mutually reinforce Phvsi 
"logy gives the basis tnd hygiene Che application 

Reference was made at the conference to the circumstance 
that it had been repeatedly urged that there it no rcxim for 
extra subjects such as ‘ hygiene ” to be taught at our 
I schools but surely hygiene if prop^ly taught need not con¬ 
tribute to further over pressure The subject of hygiene has 
a great educative value m itself and there is no subject 
which can be so e isily co related to many other branches of 
knowledge Hygiene could be introduced as the practical 
outcome of the whole of the science teaching in the schuol 
and if the subject is properly taught to the teachers an enthu¬ 
siastic and intelligent teacher could prepare his or her own 
scheme of work and obtain the necessary results without the 
displacement of a single subject at present being Uught 
The great requirement for success in whatever may be 
attempted is an enthusiasm which will stimulate both the 
teacher and Scholar to convert knowledge into conviction and 
conviction into conduct 
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In connoction with the conference there wa« a trade e\ 
hibitum of fchool buildinir and furnishing aroliancee which 
roneisted chieflv of school furniture and the Board of Lduca 
tion the Scotch Education Department the Technical In 
^truction Department for Irdand the London County 
Council Home Office Ac contributed loan exhibits 

A, conference upon school hygiene international in char¬ 
acter IS to be held in London in 1907 


USIVBRSITY AND EDUCATIONAL 
INTELLIGENCE 

Caubridcb — 1 he subject selected for the Adams Prise in 
1006 18 The inequalities in the moon s motion due to the 
direct action of the planets The successful candidate will 
receive about asst 

The syndicate ippointed to draw up a scheme of instruction 
and examination in mining engineering has issued c second 
and amended repnit to the Senate It is proposed that t 
diploma in mining engineering be granted to students who 
hive passed the previous examinstion and have kept nine 
terms and who have nttained an honours standard in 
geology and chemistrv in part i of the nitural sciences 
tripos and a sreond class standard in certain of the papers 
in the special esaniination in mechanism Ihe candidates 
hive also to pioduce a certificate m mechanical driwing 
Ihis amended si heme meets the objections which had at one 
time been nised to the recommendations of the syndicite 
ind It was warmly welcomed it the discussion in the 
S mte house a week or two ago 


Mr WiiutM loRiso formerlj Mlow of Kings College 
C imbridge ind late director of education under the Counts 
Council of the West Riding of Yorkshire his been ap 
pr inted warden of the Croldsmiths Colkge New Cross 

Science states that the Lmperor of Germany has directed 
the German Ambassador to the L nited States to lay before 
President Roosevelt in offii il form the suggestion for in 
< schange of piofessors between German ind American univer 
s ties which he made to the American Ambassidor <n New 
A eir s Dav 

The odministrilton of the Board of Fducition in respect 
of seeondarv schools under Ihe boird s regulations for 
SI rndary schools as also of charitable trusts and endow 
ments conneitid therewith will be eonducted in future in 
the board's oftiies at Wliitehall and not at South Ken 
sington All lorrespondence on these milters should therefore 
be addressed to the Secretary Board of I ducition Whitehall 
I ondon S 1 his change docs not apply to the bo ird s 

administration under the ngulilions for evening schorls 
technical institutions ind schools of art and art classes 
which will remain for the pres nt at South Kensington 

Is the Journal of the Royal Statistical Society for 
December 31 Mr L I Price contributes a paper on 
the iccounts of the colleges of Oxford 1893-11)03 
with special reference to their agricultural revenues 
An interesting feature of the discussions was the reference 
to the disastrous results arising from the new statutes 
driwn up b\ the last commission consequent on the fact 
that the work of the commission was done at a time when 
agriculture was prosperous and no sooner had the sittings 
ceised than agricultural depressuMt came on the country 
and the resources of the colleges were seriously hampered 

Ihe trustees of the Peabody Education Fund have we 
learn from Science voted to dissolve their trust An appro 
prlation of soo oool for the George Peabody School for 
leaefaers in Nashville Tenn was mode by a unanimous 
vote the State and city having together voted an equal 
eum for the school This appropriation leaves a fund of 
approximately 340000! which will be distributed later 
among other educational institutions From the same source 
we learn that the trustees of Syracuse University are about 
to construct with the bequest made to the university bv the 
late Mr John I yman which is said to amount to 4b oool a 
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building to be known as the John liman laboratory of 
Natural History Mr Adolph I ewisohn cf New York has 
given toool for the reconstruction of the chemical labor 1 
tones at Dartmouth Cr liege 

The following recent apfiointments are mnounced — 
Dr Ernst Neumann associate professor of physics at 
Marburg, Dr tmil Wiechert professor of geophysics it 
Bonn Dr Holleman of Groningen professor of inorganic 
chemistry at Amstei dam Dr Bernhard Uessiu of Bologna 
professor of physus it Perugia Dr t. Russjon of 
Cracow professor of mechanics at I emberg Ur L Cour 
voisier of Heidelberg obs ver at the Berlin Observatory 
Dr ferdinand Henrich issociate professor of chemistiv 
It Erlangen Dr Boehm associate professor of mathe 
mitiis at Heidelberg Dr Kueser ptofessor of mathe 
nitics at Breslau Dr In Vililen rf Komgsberg ass 
ciate professor of m ithemitiis at Greifswild Dr M 
VAeber professor of mechanics at the Hanover Technical 
College Mr B H Lamp and Dr G D Richardsm 
instructors in mathemit cs it A\ slevan ind Yale I m 
versifies respectively 


SOCIETIFS AND ACADFMIhS 

London 

Royal Society, June 16 1904 —“ On the It tlaence of 
the Time 1 actor on the Corielatioii between the Birometm 
Heights It btations more than louo Miles apart By 
I T Oavo-Browm* tav# Gaton College Cambridge 
Communii ated by Prof Karl Pearson h K S 

ihe conclusions drawn from the results given in this 
pajier ire as follows — 

(t) Ihe correlation between the barometric readings at 
two stations upwards of louo miles apart depends upon the 
interval between the readings In the case of Halifax and 
Wilmington the correlation is sensible for at least nine 
diys and it reaches a maximum for an interval of about 
sixteen hours in summer and twenty three m winter t 1 
these stvtions ind also for St Helen 1 and Cape lown 
the obseivation at the more easterly station should be taken 
later for maximum correlation 
(j) There is a eonsiderible correlation between the daili 
rise at Halifax and Wilmington and this correlation 
changes with the interval m i manner somewhat analogous 
to that in which thi eurrclation between siinultineous 
heights at two stations ipprov matelv on the same meridi in 
d jiends upon the distanie between them 
^^) Ihere aie eonsiderable differences between the sum 
nier and winter correlations ind these dilTeroncci are f th 
same general nature fi r both pairs of stations considered 
(4) It IS possible to piPdiit the barometric height at one 
station from an earlier height at a second station more thin 
1000 miles away with a fair degree of accuracy the mean 
observed error for forty dites taken at random for Ilalifis 
ind Wilmington being o' i; 

Jinuiry 19— On the Comparitive 1 Ifects of the Ttv 
panosomiti of Ciimbia Fever ind Sleeping Sickness upon 
Rats Bv II G Pllmmwr Commumeated by L J 
M irtin I R S 

The orgimsms used In these experi nents wen. ), ven to 
the author by ( ol Bruce F R S and they were taken 
from monkeys which had been inoculated in Africa from 
iiseg of the respective diseases so that when the author » 
experiments were commenced each orginism had bein 
through one monkey and they were therefore similar as 
regards conditions 

Rats inoculated with the Trypanosomata from Gambii 
fever lived about two and a half month* the Frypanosomata 
ware present In the blood from about four weeks alter 
inoculation until death Post mortem the organisms wen 
present in the blood and in all the organs the spleen was 
very much enlarged and the liver and kidnevt were eon 
gested The lymphatic glands were enlarged 
Rats inoculated with the Trypanosomata from sleeping 
sickness hved without anv symptom* for a period of from 
SIX to nine months when tnev became paralysed first in 
one hind leg and then m the oBier and they died in from 
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two to eight week* after the paraplegia wai complete livmg 
altogether up to eleven or twelve montbe At no time were 
any 1 rypanoeomata found in the blood nor poit mortem 
in the viacera or glands But in the spinal cord they were 
present in small numbers and inoculation of the cord 
into other rats has produced similar symptoms whilst in 
oculation of the organs has been negative In sections of 
the spinal cord amoeboid and adult forms of the Try pane 
soma have been found and also those lesions which Dr 
Mott found in the nervous system of man in cases of 
sleeping sickness vu a considerable cellular exudation 
around the vessels Ihis is not found in monkeys in which 
the organisms become generalised and do not get localised 
in the nervous system as is the case in rats 

these experiments go to show that the organisms asso 
ciatrd with the diseases of Gambia fever and sleeping 
sickness which are thought by some to be the same disease 
in different stages are quite distinct in their effects and 
they are also distinct morphologically that the Trypano* 
soma of sleeping sickness can be inoculated into rats which 
has been denied and that there is a great s milarity in 
the lesions produced in the nervous systems of man and of 
rats -md in the localisation of the disease to the nervous 
system 

From experiments made a double infection would seem 
to be quite possible and to be a likely event in these 

diseases 


Quarts blares and Its ieinperaturc Coefficient By Dr Frank 
Horton, St John s College Cambridge late Mackinnon 
btudent t ommunicated by Prof J j I homson F R b 

In this research the dynamical method of experimenting 
was employed and the invcstigacon was divided into three 
parts — 

(i) Fho determination of the absolute value of the torsion 
modulus 

(a) I he variation of the modulus between 15* C and 
100" C 

(3) Ihe variation of the modulus between so* C and 
1000* C 

The rad 1 of the hbrea used were determined by measur 
ng their i rcumferences the hbros being rolled tetween 
two fine gloss capillary tubes and the number of revolutions 
ladc m travelling a distance of 5 mm counted By this 
method fibres of diameter oooi cm were measured to 
o 01 per tent 

In the second part of the research the jacket enclosing 
the fibre heated by using the vapours of various liquids 
toil nf, under atmospheric pressure Ihe nodulus of 
r gidity wis frund to increase os a linear function of the 
temperature but the values of the tempeiaturc coefficient 
of the modulus obt lined from d fferent fibres were con 
siderably d ffer nt In the experiments between so" C and 
1000° C tt c fbres were suspended ins dc a plat nu n tube 
which was heated electrically It was found that the 
modulus of rigidity increased with the temperature at 
first as a linear function of it but as the temperature rose 
the rate of increase gradually diminished and a miNimum 
rigid ty was attained at about 880® C After passing this 
point the rigidity decreased very rapidly with increase of 
temperature 


Note on the Csuse of the Period of Chem cal Induction 
in the Union of Hydrogen and Chlorine Bv D L 
Ohsipman and C H Burswee Comniun rated by Prof 
if B Dixon 

The induction period in the union of hydrogen and 
hlonne exposed to light which has been ascribed by 
various authors either to a change in the physical con 
dit on of the chlorine or of the mixture of hydrogen and 
«hlonne or to the primary formation of an unstable inter 
Tied ate compound has bMn shown by the authors to be 
due to impunties The impurities are those which react 
with chlorine such as ammonia and sulphur diox de At 
the ordinary temperature in the dark the reaction between 
these substances and chlonne is not completed In the 
light or by raising the temperature these imnuritiee can 
be ent rely removed by the chlorine The time requited 
for their renH«af is the induction period during which 
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the chlorine it rendered incapable of combining with Bm 
bydrcM^ 

It has been hitherto supposed that an induced mixture 
of hydrogen and chlonne if left to stand for some time in the 
dark must be ogam induced before combination will proceed 
at Its normal rate This is not the case if a quarts actino 
meter is substituted for a glass one 

The Theory of Symmetrical Optical Objectives—Pert 
II By S D Ohalmara Communicated by Prof Larmor 
SccRS 

In photographic objectives consisting of two similar 
lenses symmetrical to a central stop the back member la 
generally corrected for sphencal and chromatic aberra* 
bone astigmatiam and curvature of field for distant 
objects and thus the whole system is perfectly corrected 
for unit magnification Ihe present paper discusses the 
aberrations for distant objects In part 1 it was proved 
that to the first approximation the above defects ore 
corrected in the whole system when they are corrected in 
the single member By geometrical constructions using 
the symmetry with respect to the axis and to the sbm 
these results are extended to practical lystems The paths 
of parallel rays incident on the combined system are 
obtained frtm those of two sets of parallel rays incident 
on the single system the aberrahons of the combined 
system are expressed in terns of the single system with 
small errors—negligible in praitical systems—due to the 
image of the stop being imjierfeO 


Fxtenor Ballistics Frror of the Day and other 
Corrections to Naval Range tables Bv Prof Geo 

PertoM, F R S 

Gun sights are always marked for standard conditions 
of muzxle veloc ty (m v ) and a r dens ty (ad) When 
either of these change the sights must be corrected Ihe 
author finds from theory that if a d is increased m fold 
and the range is diminished m fold then the elevation 

and t mi of flight must be di nm shed m fold and em 

pirically that up to 10® of ekvnt on {10 000 yards for a 
li' gun) elec at on vanes ven ilosely is 1 [m \ ]• as in 

vacuo On these laws he cal ulated fron the naval 

range table of 1 la* gun Ssolbs shot 34(3 m v at a 
4 b 8 and lo thousand yards the table for a 6* gun 
loolb shot iqf oft secs The elevations only difmred 
fron the Naval 6 table by i -4 a +a and +4 
min of arc 

The laws therefore may be applied with perfe t con 
fidence for the conparat vely snail variations that occur 
in any one g m 


Llnnean Society Jsnua y 19—Prof W A Ilerdman, 
IRS pres lent in the cha r —The Rev T R R 
~t*bblnB exh b ted and explained specimens i f Crustacea 
1 var ous wa\ s r markable for structure h bits habitat 
r colouring —Botanical collecting Dr A Hanry TTic 
actual methods were briefly alluded to stress being laid on 
truthful labell ng of the specimens at the moment of col 
lection instead of months afterwards when identical 
mmbers were often given to plants of different provenance 
Dr Henry described obiervat ons made by him in China 
Ha alluded to mimicry in plants in the case of two species 
of I ysimachid (a protomorphic genus in China) one of 
which mimicked Paru quadn/oha with 4 leaves while the 
other recalled another species of Pans with lo-ia leaves 
He referred also to the extraordinarv richness of species 
on calcareous soils as compared with other soils a fact 
constanUy seen in Chipa and well marked also in France 
and asked for some explanation In China as elsewhere 
pure woods were rare being only formed by a few 
ronifers like Abte, targesu at high altitudes in Hupeh 
CaprMsiH funtbrti in the tame province at lower levele 
(tbe home of the Reeves s pheasant) Ptnut Uaeiontana 
(almost everywhere m the central and southern provinces) 
other •peciei of Pmus more local also certain species of 
Mk widely distributed and Alnue nepalentie in ^nnan 
1 he explanation of the occurrence of pure forests was also 
completely understood eg in this country 
m eeeded freely and in some places for a time looked ea 
if It would grow into a pure wood but apparently pure 
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foTMti of ash only occurred on extremely rich soil m some Sir John Murrmy spoke on the relation of oceanography 

districts in Russia With reirard to botanical collecting to other stieoLcs He pointed out that recent expedid^ 

three stages had occurred At an early period plants were had made only inconsiderable alterations in the contour 
collected to be merely named and classified in fact they lines of the sea bottom published in the ChaUengtt reports 
were treated like postage stamps The second period and was of the opinion rhit no great changes were likely 
began with Sir Joseph Hooker who inaugurated the study to be made by the soundings of future expeditions He 
of the geographical distribution of plants The third expressed his belief that the great ocean basins had b^ 
period that of the present day was a step forward in practically unaltered through geologinl time but that the 
that attention should be paid to the plants themselves as continents including a zone of not more than soo miles 
social organisms living in harmony and yet in competition seaward of their present outline had frequently altered their 
together and Dr Henry urged that the time had come levels supporting this belief by the fact that all known 
when the hunt for new species should cease to be the sedimentary rocks ire of terrigenous character to the 
sole aim of the collector, and the study of the known exclusion of deep sea materials The meteorology of mid 
species be taken in hand in their living conditions He ocean where the diurnal temperature range of the water 
advocated map making of small areas census taking is about a" F was contrasted with the meteorology over 
measurements records of natural seedlings soil shade land masses where absorption and radiation are high and 
&c and to illustrate this plan showed a senes of slides the diurnal atmospheric range msy amount to 8o° T As 

taken in France the idea of which was to explain how the an evamplc of the far reaching effects of temperature Sir 

commoner species of trees behaved at different altitudes John Murray cited the ringe of annual variation where 
and on different soils —Cranial osteology of the fishes hot and cold currents arc at war amounting in some i ases 
of the families Osteoglossido; Pancodontidos and to 40° F in such regions the animal death rate is verv 
Phractolsniidas Dr W G mduvood Ihls paper is high and the deid organisms decomposing on the bottom 
a fourth instalment of the results of an extensive investi start the formation of gliuccnitc a well known constituent 
gation upon the skull of the lower teleostean fishes begun cf sedimentary rocks As another result of temperature it 
in iSqfi Descriptions art given of the skulls of Osteo has been estimated that a tropical Copcjiod lives twenty 
glossum Hetcrotis Arapaima Pantodon and Phrocto fiur times as fast as an Arctic Lopepod in the same period 

Itmus and in a summary Dr Ridewood points out th it of time this may captain the predominance of specimens 

the evidence of the skull goes to show that the thie ind paucity of spec es in the Arctie as compared with the 
gencri Osteoglossum Hetcrctis and Arapaima fiist Iropical fauna In onnection with chemistry he pointed 
brought together into the family Ostcoglossidae by Dt out the gradual trinsference cf lime from the poles to the 
Gunther constitute a perfectly natural group that the tropics by rrganic agency ind in connection with 
Pantodontidae are more closely related to the Ohteoglosstdae physiology the possible relation between the serous and 
than to any other family of fishes as has been suspected similar fluids of esistmg crganisms and the constitution 
since the first discovery of the genus Pantodon in iSjb jf the prim.£val sea in which life first began on our earth 
and that the Phractolxmidai do not in their cranial ostr 
ology offer anv evidence of close alliance with either of 
these families 

February 2 —Prof W A Herdman F R S president 
in the chair-Descriptions of some new species and notes 
on other Chinese plants lA J Tuteliwr. The species 

in question had been found on the island of Hong Kong ucterminaiion oi me copper content iwnirn snuiiio iie 
with one from Kowloon and one from Wei hat wei between 605 and Oi 5 per cent) of Munts s metal The 
Bentham s Flora Hongkongensii in 1861 enumerated author also discusses the electrochcmie il propert s of 

IOS3 species from the island 159 of which had not at that Munti s metal The metal is largely used as i she ithing 

time been found elsewhere but at the present time only to protect ships bottoms from certain mollusca and algae 

about so of these remain peculiar to the island The flora ancl to be successful it should dissolve in sen water lUst I 
as now known amounts to about 1400 species of which a sufficient extent as to render the surface poisoncus the 

too are regarded as endemic though probably many will best conditions being the equal dissolution of the copper 

be found natives of the mainland Ferns amount to 100 and xinc Ihe author shows how these may be calculited 
grasses about as many Leguminosa nearly as many approximately by supposing that the electrolytic dissolution 
between 70 and 80 CyparacM Composite more than 60 and rate is proportion il to the he it cf formation ol the 
orchids 60 Quercus Eyrtt first found by Cant Champion, was ultimate compounds (rin and cuprous chlorides) ind to 
not collected by any recent collector until the author re found the conductivities of the metals which dissolve The 

It in quantity even Hancre had declared that Champion equilibrium between sodium sulph cte and magnesium 

must have bMn mistaken in his locality fhe luxuriance ~ 

usually associated with tropical vegetation is here wanting 
due to the poverty of the soil which is almost exclusively 
disintegrated granite The new territory leased to Great 
Britain m 18^ has on area of about 31x1 square mites 
that IS ten times the area of Hong Kong Lantao is an 
island resembling Hong Kong but its highest peak is 
3050 feet with many well wooded ravines and when ex 
plored will doubtless prove rich in plants —Revision of the 
European marine forms of the Cirolanins a subfamily of 
Crustacea Isopoda Dr H J Haman Three new species 
are described-^iroIaiM gallica C Schmulttt and Surydice 
affimt Comparative tables of the genera and species are 
supplied distinguishing eight Curppean species of Cirolana 
one of Conilera and six of Eurydlce 

Challenger Society January at —‘^ir J hn Murray in 
the chair —Mr E W L Holt exhibited and made remarks 
on some rare and interesting deep-water fish and Crustacea 
from West Ireland —Dr R N Wdfondon exhibited and 
made remarks upon some Copepoda from the Gouts (Ger 
man Antarctic) expedition their large sue up to 10mm 
was remarkable as also the fact that of the 43 species 
from the Gmim and Betgtea five were common to the 
subpolar seas and continuous by way of the mesoplankton — 
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sulphate K B Donleen Experiments--- 

standpoint of the phase rul are desrriled the object of 
which was to determine whether the double salt of sodium 
ind magnesium sulphates sMgSO, NajSO^ which has 
been d»scribed ns a naturally 1 curring mineral is capable 
of existence in lontait nith solution that is whether it 
has been formed in nature bv the evaporation of saline 
waters The correspond n^ potassium compound is known 
to occur m Stassfurt is langbeinit and it was thought 
that a detailed investigation might result in the isolation 
of the sodium langbeinit from solution Dilatometir and 
tensimeter experiments pointed fairlv conclusively to th» 
assumption that the compound sodium langbeinit annot 
\ist in contact with solution at to lit b low too® ( and 
hence this substanre if found as a mineral must be 1 
product of a higher temperature —Refractory maten ils for 
furnace linings E K teott 

Mineralogical Society, January ji —Prof II A Miers, 
F R S , president in the choir —Danalite from Wheal 
Maudlin Cornwall crystallographic characters of barium 
ladium bromide Prof II A Mlore,— Epidote from Inver 
ness shire H H ThomsM. The crystallographic and 
optical characters were described A chemical analysis made 
by Dr Pollard showed that the mineral contained a vert lou 


Faraday Society, January 30 —Prof A K iluniington 
in the chair —Mass analysis of Munta s metal by elec¬ 
trolysis and some notes on the electrolytic properties of 
this alloy J G A RlMdln 1 he first portion of the paper 
describes an apparatus which was spMially designed by 
the author for the purpose of the accurate and rapid 
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percrntigr of ferric oxide (6 8i) In thit reipect it wai iimilar 
to (fidbfes from Huntington Ma^f and the Zillerthal and 
like thr^ showed corresponding^ low refractive and double 
refrartive power and large optic axial angle at compared 
«ith epidotes lontuining higher percentages of iron—Pre¬ 
liminary note on the rufular growth of crystals of one 
substanie upon those of anrther 1 V Bajiiar. The 
observations of previous investigators were in nneral con 
firmed with regard to the growths of KI KBr KCl and 
NaNO, upon nuci and of NxNO upon calcite In all 
cases a clean surface is ncicssars Attempts to get a 
icgular deposition of N iNO^ upon other rhoinboh^ral 
rirbonatei of the calcite group and upon dolomite were 
without any positive result -ilthough the rhombohedral 
ingle of some of them is much nearer to that of NaNO, 
than IS that of calcite Ihe topic axes however are in 
irder of magnitude as follows —NaNO, c ilcite rhodo- 
(hrositc dolomite chilvbitc so thnt if the regular grewth 
depend tn the fitting teg thir cf sim 1 ir hiructur s the 
rxpiriments point to thi usefulness of the concept on of 
topic axes ihe uithor is continuing his observ itions— 
Appiratus for ditcrmining the dinsiti of small grams 
K A K HallewMO 1 he method is by hydrostatic 
weighing snd the grain is held under water (or prefer 
ibly alcohol) in x spring cl imp unde of brtss wire and 
two cover gixsses which is suspended from the bexm of 
the balance bv x fine hxir —f' xhibtU Specimen of phenacite 
ind one of auiichalcitt from Cornish localities A Ruaaall. 

Specimens of sulphide of Ic id and oxide of zinc aitificially 
produced in furn iccs xt I xurium H F Oollltia 

Qeological Society Fehruary i —Dr I P Marr, 
b R S president in the chair On the spe rang u n like 
■rgans i f Olostopi rit firou mana Brongti PAN welt 
Arbwr S me sueciinens fiom New South Wales on which 
scxle fronds of Glossoptcris o ur also exhibit inipr ssions 
f minul bodes not unlike the spcnngi i of t rtin recent 
ind extinct ferns ind ocxds Ihey have necei been found 
rxcipt in the closest xssxntion with the scxlt 1 x\cs of filos 
pleris tnd this is regarded is m indicction that they ni ly 
be ittributed to th it genus x cc nclusion supported by the 
cMdence of the scxle fronds which show scxrs of att ichrtitnt 
ind fragments of the sac like bodies still apparently in con 
tinuity It IS impossible to be quite certain that Ihcv Indies 
lie sporxngn but there is much to be said for this view 
The, closest mclogy mxy probably be found in the micro 
sporxngia of rjcxds A historical sketch is given of the pre 
sent evidence on the subject of the fructification of GIos 
sc f tens If the present conclusion be correct (thu the 
sporangix were borne on the smaller scale fronds) 
Oil ssopttris cennot be included in any recent family of the 
true ferns 

Chemical Society February a—Prof W A Tilden, 
F R S president in thi chair—The following papers were 
read —C xmphorvlcxibimide M O Foretor and H E 
Flore. The luthors described this substance xnd some of 
Its derivatives tnd reictions—Configuration of uonitroso 
exmphor and its unstable modification M O Feretor. 
It IS proposed tr represent irmitrosoeamphor xnd its unstable 
isomeridr bv the configurations 

C«H„ C,H,4 

c/ and j./ 

N OH O OH N O 

form ilw/rform 

respe tivrlv Th evidence for this view if principally based 
i|K n the behaviour of the two isomerides towards magnesium 
methvi iodide—fhe determination of molecular weight by 
1 vering of vapour praasure C P Pomwn The author 
his vvoned out tha details of a eimple method by which 
molecular weights Cgn b« detesmined %ith moderate accuracy 
of the 
IS dis- 

R 

MoldoIR and X« H MUhac The fthcnvldixminonaphtha 
lene obteiaeA by ffhCM m »WiS liy flrbrominatmg the 
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bromo anhydro base prepared by the reduction of 4 bromo a 
nitroaceto-a naphthalide is now shown to be identical with 
the anhydro Imuk obtained from Markfeldt’e ethenyltruunuio- 
naphthtuene by the diaxo method 

Mathematical Society, Fehruaiy 9 —Prof A R Forsyth, 
president, in the chair —The president referred to the loie 
sustained by the society by the death of Mr R Tucker, 
who was honorary secretory of the society from 1867 to 
190a A resilution of condolence with Mr Tucker’t lur- 
viving relatives was passed—Ihe following papers were 
communicated General theory of transflnite numbere and 
order types Dr E W Hoboon. The paper deals with 
the well known contradiction which arises in the theory of 
aggregates xnd is expressed in the statements —fhe 
aggregate of ill ordinal numbers hat an ordinal number 
which must be the greatest of all ordinal numbers that is 
the last of the senes but the senes cannot have a last 
clement Ihe source of the contradiction is traced to (hr 
assumption that in ordered aggregate necessxnly possesses 
a definite order trpe which con be regarded as an object 
VIZ the ordinal number coming immediately after all (noN« 
which are the elements of the aggregate of which it la 
the order type 1 he author proposes to deny this principle 
xnd points out that those parts of the theory of agapegates 
which are of importance for the general purposes of mathe 
matical analysis would not be affected by this dental—The 
Marlaurin sum formula Rev E W ■sursiM The paper 
contains a new form for the remainder xnd a fresh 
dcmnnstraticn of the conditions in which certain greneralisa- 
tions of the formula are valid—Ihe asymptotic expansion 
of integral functions of finite non zero order Rev E W 
■ssrnM Ihe object of the paper is to investigate the 
asymptotic exp msions of functions of the class in question 
Without mxktng xnv appexi to the theory of divergent 
series It is shown thxt the most general type of integral 
function of finite non zero order with a single sequence 
of non repented r rots xdmils when the irgument is large 
an isymptutic expansion valid everywhere save m the 
neighbourhood A the zeroes of the function and all the co 
(flicients of this expansion can be built up from the simple 
Riemann Zeta function Expansions are also found in 
the rase of integral functions of multiple linear sequence — 

On the function 2 x In' G H Hsurdy—On the re 

ducibtlity of covariants of binary quantics of infinite order 
part 11 P W Wood 

boiNBUROH 

Royal bociety Januaiy at —Dr Tiaijuair in the chair — 
On deep water ship waves Lord Kolvin. Ihe waves were 
supposed to be produced by a floating or submerged body 
of proper form moving forward with a given s^ed in a 
canal of rectangular section A solution of the approxi 
mate equations was first obtained for a particular form of 
surface wave associated with a definite distribution of pres¬ 
sure over part uf the surface and moving forward with a 
given speed of propagation 1 he vanishing of the pressure 
distribution or forcive occurred for a given speed which 
coincided wifh the speed of propagation of the free sinus 
oidal wave When the forcive did not vanish it acted with 
or against the displacement according as the speed of 
propagation was less or greater than this critical velocity 
By a suitable synthesis of a series of distributed forcive* 
with their asiocixtcd surface diwlacements the solution was 
put in a form which lent itself towards the elucidation of 
several important problems Ihus m certain cases it was 
possible to imagine a cover fitting part of tho water surface 
and moving forwxrd with the proper speed associating this 
form of surface with a definite forcive and in this way a 
solution was obtained of the tram of waves accompanying 
the passon of a suitably shaped pontoon over the fluid 
surface Again by superposition of two exactly equal for- 
cives half a wave length apart the surface outside tha 
region over which the forcive acted was reduced to rest 
fhe disturbed surface within the region of the acting 
forcive and moving forward with it could then be imagined 
as fitted with x cover and thus was solved the prmem 


solvent m whidh^ rabsta^^imdbr imcst^inion : 
solved—Note «cr fiIIH-«tlBny)0aminonaphthalene 
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of finding tfa* form of pimtoon which, advancing through 
tha fluid at a given epeed, would be unaccompanied by any 
dltidaceiiient of fluia aurface eitber before or behind—A 
(.ompanion of the lakee of Denmark and Scotland Dr 
W f annittonrg Hiiwl. Dr Lund had vieited Scotland on the 
invitation of Sir John Murray with the view of making 
tide comparative atudy The greateet poctible contraata 
eslated between the lakea of Denmark and the tvpical High¬ 
land lakea of Scotland, the Daniah lakea being for ex 
ample comparatively email and ahallow with great varia 
tiona of temperature from aeaaon to aeaaon the water being 
rich m lime and the littoral region being charactcriaed in 
moat caaea by luxunoua vegetation forming the home of 
numeroue animala Scottiah lakea like Lo^ Leven how 
ever approximated more doaely in character to the lakea 
of Denmark The paper contained an important diacukaion 
of the fauna of the two typea of lakea and of ita influence 
on the lakea themaelvea and their surroundinga Ihe 
Danish lakes are gradually being silted up and will before 
long disappear while the lochs of Highland Scotland will 
remain practically unaltered through long ages —On a new 
family and twelve new apeciea of Rotifers of the order 
Bdelloida J MurraMr The great uniformity of structure 
hitherto observed throughout the order Bdeltoida gives 
much interest to the discovery in the Scottish lochs of an 
animal showing great divergence from the general type 
I he new family which is called Microdinadm is peculiar 
in the structure of head and jaws ihe discs and wreaths 
ire quite absent so that there is no corona unless the 
terminal cilia of the throat are regsrded as such The 
rostrum and toes are as in the genus Philodina The jaws 
of all other Bdelloida are ramaie those of Microdina are 
between ramaie and malUo ramaie or maUeaie The 
lirge teeth are all towards the anterior end of the jaws 
and there are usually from one to two loops on the manu 
brium A remarkable feiture of the animal by which alone 
It could be distinguished fro n all other Bdelloida is a targe 
crimson gland attached to the oesophsgiis—Variations in 
the crystmlisation of potassium hydrogen succinate due to 
the presence of other metallic compounds in the solution 
A T Osmsaron The crystals were obtained from solu 
tions containing small Quantities of ferric and chromic 
compounds ana may be described as oblique elliptic double 
tones showing curved surfaces only The crystals belong 
to the same system as those of the acid succinate and are 
evidently modiflcetions due to the presence in small viriable 
quantities of the other metallii. compounds possibly in a 
state of solid solution —{1) Continuants whose mam 
diagonal is univarial fa) the eliminant of a set of general 
ternary quadrics Dr Thomas Muir 
Manchfstr 

Literary and Philosophical Society (anuaiy 34 
Rigidity of gelatin H Merrlo-Alrwy After describing 
some of the properties of aqueous solutions of gelatin 
the results of a series of measurements of the rigidity of 
these media were given —The cause of the period of 
chemical induction C H gur g aea and D I OSiapman 
(see p 380) 

Pabis 

Acodeniy of Scieneea, February 6 —M H Poineard in 
the chair—On the stability of ahipa E Bartln —On the 
action of hail cannona J VIoll* There are in the Beau 
jolaia twenty eight societies for breaking up the had storms 
lommon In that region by means of the bail cannon A com 
panson of the damagedonedunngtbe period 1891-1900 with 
the losses through had subsequent to the introduction of the 
cannon (1900-1904) shows marked evidence in favour of the 
use of this means of dispersing the had clouds It has been 
frequently noticed that both lightning and thunder are sup 
pressed within the protected cone although they may be 
raging just outside this area —Syntheses in the anthracene 
senes Symmetneal diamido tetra alkyl denvativea of the 
dthydrlde of y tetraphenvl anthracene A Hadtor and A 
Ouywt As a result of the condensation of ■jHdiphenyl-y-di 
hydroxy anthracene dih^ride with dimethylanilme two 
stareoisomeric compounds are produced whidi on account 
of the wide differences m their properties are very readllv 
separated A similar reaction takes dace with diethylaniline 
but the stereoisomers are more difflcult to aeparafe —^The sub 
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stances producing softness in wine A Munta A discus 
Sion of the effect of the gummy matters present in xvine on 
Its taste —On the extension of the Cretaceous seas in Africa 
A g* I a p gsirwiit Traces left by the seas of the Upper 
Cretaceous have been recogmsad for eome tune in the Sahara 
and the Swdan but up to the present there has been no 
direct proof of a communication between this and the 
Atlantic Fossils recently collected by Lieut Desplagnes 
and Capt Thdveniaud make the existence of this communica¬ 
tion highly probable —On the three methylcyclohexanones 
and the corresponding methyl cyclohexanols I aul talMttlar 
ind A Mallh* The three cresols are readily reduced to the 
rorrcsjiondtng cyclohevanols by ^drogen in presence of 
reduced nickel it aoo°-2Si C These were converted by 
heating with zinc chlnnde into methylcycl hexenes and by 
oxidation into methylcyclohexanones The litter substances 
are more conveniently obtained from the alcohd by the 
reaction discovered by Sabatier and Scnlerens passing the 
vapours of the alcohol over copjier heated to 300* C the 
yield by this method being nearly theoietiial —On a measure 
ment of the height of the revers ng layer obtained with the 
1 d of the large telescope of the Observatory of Mont Blanc 
M MllloeiMSH Measurements of two calcium lines under 
^ood conditions gave a thickness of o' 15 —Observations of 
the zodiacal li^t made at the summit of Mont Blanc A 
Hanakg A detailed account of observations taken under 
very favourable condil ons on September ai-aa —Oa solu 
r ons of systems of 1 near different al equal ons with mono 
Irome coeflicients Ld Malllat —On Poisson s integral and 
s ngulor lines of an ilytical f met ons P Fatou —On the 
whole of the curves traced on an algebraic surface and on 
the Picard ntegiaU of this surface Francesco l avarl — 
On the deviation of freely falling bodies M da apswra 
Rqily to a paper of \f Maur ce Fouchd on the same sub 
ject—On a new mechaniial clutch M Hdrlaaon—An 
itegratmg thermometer Ch F*ry —A synchronising elec 
tromagnetic brake Henn Abrahsim Ihe axis of the 
motor carries a toothed wheel of copper the teeth of which 
piss between the poke of an electromagnet actuated by 
the samo current ss the motor If synchronUm is estab 
Iished each tooth passes this space at the instant when the 
electromagnetic field is nil ana there it no braking action 
If the synchronism is imperfect the brake absorbs the whole 
f the extra energy of the motor—Magnetic hycteresis at 
h gh frequencies in n ckel and nickel steels Ch Eug Oug* 
ind A Soliidlar—On the direct fixation of ethero-organo 
n ignesium derivatives on the ethylene linkage of unsaturated 
c ters E T ■lalo* and A Oourtdt Ethyl methacrylate 
reacts with magnesium methyl iodide giv ng the tertiary 
alcohol dimethylpropenylcarbinol the ketone methyl-ethyf 
a (tone and diisopropenyl Ihe conditions giving a 
m iximum yield of either of these have been worked out -^n 
Ihe cryoscopy of the sulphates Albert C otaoii —A new 
n cthod of testing for ammonia application to the examin 
ition of witer for sanitary purposes MM Trtllat and 
Turohwtt In presence of jwtassium iodide and sodium 
hvpochlontp ammonium salts develop a black coloration due 
t iodide of nitrogen which can be estimated colorunetri 
(illy The coloration appears to be less liable to be Inter 
fered with by certain substances commonly present in natural 
waters than is the cate with Nestler s reigent —On the 
evolution of carbon in combust bles Isidore tag and Just 
Alta —Some hereditary anomalies provoked by traumatisms 
M Blaringham —On the use of leucine and tyrosine as 
sources of nitrogen for plants L Luts Thes two nitro 
genous substances cm be ass milated both by phanerogams 
and fungi The difference noted in a previous paper be 
tween these two classes of plants was due to the use of ssuid 
as a medium for the ^wth of the former —On the cause of 
the impoverishment of springs in plains M Houlllar The 
author draws the conclusion that the progressive impoverish 
ment of the springs in the basin of the Somme duri^ recent 
years is the result of the ujereated use of the land for agri¬ 
cultural purposes leading to a very considerable increase in 
the amount of water evaporated by plant transpiration —The 
proportions of the gAses in arterial blood dunng Uia course 
of BtUBsthesia due to cblorofornq, ramAinhig invariable so 
long os the pulmonary rcspiratioQ raniAias very nearly 
normal J Tioowt—The laetbott^atf aoctaiunodatian H 
tartln-taiM and J OngnlAFfii The expernnenta deacribed 
which were carried oot With rabbits tyM support 
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TtUieriting ■ theory M opposed to that of Helmholtz — 
ObMrvations on the absorption baoda of blood and oxyhse* 
moRlobin MM Piattr* and Vila.—Myelitis produced by 
tul^rculous toxins E OMmant.—On the constitution of 
Ojebel Hadid Paul Lamelna.—On the Eocene strata in 
Western Morocco A Brlvae—On the mode of formation 
of high glacial valleys Paul OIrardIn. 

Nh\v botTii Wsus 

Royal Society November t6 1904 —Mr C O Burge, 
president in the (hair —On the occurrence of isolated crystals 
of augite m the tufaceous mudstones near the top of the 
upper marine scries at Gerringong H G PoxsUI The 
author gives the results of crystallographicol and (diemical 
examinations of isolated crystals of augite together with a 
note on their occurrence 

Elei ember 7 1904 —Mr C O Burge president in the 
(hair—Mr C O Burge delivered hie presidential address 
on the connection between engmeering and science Among 
the future triumphe of engineering helped by science were 
mention! d the application of electricity to main line railways 
1 hen there are promises as regards conveyance of oowtr bv 
electricity without wires fnere ised economy in the utihsa 
lion of heat units in the ordin irv steam engine will be a work 
of the future thus saving our rapidly diminishing fuel supply 
Other subjects iiiintioni d as fit ones for the future were the 
direct utilisation of the sun s rays for power and of the rise 
hnd fall of the tide for the siine purpisi the diminution of 
«kifi friction in ships and of the resistance to air in ships 
and tramsj the dispersion of fug by electricity the further 
Ihvtstig ition of fatigue in metals used for construction and 
the applloation of single phase electruitv ti traction—flit 
api roxiaiiy^ colprirft^hc estim ition of nickel and cobalt in 
presence ot un^ (ui<ftQer R W Olialllnor Use is made of 
the compfementary colours of Ni and Co solutons Ihc 
method is to be AppUltd to (he solution rf the weighed Ni and 
Ou deposited bv elmrolysis Ihe mixed inelaU are dis 
solv d in UNO the solution evaporated and diluted to a 
dehnite volume and a fiaction taken Standard Ni (NO,) 
01 Co (NO,), solution is added until the colour matches a 
neutral tinted solution cf known strength both solutions 
are breught finally to the seme dilution the colours being 
compared |jy looking vertically down the tubes —Note on a 
combined wash bottle and pipette J W Hogartlt 
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Barkis—Ihs Cffscti of McHiirnury 
kiDKHi —Tt t Hslossn Hydrides u C< 


THURSnAY kasiiuAav 16 

JO — Foluusd R ntgtn Rsdistion Dr C C 
of McHiirnury SlrtHes in MetaJi Prof B Hop 

_ __ Hydrides u Condaciii s Solvents Pans f I\r 

B D Steele D Mclntodi end E H Arch held —Further Obscrvedoiu 
on Slip bar dr Piel minary Note W Rownhain 
Rnvai lasTiTUTion u 5 —Ke cm Work of lbs Csoloficsl Sirvn 
Prof J J H lean h R S -vs -y 

Soasi v OF Aut al s )s> —The Indian Ceneue of 1401 Sir Charles A 
Elliott X C b I 

LaaaBAH Socirrv at 8 —A Rev wd Clau fcaunn of Koees J (• Baker 
k R 3 Tbc B In y f ihs Angl Osr nan Uganda Boundary Com 
mbaion B G Baker Spencer kfoote and Or A B Rendia 
FRtDAi rznaoASViy 

Roial iNSTiTunoN atp—High Power Micrascopy John W Gordon 
Geological Sociktv ai 8 —Anniiersai) Mceung 
kpiosMioLOc CAI ScciBTV at 8 30 The PrMocoain Relaiioa toDiscaec 
Iraf h J McWeency 

iNtTiiDI OH OF Mechanical Kk iLSEar at 8—Annual Gei eral Meal 
uig —Adjoomad DiscuMion on the Amcrisan Vuii 1901 —Tie Strengih 
of Columns Prof W E Lilly 

HON'D Ai Ffrbuasv so 

Sociarv of An ■ at 8 Internal ConbusiKn Engines Dugald Clerk 
VicToaiA iNtTirora at 4 yo —BiUiCil Aeiroaomy Licit Colonel O 
MacKinlay rUFSDAY VwtVAW n 

Roval iMiTirimoN at s—Ike Stnictais and life of Animala Ptof 
I C MiaU FRS 
Royal Statistical Sociztv ai 5 

Institution or Civil ENoiHsaiik n t—(.emiint aUtu rf D 
Alfreton SschkI Tunr-' " » -•- ■ »- 


F C liancb- 


d'TILiUI 


tYRDNSSBAY, Fksbuaxy er 

Gfological Socinv w 8—On the Order efSMeetsion of the Manx 
Slates in their Morthetn Half and lU Baanng on the Origin of lb« 
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THURSDAY FasnuABT ej 
Roval Sociztv, at 4 jo —PrtMU Pmftrt On some Haw Species of 
Lagatiostoma a Typa of Ptendospermous baadftom the Coal nctsuru 
EA Nswall Arbi On a Nesv Rhabdoephere G Murray FILS — 
On Changta obearvabla m the liver Cells dunng D geeiiM and their 
Relatuo to Hepatu; SeerMun Prof B Waca Carliar The Colour 
_ . . . _ .s- ... p Raebte and Dr 


rk of the Geological Survey Prof 


FRIDAY kE»UASVs4 

Roval Institution at 4 —Fungi Prof H Marshall Ward FRS 
Pntlical SoazTV at 5 —On tha Curvainre Method of teaching 
Geometrical Optica Dr C V Drysjala — Fxhibition of Dr Mealing a 
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RFCEN 2 ENGLISH HISTORY 
Social England 1 dited bv H D Trail! and J S 
Mann Vol v pp liH 864 vol vi pp lvi + 948 
(London Cassell and Co Ltd 1904) Price 14* 
net each volume 

An Introductory History of England By C R I 
Fletcher Pp xvii + 397 (I ondon John Murray) 
Price 7a 6d 

Studies on Anglo-Saxon Institutions By H M 
Chadwick Pp X111 + 43U (Cambridge University 
Press 1905 ) Price 8s net 

N the fifth and sixth volumes of Social 
England ” lately re issued in an illustrated 
edition (1904) considerable prominence is given to 
subjects of scientific as well as of historical interest 
Thus Mr T Whittaker (rather more adequately 
thm in earlier stages) writes on philosophy and 
natural science in the eighteenth century and the 
Napoleonic age and for the same period Mr D Arcy 
Poaer discusses medicine and public health Mr 
Raymond Bcazley exploration and the advance of 
geographical knowledge and Mr G f Warner 
manufacturing progress machinery and the trans 
formation of industry (v 31-47 56-73 145 55 aqa 
307 3a«-33 4o*-3S 543-6 560-84 625 45 756-60 
805-aa) 

In the final or nineteenth century volume gcolog> 
chemistry astronomy physics biology anthropology 
engineering mining and metallurgy ipplications of 
electricity and the riilway system of thi United 
Kingdom an iIm) treated in iddition to our cld 
friinds philosophy medicine ind exploration Th« 
list of siientific writers is much enlarged ind tom 
prises Prof 1 G Bonnty Mr Robert Sutle Mr 
H C Jenkins Lord harrer Miss \ M Ckrkc Mr 
W O Rhodes Mr O G Jonts ind Dr J Scott 

Keltic (vi 76-95 2J9-90 413 48 67s 793 892-927) 
Among these contributions we mai especiall) 
notice for the oaki of illustration that of Dr Keltic 
on British exploration 1815 85 Here we have t 

good clear business-like summiry (very well illus 
trated especially by contemporary maps) of i grt it 
and significant chapter in the life-history of thc 
English people But the amount of matttr to be 
treated ifi so vast and Dr Keltic is so ton 

scicntMus in his dtterminatwn not to omit a refir 
once however brief to every important personage 
and event within the limits of his subject that the 
narrative becomes at times a chronicle of the nature 
of materials for history Thus in tracing the 

course of British explorations in Central Asm and 
the Par East alone the work of Moorcroft Wood 
Shaw Forsyth Hayward Trotter Carey Bell 
James Younghusbind Basil Hall Colltnson Fortune 
Blakiston Ncy Flias Sladen Margary, Gill Baber 
Colquhoun McCarthy Williamson, Gilngipre Alcock 
and Mrs Bishop is summarised m tsM> pages It 
IS no doubt difficult to avoid such treatment and the 
secretary of our Geographical Society is aq excellent 
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chronicler, but it is pirhaps open to question whether 
a more selective ind less annahstic method might 
not have been follow id in this as in certain o^er 
articles suih as the I ngineiring of Mr O G 
Jones where 1 more philosophu style is adopted with 
marked success 

The British history of the nineteenth or even of 
the eighteenth century in one volume even though 
that volume run to 930 pages is an undertaking 
of no sm ill difhcultj, is the issistant editor and 
true chief pilot—of the venture Mr J S Mann 
himself admits Intellectual ind industrial achieve 
ments are now so multifarious thit they can hardly 
be dealt with in thi same book as the political and 
social history Seance has become more than ever 
cosmopolitan, processes in the great staple trades 
have undergone developments far too specialised for 
the ordinary reader to i vast number of secondary 
and miscellaneous industries ind interests it is im¬ 
possible to assign iny adequ ite recognition, a bare 
enumeration the recognition of an allusion is all 
that can be spared for whole chapters of na(ionnl 
progress during the list ige To such Ihemts as 
railways merih int shipping the m tchinery of com¬ 
merce the new developments in tociil organtsAl^on 
art and literature it seems almost usetess. to devote 
a few pages while the subjut^pT d^^onial htsWl'^ 
has only to be mentioned for 111^^1)109^casual residue 
to recognise the increased complication which the 
nineteenth centurv has brought to the national 
story 

I ven since 188^ where the editors originally drew 
their line (evidently with some later regrets that this 
boundary could not be shifted down to the close of 
the Victorian riign) the local government of the 
L nited Kingdom h is been profoundly modified, new 
inclhods havt been introduced into industry ship¬ 
building has taken a fresh start legal reform has 
made not iblc progress labour questions have been 
ittended by manv fresh developments, and an 
Imperial and Conservative movement (or reaction) 
<f th« most farrcichmg charicter has influenced 
iscry side of n ilional lift ind consciousness 

All the n»rc he irtilr thin wc can congratulate 
the editors contributors and publishers of Social 
England on the me isun of success the> havi 
realised on the imm nsi bod> of valuable inform 
ation (sometimes 1 trifle unsifted sometimes marred 
bv irror but on thi whole highly creditable) which 
IS presented m thesi volumts on the impartiality 
and truly siiintifii spirit which pervade almost the 
whole of the work md bi no meins least on thi 
suggestive ind representative illustrations by which 
the best of all possible commentariis is afforded to 
the text 

Mr Fletcher s Introductory History of England ’ 
down to the accession of tlit Tudors where the author 
fixes for his purpose the close of the Middle Ages 
is a brave and vigorous attempt to get away from 
dulness without losing touch of truth to invest the 
story of mcdiaevil England with an interest which 
18 lacking in such ind text books as have become 
only too plentiful of liti As wc might expect from 
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Mr Fletcher the book he has now gtven us i« 
eminently characteristic full of his own energetic 
practical activity his love of health fresh air and 
good exercise 

When I bemn ’ he tells us I hnd foolish hopes 
thit It might be a bock some boys would take up 
for amusement but I soon discovered that twenty 
three years of teaching had made it impossible for 
me to do more than smear the powder with a thin 
liyer of jam We rinnot render our drenms of the 
past (however convinced we may be of their truth) 
into an intelligible consecutive story 

Here it seems to us there is both truth and un 
truth Mr Fletchers story is in the mam highly 
intelligible ind adequately consecutive (though one 
may make an exception of the Anglo S^xon period 
where the author seems it times almost to sink 
t Milton b notions of kites and crows ), but 
how can any true student regard English history os 
if it were a nauseous drug to be made palatable by 
some device’ Should one not rather look it it is 
1 storehouse from which 1 good judgment is needed 
to draw forth those treasures best suitrd to the 
audience one addresses—to the specialist this to 
the general reader that to the working man one 
thing to the merchant the professional man or the 
politician another? 

Yet though Mr Fletcher anxiously disclaims the 
idea of pouting information into anyone and still 
more anxiously repudiates the ambition of helping 
inybody to piss any examination he has certainly 
given us here -v sketch of living men by a living 
man afid everyone who is not 1 pedint everyone 
Vho desires to remember that history is the (tfc 
record of humanity will be grateful to him for this 
book Peculiarly interesting is the picture attempted 
pf an ynaginerv village in pre Norman Normin and 
pQSkliionhBit times with its three fields for wheat 
birley and pasture its arable strips its green 

comitkon or waste its water meadows its pig gracing 
wcodb its no man s lind ind its bull croft—as 
successful an attempt to realise the township manor 
db any popular treitise his supplied in English of 
recent yeirs while 1 word must also be said in 
praise of the capital little chapter of geological 
history illustrated by a serviceable map of N W 
Europe in the Old Stone age with which Mr 

Hetcher commences 

Mr Chadwick s Studies on Anglo Saxon InsUtu 
lions supplies a useful corrective to the studied vague 
ntbs with which Mr Hetcher treats our English 
history Here a nreful re examination of the 

evidente bearing on some of the most interesting 

problems of early English history ind sociology is 
ittempted with distimt success The wnter s object 
has especially been to call attention to those branches 
of the subject which have hitherto suffered from 
comparative neglect Thus he has dealt very lightly 
with Mercian and Northumbrian history because he 
had nothmg of importance to add to previous work, 
but evidence relating to Kent Sussex Fssex and the 
Hwiccas has been reviewed and re stated with great 
care and with the belief that some fresh results have 
been attained The most valuable portion of the 
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volume seems to be that dealing with the old English 
monetary system (accompanied by a useful ezeursua 
on Frankish coinage pp 1-75) And next to this 
the reader may be recommended to the chapters desk 
ing with the history of the older counties (Kent 
&c pp 269-307) and wnth the ongm of the n^hty 
(pp 378-411) Great caution marks all Mr Chad¬ 
wick s work and this quality is never more 
useful than in such a difficult period as the Anglo- 
Saxon But his treatment of our early charters is 
also noticeable for its courage when even m 
obviously spurious documents names and titles other¬ 
wise unknown are met with the author with a 
danng that will perhaps greatly shock some 
dogmatists ventures to think that such names and 
titles are not necessarily products of imagination 
To find one who will say this and who will appeal 
moreover for a fairer hearing in the examination of 
tradition popular as well as ecclesiastical is certainly 
refreshing at the present moment 


STEREOCHEMISTRY 

Matenahen der <iUreochemie (In Form von Jahres- 
benditcn ) Band 1 1894 1898 Band 11 189^1902 
By C A Bischoff Pp ixxxvi+1977 (Bruns¬ 
wick Vieweg and Son 1904 ) Price 90 marks 
N the course of his reply to a letter from the 
Chemical Society of I ondon congratulating him 
on the completion of the twenty fifth year of his 
doctorate Prof Emil Fischer writes as follows — 
The time when the fundamental principles of 
our snence were laid down and when it was possible 
for the individual invcstig itur to stamp the impress 
of his own mind upon it is long bince past and in 
the gigantic structure which it now represents each 
fellow worker can only finish some small fragment 
or It may be if he is fortunate a pretty balcony or 
a striking turret 

The two ponderous tomes in which Prof Bischoff 
records the advinres made in stereochemistry from 
1894 to 190a illustrate in a very striking manna* this 
ever increasing tendency to specialism in chemical 
research which Fischer emphasises in the sentence 
just quoted 

Although Pasteur in 1861 by his classical experi¬ 
ments with the isomenc tartanc acids may be said 
to have laid the foundation of stereochemistry the 
growth of this branch of chemical science was at first 
blow since it was not till 1873 that Wulicenus 
pointed out as a consequence of his work with lactic 
acid that diffcrenies between compounds of identical 
structure must be ascribed to differences in die spacial 
arrangement of their atoms within the mcdecule 
The publication in the following year by van t Hoff 
and Le Bel of their theory of the asymmetric carbon 
atom gave an immense impulse to experimental work 
•o that optically active compounds which m those 
earher days were numbered by tens may now be 
counted by thousands 

The rapid development of stereochemistry u not, 
however restricted to the field of optically active 
compounds The researches of Victor Meyer and of 
Bischoff are fundamental in that branch where die 
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normat and abnormal coursrs of many reactions are 
interpreted from a btereochemical standpoint Then 
again the study of geometrical isomerides such as 
substances of the ethylene type with the so-called 
double linkage between carlMn atoms of poly 
methylene and heterocyclic compounds of compounds 
with a double linkage between a carbon atom snd n 
nitrogen atom and finally of compounds with a 
double linkage between two nitrogen atoms has 
engaged the attention of many prominent conttm 
porary workers 

The well known Handbuch dcr Stercochcmie 
by Walden and Bischoff gives a comprehensive survey 
of stereochemical hterature up to the year 18)4 
Owing to the rapid developments of the last ten years 
however this siork has lately lost much of its init al 
value as a sourip if refrrence Ihis defect is now 
remedied In the Materiahen dor Stertochem 
we have an tddendum to the Handbuch the 
literature of each successive yi ir from 1894 to 19 2 
being (lassified in a manntr which cannot fail to 
prov of th( utmost service Ihc subject matter for 
rich year is treiUd under four sections namely 
gem ral stcroochem stry optical isomerism goo 
metrical isomerism of optically in ictive compounds 
and interdt (1 nden e of sp 111 il relationships a id 
chemical rcutiuns A brief description of each paper 
ijuoted IS usuilly given Ihe first section on general 
stereochemistry in addition to the bibliography of 
speciil monographs published during the particular 
v( ar embraces references to chemical dyn imics 
crystallography spectroscopy &c in so far as those 
subjects have any stcreochcm c il bearing In the 
thre e other secti ins the papers of more general interest 
art first quoted then follow references to the more 
special papers which arc not quoted chronologically 
but are conveniently classified according to ther 
subject matter 

rhe field reviewed in the first subdivision of th 
fourth section deals with ring systems and is so v st 
thit as a rule only references are given to the 
iniumcrable pipers quoted On the other hand the 
papers on polymerisation substitution addition n 
ictions hydrolysis Ac included in the. same section 
are dealt with in more detail 

Ihe general student will find this work unreadable 
The author contents himself with the abstract he 
gives and haidly eicr ventures on any cnticism 
Little or no attempt is made to differentiate between 
the important and the unimportant and in this 
respect It seems to the present reviewer that more 
prominence might with advantage have been given 
to such research is is acknowledged by all to be 
outstanding brom the point of view of the specialist 
however the work is admirable Its value lies not 
so much in the informaUon actually aflorded by the 
abstracts themselves as in the remarkably complete 
bibliography which it presents The ardent stereo- 
chemist who in his own particular sphere may be 
tempted to exclaim Zwar weiss ich viel doch 
mocht ich alles wissen will assuredly find in this 
work an aid to the reahsation of his desire 

A McK 


A TRAVEILhRS GUIDE TO INDIA 
The Impenal Gutde to Indta tncludtng Kashmir 
Burma and Ceylon Pp xi + a44 with illustrations 
maps and plans (1 ondon John Murray 1904) 
Price 6 s net 

HE large and constantly increasing number of 
tourists and sportsmen who visit our Indian 
Empire during the winter together with the smaller 
section who extend their trip so as to include a summer 
sojourn in Kashmir or some other Himalayan district 
must create an extensile demand for a work hke the 
one before us ind the wonder is that an attempt has 
not been made long ago to supply such a manifest 
want In the present volume which is got up in con 
venient size and shape for the pocket and printed in 
sm ill although clc ir type with the chief items in 
rips or block type the anonymous author seems on 
the whole to have discharged a by no means easy 
task in 1 thoroughly satisfactory and pamstaking 
manner Indeed so far as a aomewhat extensive 
p rsonal experience of the country permits of our form 
ing a judgment we may say that as a viaticum and 
Itinerary which is of course its mam purpose the 
work IS well nigh all that can be desirid so far as its 
somewhat lim ted space permits Although neces 
sarily bnef the descriptions of the towns cities and 
stations and of the railway or other routes by which 
they are reached are m the main excellent and convey 
a very large amount of useful and necessary inform- 
iticn The various routes are also carekilly planned 
ind thought out and will enable the tounst to find 
his way about and to visit much of what w most Wt)rth 
seeing with the l^t imount of discomfort and, ^hfR-' 
culty Whether however the selected Hindidltanb 
phrases at the end of th lokime will enable, the 
tourist U make himself understood by the natiwbs ol 
ven the Hindustani speaking provinces mi|y be i^aerc 
thin doubtful 

But the author has not been content to make his 
work a mere itini rary On the contrary he treats his 
readers to br ef dissertations on the ethnology natural 
history and geology of the Indian Empire with 
scrappy pieces of information with regard to the sport 
to be obtained With respect to this aspect of the 
vtlume we are compelled to say in the first place 
that the author has not allowed himself sufliaent space 
to make the informat on he attempts to convey of any 
real value and secondly that it would have been well 
had he taken exj ert idvice and assistance 
One fault ibout the introductory chapter is that it 
IS too parochial The volume professes to treat of 
India Ceylon Burma and Kashmir but this chapter 
although the reader is not told so seems to refer only 
to India proper For instance we are told that shoot 
ing licences arc not required (p 10) and yet we find 
(p 186) that these are necessary in Kashmir Agam 
in the ethnological paragraphs we find no reference 
under the heading of non Aryan races to either the 
Veddas of Ceylon the Burmese or the Mongc^oid 
tribes of the north-east frontier while the classification 
of the natives of the peninsula merely by religion 
leaves much to be desired The general description 
of Indian scenery—inclusive of natural history and 
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geology—11 moreover little short of ludicrous I to 30 per cent of rtiilch cows in this country are affected 


What for instance are we to say of a wnter who 
describes the rocks of the Himalaya as Archaean 
although he does qualify this by stating later on that 
a bind of Cretaceous (which is incorrect) and Tertiaiy 
roiks skirts the foot of the range? The reference to 
the Mesozoic rocks of the peninsula is also mislead 
ing and we should like to know what smiilar 
setnery in Europe is recalled by the traps of the 
Ghats A few coloured plates of more or less 
characteristic Indian mammals and birds relieve the 
necessarily dry details of the work but it would have 
been better if the author had made up his mind what 
name to employ for the Indian antelope instead of 
calling It Antelope (in error by the way for AnUlope) 
be’oarttca on p 12 and A cervtcapra on the plate 
When a future edition of this otherwise excellent little 
work IS called for it may be hoped that the introductory 
chapter will be re written with the aid of some one 
who has at least a smattering of elementary mform 
ation with regird to the geology and zoological pro¬ 
ducts of the country R I 


OUR BOOK SHELF 

Bactenology and the Public Health By Dr George 
Newman Third edition Pp xx+^^ (London 
John Murray 1904 ) Price au net 
Da Georcx Nbwmam is well known as a public health 
expert and bacteriologist and his contributions to the 
literature of preventive mediane have attracted con 
sidenble attention both in this country and abroad 
The present vedume may be regarded as an elaboration 
of his previous writings and is in most respects 
thoroughly up to dite 

There are thirteen chapters dealing with subjects as 
follows —the biolo^ of bacteria bacteria in water 
bacteria in the air bacteria and fermentation bacteria 
in the soil the bacteriology of sewage and the bacterial 
treatment of sewage bacteria in milk and milk pro¬ 
ducts bacteria in other foods bacteria in disease 
tuberculosis as a type of bacterial disease the etiologv 
of tropical diseases the question of immunity and anti 
toxins and disinfection There is also an appendix 
on technique and a welcome index 

Ihc chapters deal ng with some of the pressing 
administrat ve probIcmN of the day are specially worthy 
of commendation 

The chapter on bacteria in milk is an admirable 
dissertation and the author deserves much credit for 
his judicious handling of a mass of conflicting opinion 
and apparently irreconcilable facts For the benefit 
of those who regard the bacterial diseases of animals 
some of which are preventable as of little economic 
importance the following quotations (p 324 p 319 
p 203 p 204) may be given — 

In 1903 there were in Great Britain as many a*. 
1463 outbreaks of glanders in which 2490 horses were 
attacked This is the highest number of outbreaks 
since 1892 when they numbered 1657 The prevalence 
of this disease is localised often to certain counties and 
districts In 1903 855 of the 1463 outbreaks occurred 
in the county of London 

In 1903 there were 7^1 outbreaks of anthrax in 
Great Britain in which^ay animals were attacked 
This IS the largest retufpmoorded since the passing 
of the Anthrax Order in 

It IS a well known fact that tuberculosis is a 
common disease of cattle Probably not less than 30 
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In the United Kingdom in 1901 there were 
4 VM 000 milch cows If we take a per cent of these 
as having tuberculous udders it gives us 80 000 The 
average annual yield of milk per cow may be taken 
as at least 400 gallons which means that from these 
80 000 tuberculous udders 32 000 000 gallons of miflc 
are obtained 

It IS perhaps unnecessary to add that glanders 
anthrax and tuberculosis afflict man as well as the 
lower animals 

The book judged as a whole is a most valuable 
contribution to the literature of preventive medicine 
It will prove most useful to medical officers of health 
medical men bactenologists veterinary surgeons 
trade exjKrts and many others The lay reader will 
find It replete with information and written in a lucid 
and agreeable style 

In a sense the present volume is a later edition of 
Bacteria whith was noticed by the present writer 
in these columns in 1899 but the new publication is 
amplified ind improved to such in extent as fully to 
merit th s second notice A C Houston 

Die btshenge Tahgknt der Phynkaltsch technlschen 
Retchsanstalt Brunswick Vieweg and Son 
i9«>4) 

Die Tatigk it der Phystkaltsch technuchen Retchs 
an Halt tm Jahre 1903 (Berlin Springer 1904 ) 
In these publications is given an interesting account 
of the progress of the Keichsanstalt from its found 
ation in 1887 to the present time From the first 
pamphlet by the president Dr Kohlrausch we find 
that the totm number of instruments tested up to the 
end of 1903 was 390 000 an average of nearly 20 000 
a year If however wc deduct from this the number 
of cl n cal thermometers and of safety fusible plugs 
for boilers the aggregate is reduced to 50000 or 
an average total of about 2800 a year for all other 
instruments Against this figure we may compare 
the totals taken from the rejxirt of the National 
Physical Laboratory for 1903 from which it appears 
that the aggregate for the yiar for instruments and 
tests of all k nds was 3081“ or excluding clinical 
thermometers 11 424 

An inlcrestng recent development of the Reichs 
anstalt is the opening at various towns throughout 
Germany of five branch stat ons where electro 
technical instruments ran be verified The report 
concludes w th a long 1 st of the recent onginal 
papers published by the members of the staff 

It IS not possible to give in the space here available 
anything like in insight into the manifold contents 
of the second publication the report of the Reichs 
anstalt for the year 1913 The researches mentioned 
include the expansion of water between 0° C and 
100° C and of numerous materials from liquid air 
temperatures upwards the laws of radiation light 
units and magnetic permeability Full dctmls are 
given as to the numerous instruments tested 

J A H 

The Princtplei of Inorganic Chemistry By Wilhelm 
Ostw lid 1 ranslated by Dr Alexander Fmdlaj 
Second ed tion Pp x\xi+799 (Macmillan and 
Co Ltd 1904) i8t net 

ThR best pre f of the excellence of this work and its 
appreciation bv Fnglish speaking students is that a 
new edition has been found neccssaiw after such a 
comparatively short time as two and a half years 
The work unlike many textbooks on chemistry 
forms interesting reading and this is greatly causM 
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by the excellence of Dr hindlay’s translation The 
preaoit edition ti practically a repnnt of the hrsi 
except in so far aa a few pages have been added on 
radio-active phenomena, in connection with the metals 
thorium and uranium, a necessarily short description 
u given of compounds of radium, and a sketih of the 
transformations undergone by that curious clement in 
arriving at a stable condition W K 


LETTERS TO THE EDITOR 
[Tbs Editor dots not hold htnutlf rtsponttbU for opmtont 
exfttsstd by Hu corrtspondtnU Nitthir com Hi undertake 
to return, or to correspond with the uiriters of, .ejected 
manuscripts intended for thu or any other part of Naturx 
Ho notict u taken of anonymous eommuntcatiotu ] 

A Conteaplatid Magnetic Survey of the North Pecifle 
Ucean by the Carnegie Inatitution 
A paojBCT for a magnetic survey of the North Pauhe 
Ocean by the Dcpartnient of International Research in 
lerrestnel Magnetism hai been favourably acted upon by 
the executive committee of the Carnegie Institution of 
Washington and authorisation has been given to begin 
the work this year An initial allotment of so ooo dollars 
has been made to cover the expenst s for the current year 
As IS well known the state of our knowledge of the 
distribution of the magnetic forces over the greater portion 
of the earth—the oceanic areas—owing to the paucity of 
precise data is exceedingly unsatisfaitory This fact is 
especially true for that great body of water the Pacibe 
OcMn rapidly developing in great commercial importance 
Captain Creak for many years superintendent of the 
Compass Department of the British Admiralty now retired 
says — Ihe North Pacific Ocean is with the exception of 
the voyage of the Challenger nearly a blank as regards 
magnetic observations and I therefore think the Magnetic 
Survey proposed will be of great vilue ’ 

Hence except for data from occasional expeditions and 
such ax were acquirid in wooden vessels a long time ago 
the present magnetic charts used by the navigator over this 
region depend largely upon the observations on islands 
and along the coasts Such land observations however 
are rarely represent stive of the true values because of 
prevalent local disturbances It is therefore impossible to 
make anv statement as to the corro tncss tf the present 
charts The demands of science as well as those of com 
merer and navigation require a systemilic magnetic survey 
of this region under the most favourable conditions possible 
and that the work be done under the auspices of some 
recognised research institution in order to ensure that the 
s lentihc aspects of the work receive their adequate recog 
nition 

The eminent physicist and magnetician Prof Arthur 
Schuster states as his opinion —1 believe that no material 
progress of terrestrial magnetism is possible until the mig 
netic constants of the great ocean basins especially the 
Pacific have been determined more accurately than they 
are at present There is reason to believe that these con 
stants may be affected by considerable systemctic errors 
It IS possible that these errors have crept in bv ptving 
too much attention to mexsurements made on islands and 
along the sea coast What Is wanted is more numerous 
and more accurate observations on the sea itself ’’ Further 
more the superintendent of the Umted States Coast md 
Geodetic Survey Mr O H Tittmann says —‘ TTiere is no 
doubt in my mind that a survey for that purpose would 
result in obtaining data of great and permanent value and 
that It should be undertaken ” 

Additional quotations could be given the above however 
ore representative and show sufficiently the great import 
ante of the proposed work and the fruinut results that may 
confidently be expeited It is hemed that upon the com¬ 
pletion of the magnetic survey of the North Pacific the 
means will be forthcoming for extending the survey so as 
to Include other oceanic arras An effort will furthermore 
be mode to secure the interest and cooperation of all 
dvllised countries so that we may look forward to the 
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completion of a general magnetic survey of the accessible 
portions of the globe within about hfteen years 1 honks 
to the awakenmg and renewed interest in magnetic work 
shown on all sides, 1 fully believe that this hope will be 
realised 

ihe matter of prime consideration in magnetic work at 
sea is the elimination of the effeets resulting Irom the ship s 
own magnetism os due to her eonstruetion and equipment 
bueh eheets are tspeiiilly troublesome to eliminate when 
it is proposed to obtain not only the magnetic deelination 
ea but also the othir magnetic elements (the dip and 
intensity of thi magnetic forte) Ihe plan therefore 
le attempted this yeai os worked out by Mr ti W 
Littlehales Hydrugiaphie Engineer of the United btates 
Hydrographic Oftitc and Consulting Hydrographer of the 
Department of lerrestrial Magnetism of the Carnegie Insti 
‘-‘ in IS in briel as follows — lo charter a w^ built, 

_magnetic, sailing vessel of about six hundred tons dis 

placement whiih starting out in suiimier from San 
I rancisco shall pursue a i lock wise spiral course embraung 
the entire North Paeific Ueean Ihe object of planning 
such a course is to gain continuous advantage throughout 
the survey of the dynamical agencies of the atmosphere and 
the ocean in passing in succession into esu.h of the five, 
degree quadrangles into which the chart is divided and 
in which observed values of the three magnetic elements 
need to be obtained 

Ihe seasonal shifting of the permanent centres of 
barometric pressure will lause 1 variation from month to 
month of the conditions of wind and current that are repre¬ 
sented on this particular chart but if the deptrture from 
San Francisco be taken in Ihe summer the chain of 
meteorological events will contribute toward the maximum 
progress over the course passing thence along the west 
coast of America to the vicinity of the Galapagos Islands 
thence across the Pacific in Istilude between two and three 
degrees north thence along the eastern side of the Philip 
pine Archipelago and the Empire of Japan thence last 
ward in about latitude fifty two degrees north thence to the 
latitude of San I rancisco and thence continuing through 
the series of areas bjunded by parallels of latitude and 
nieiidians of longitude each five degrees apart lying next 
on the mid-ocean side of the ur uit last made and pro 
reeding gradually and by successive circuits into the central 
region of the North Pncific 

The total Irngth of the course marked out is about 
70 000 knots however eai h of the first circuits practically 
closes at San I rim scu so that if it is found that the 
method pursued is not the best the work can readily be 
tcrminxted ur modified From inquiries made it would 
nppear that the entire work of observation and reduction 
can be iccomplished in three years Ihe cost per month of 
the field work inclusive of all expenses and services will 
b« approximitelv fifteen hundred dollars Counting eight 
months of lontinuous service per annum the total annual 
cullay IS estimited at xbout twelve thousand dollars 
This projrct is a nsult of careful consideration md 
s lirit-ition of expert opinion is believed to be thoroughlv 
feasible It permits of useful comprehensive results being 
immediately obtained md is one which can be interrupted 
without anv importint waste of antecedent ixpenso when 
ever circum tances mav render a discontinuance or a modi 
ficntion of the original plan advisable 
The region it is proposed at present to surv y fortunxtelv 
contains magn tic observatories in requisite number and 
proper distribution for furnishing the necestarv corrections 
to be applied to the observed magnetic elements in order to 
reduce them to a common epoch Thus continuous records 
of the magnetic variations required for this purpose will be 
avxilable from the following stations —Sitka Mexico Hono 
lulu Manila Shanghai Tokio In addition it is hoped 
that there mav be soon a magnetic observatory in Cali¬ 
fornia or vicinity for lending effective cooperation and that 
the German Government will continue its magnetic observ 
ntorv at Apia throughout the penod of the survey Also 
excellent opportunities for controlling instrumental con¬ 
stants and obtaining required additional data will be 
afforded by stations on the coasts and on islands 
It should also be pointed out that the plan of the courses 
> The mime t» be followe I was ibown in red lok ea s U S Hydro 
erspbie OAcs Phot Chert of lbs Worth PtciOe ^ 
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«k irmpped permita ready adjuttment of the observed quan 
title* for tloted area* in accordance with the potential 
hypothesis and it may Sven permit to a certain degree the 
testing of the accuracy of this assumption though as 
regards the latter more can be said at the end of a year s 
aork 

While It IS not anticipated that any marked irregularities 
in the distribution of the earth * magnetism will manifest 
themselves over the deep waters of the Pacific it may con 
fidently be expected that in the neighbourhood of the islands 
and along the coasts distortions and irregularities will be 
revealed With the aid of the results of the detailed mag 
nrtic survey of the United States and Alaska opportunity 
will therefore be afforded of studying the effect of the 
configuration of land and water upon the distribution of 
the msgnclic forces The first circuit passing as it does 
along the American and Asiatic coasts will yield espetially 
interesting results in this respect Thus for example along 
the Aleutian Islands marked local disturbances will be 
disclosed Reports are received frequently from mariners 
in this region regarding the unsatisfactory behaviour of thi 
compass it is tnerefore greatly to be desired that a svs 
tematic magnetic survey of the waters in this region be 


Department of Terrestrial Magnetism 

Carnegie Institution Washington D C 


Recently Observed Satellites 
In reply to Sir Oliver Lodge * letter in NAruas of 
January a6 (p *95) it may be said that while it is perfectly 
possible that the newly discovered satellites are captured 
comets (see Harvard Annals liii p bo) yet the chances 
agiinst the actual occurrence of the required condition* at 
exactly the right times even in one case are exceedingly 
large in two com* they are practically prohibitive 
With regard to a possible meteoric constitution it is 
known that the density of the four larger satellites of 
Jupiter IS extremely small—but little above that of water 
Ihat their discs are frequently found to be elliptical when 
seen under favourable conditions has now been noted by more 
than a dozen different astronomers The regularly recur- 
iing chinges in their ellipticity noted by several observers 
liken in connection with the small density of these bodies 
ran hardly be explained in any other manner than by a 
ineleoric constitution Such being the cise it is highly 
probable as Sir Oliver Lodge suggest* that the newly 
discovered satellites are similarly constituted 
A reply to his further suggestion that they ire now in 
process of dissolution is impossible in the present state of 
our knowledge If formed according to the nebular hipo 
thesis however as seems most probable and if they have 
iccordingly existed through the seons during which their 
piimnncs have been contracting to their present dimen> 
sionk It seems highly unlikely that they should not yet 
h ice reached a permanent condition 

WlLUAll H PlCkFaiNC 
Csmbridge Mass USA February 9 


Compulsory Qr«tk at Cambndge 
Tub proposals of the Studies and Examinations Syndicate 
in regard to certain changes in the Previous Examination 
are to be submitted to the Senate on March 3 and 4 
Members of the Senate may record their votes on either of 
these days between 1 and 3, or between 5 and 7pm The 
controversy has chiefly tufned on the proposal to abolish 
compulsory Greek and it is mainly on this question that 
the issue will be decided 

All the five Graces are important but Grace II which 
ruses the main issue is the most important of all 
The secretaries of the committee in support of the reroin 
mendations of the syndicate will be glad to hear from 
non resident member* of thd Senate who have not already 
intimated their inhmtion of supporting the proposed reform 
It IS believed that amongst resident members of the Senate 
a nujonty wilt vote m favour of the new scheme but 
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the decision is largely in the hands of non-resident voters 
As It w proposed to issue a final list of supportsrs shortly 
before March 3 it will be a convenience if imltional names 
are sent to Mr A C Seward, Emmanuel College, Com 
bridge at once 

R Vim Laummcb 
H Rackham, 

A C Sbwabd 

Cambridge lebruaryai 


liiF expeninces of Mr Willis and other* suggest that 
mine may be in point Mr Willis was behind in classics 
He wasted 105) nours on Greek and passed His present 
knowledge of Greek he adds is mi 
Mathematics were my difficulty Being destined for 
Cambridge I was specially coached in mathematics at 
Nthool Arrived here I was again coached but failed 
Coached once more I passed having wasted not one, but 
sever il hundred hours on that study Needless to say my 
knowledge of mithematici is ml 
My case is that of hundr^s Why then are not com 
pulsory mathematics to be reformed away? Benuse they 
can be used in trades and professions for the making of 
money But the things that put one touch of art In the 
life of a dull boy that open his eyes for oniSe to another 
wild where utility does not count—they forsooth 
must be dispensed with because in the market they have no 
value And verily they ore without price 
Away from Cambridge an intelligent lady was lately 
speaking to me of her nephew at the University of Birming 
ham Knowing nothing of cur pending reform * she 
said He is going to be an engineer But he has got to 
watte hit time passing in French and German and 
Fnglish He will never want them again in his whole 
lourae It is absurd ” W Batbbon 

Cambridge February jy 


Secondary Radiation 

Ik I papi r recently published (TransaeUoni Royal 
Dublin So letv and Phil Ma^ February) I described some 
work on secondary $ radiation given off ^ substance* when 
exposed to ff (and y) rays from radium The paper gave the 
relative intensity of this secondary radiation for only a few 
elements but the results from these few indicated that the 
greater the atomic weight the greater was the secondary 
radiation 

I hate since tested a large number of elements and found 
this rule to hi Id without a single exception The list of 
substances tested wa» a very varied one including carten, 
magnesium aluminium chromium iron nickel copper 
cinc arsenic selenium molybdenum silver tin antimony 
tuMiten platinum mercury lead and bismuth 

The secondary radiation is not proportional to the atomic 
Wreight It increoses less rapidly than the atomic weight 

This very general result appears to be of interest as bear 
ing on the subject of radio activity and atomic structure in 
general but cannot be further discussed here 

J A McClfllano 

I n versity College Dublin February 13 


Tenacity to Litis of a Grass-snake 
A t RAss SN \KF which the writer had in his possession 
for eighteen months has just died 
A fact which seems worthy of note is the length of 
time during which this snake fasted The last time 
the snake fed was June 11 1904 the meal consisting of 
R small frog From that time until the date of iti death, 
February 2 it took no food although constantly offered 
It The animal thus existed for close on eight months with 
out food During the whole of this time it appeared In good 
health and was at times most animated No approach to 
hibernation was observed and only for a little more than a 
week before it* death did the snake seem out of health The 
body was not unduly thin F V Wntnioa 

Barnet February 7 
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NOTES ON STONEHENGE » 

IV-The Earufst Circiks {continued) 

'T'HE conclusion it which I hi\< amved is thit the 
A older temple deilt pnmarilv but not exclusively 
with the May year the newer temple represented i 
change of cult and was dedicated primarily to the 
solstitial year In both howiver the sunrises nd 
sunsets of the June December and May November 
years could be and doubtless were observ^ I direct 
attention to the following considerations in support of 
this theory 

(i) The blocks of unworked sarstn perhaps dating 
from 1 time when the ust of stone looU for worl mg 
stone in Britiin wis unknown are pricisclv those 
which give us the alignments both for the M ly nd 
June yi irs 



tsaipla snd siiniw 


{t) Iht blue stonts unisorked for the sinii ria 01 
may have origin illy compostd two iirdes and 1 ctnlri' 
stone as 1 start point for these alignments The 
central stone marking the eentn of the two tonientric 
circles would naturally stand half way between thi 
N W and S E exti nor s irsen stones 
In this first simplest form we should have the 
equivaUnt of the ancient temple dcscribid bv Virgil 
with the uncoven d iltir it the centre after thi 
Etruscan tishion 


It IS sad to think that at Avebury not so very 
many years ago there were two such double circles as 
1 ConuniMd fron p 36! 
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those I postulate They have now almost entirely dis¬ 
appeared The central observing place a cove in 
the northern circle still remains with some of the 
stones of the outermost circle, all the rest have been 
liken up broken ind used for building Truly the 
Fiiglish arc a practical people 
(j) At the reconstruction about 1680 a c the 

solstitial cult was made predominant and for some 
reason or other it wis determined to change the 
centre of the circles in the new structure and throw 
the N F alignment nearer the north still remaining 
parallel to its old direction 
There may possibly have been two reasons for the 
reconstruction of the temple about the time I have 
named At the dale mentioned the place of sunnsc 
from the old centre which I have indicated was 
hiddin by the Fnar s Heel unless the observer the 
high priest were raised some few feet 
above the ground at its present level 
It may have hippened then that the 
difference of the sunrise place 
brought about as we now know by 
the graduil reduction of the obliquity 
of the ecliptic had shown itself in a • 
very unmistikiblc wav to the priests, 
in 2680 n c It was certainly well to 
the north of the Friar s Heel and 
occupied an uninterrupted horiron so 
that they might well wish to secure a 
clear horizon for the future, this they 
found by moving the centre of the 
circles and therefore the solstitial Une, 
a few (about 4) feet further to the N W 
still preserving their ancient pointer 
But this IS not all Colonel John¬ 
ston the director of the Ordnance 
Survey has obligingly pointed out to 
me that the present centre of Stone 
henge Sidbury Hill to the N E and 
the earthworks at Grovely Castle and 
t astle Ditches to the S W all he 
ixactly on the solstitial line in 1680 
II ( The top of Sidbury Hill may 
then have been taken for the new 
pointer in which case the earthwork 
I imp some 30 feet high on the top 
had not been built for it lies a little 
to the north west of the hne 
(4) While It was determined to erect 
a temple on a much larger scale by 
the addition of a larger exterior circle 
of sorsens and a naos also of tnlithons 
It was ilso determined to utilise the 
unworked blue stones composing 
thi two circles But while the new 
sars ns were shaped where they were 
f und (for the very good nason stated 
b\ Prof Judd) the blue stones were 
nkt 1 up and trimmed sur place as the new more 
n iriherly lino and the new centre to sav nothing of 
th niw naos ni rssitated their rearrangement In 
th s w ly the oxti ss of blue slono chippings found b) 
Prif Gowimd is simply and sufficiently explained 
(-,) It IS quite {lossiblc th it the rebuilding of the 
l inplc m i6«o 1 was part of a very large general 
pi in which c lid only have been undertiken by a 
lirge powerful and comparatively civilised tribe 
or people under strict government commanding the 
sirviies of skilled mathimaticians for Colonel John¬ 
stone s revelat ons do not stop at the continuation of 
the Stonehenge solstitial hne to Sidbury and GhroVely 
Castle 

The absolute straightness of this line might have 
been secured bv fires at night but there is more in 
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tt than this Stonehenge Old Sarum and Gravely 
Castle occupy the points of an equilateral triangle of 
exactly six miles in the side, and the three sides are 
continuations of the entrances at Stonehenge and Old 
S'lnim and of a ditch running through the centre at 
Gi ovely Castle I urthcr the centre of the triangle 



IS on the oldest cross roads in that part of Sahsbury 
Plain 

The figuris will show this and also the curious 
position of other earthworks as well ak the fact that 
the line Stonehenge—Old Sarum passes exactly 



through Salisbury spire which again is exactly two 
miles from Sarum We ought to restore the old 
name Solisbury 

(6) It IS probable that the avenue and vallum were 
^ded wh^ the line of orientation was moved to 
the N plactng the new centre to the N W of its 
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original position In thu way we can explain horw it 
IS that the briar s Heel lies to the S ot the central 
line of the avenue and that the N W and S E stones 
are situated at different distances from the vallum 

(7) The number and spacing of the sarsen stones m 
the new great circle were so chosen that the use Of 
the N W and S E stones to mark the May new year’s 
day originally could be replaced by observations 
through one of the trihthons This was necessary if 
the May year was to be considered at all as the use 
of the N VV and S E stones was blocked by the new 
outer circle 

Now on the hypothesis of an earlier temple it 
becomes quite clear from the method of erecting the 
sarsens revealed by Prof Gow land s excavations that 
the stones comprising the two concentnc circles must 
have been reiiK ved even if there were no other 
reason 

In the case of the leaning stone we have evidence 
that it was erected from the inside of the arcle as 
the perpendicular wall of chalk is on its S W side 
If ill the other naos sarsens were erected m the same 
way there could have bean no upright blue stones 
in the naos They must have been set in the places 
they occupy afterwards because the upright members 
of the naos tnlithons are well over ao feet long and 
this about represents the distance to the central 
portion of the naos 

The relation between the naos and outer circle 
tnlithons also shows that the naos must have been 
built firat and further that the outer circle sarsens 
must have been raised from the inside Those fallen 
are about i8 feet k ng the average distance between 
the two systems of naos and outer xircle tnlithons 
IS about 33 feet Supposing the outer sarsens are 
4 feet m the ground and that there was a slope for 
them to slide down some 6 feet long there would 
just be room but none to spare between the naos 
ind the outer circle There certainly would not be 
room enough to pull the stones upnght unless the 
inttrvals between the naos sarsens were used and 
the positions of the stones show that they could not 
have been ionvinientl\ so used in some cases at all 
events wt mav assume that to pull the stones finally 
into their pcqicndicular positions ropes at least as 
long as those employed bv Mr Carruthers would be 
needed 

In any cas the blue stone circles must have been 
iway whether removed from th ir old positions or 
not when the naos and sarsen c rcle were put up 

On this p int Prof Gow land is quite clear 

He wntes Th it the stones of the central trihthon 
were erected from the inside of the circle has been 
conclusively demonstrated by the excavations henca 
the blue stones in front cannot have been erected 
before them Moreover the blue stone No 68 the 
base of which was laid bare in Excavation V was 
found to be set in the rubble which had been used to 
fill up the foundation of No 56 and further in a 
lower layer th in its base there were two small blocks 
of sirsen with tooled surfaces 

Whether the outer sarsens were set up from the 
inside of the circle like the tnlithons or from the 
outside IS a point which can only be settled by future 
excavations If from the inside their erection must 
have preceded that of the tnbthons and hence of the 
blue stones 

On the other hand should the outer sarsens have 
been raised from the outside it would not be possible 
for the blue stones to have been placed in position 
before them as they would then have senously inter¬ 
fered with if not altogether prevented the erecting 
operations ” 

We mav take it I think that the nng was erected 
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from inward* sufficient ground only being available 
outside for * a Imig pull and a strong pull 

In former notes I have referred to Mr Cunning- 
ton’s remarks on the remain* of the syenite tnlithon 
and his suggestion that it formed part of an older 
temple He expressed the view that the structure of 
Stonehenge as we know it with its trihthons was 
in fact suggested by it 

Now if we attempt to find the place it occupied 
before it fell by seeing where it would be most 
bymmetncally placed in relation to the adjacent stones 
of the blue stone circles still standing we arc led to 
in interesting result Using the old centre as 
determined from the N W and S E stones we find 
that the May sunrise would be seen through the 
small syenite tnlithon In this way also we can 
account for the fact that so far as is known this is 
the only tnlithon which existed in the old blue stone 
circle It miy well hive been that the centre md 
diameter of the new blue stone circle were so regul itcd 
IS to retain it in position, I have already remarked 
that this was done in the case of the older unhewn 
•>iri>ens is 1 memoriil of the put 

Norman Lockiik 


IHE APPROACHING TOTAL SOIAR FCIIP<sh 
OF AUGUST 30 

pHCRF an many special features ibout the totil 

‘ solar eclipse of August of the present year 
In the first place perhaps the chief of these is that 
It will occur about the Ume when the solir itmo 
sphere is greatly disturbed or in other words it 
a time when the number of sun spots is about t 
maximum Second the localities from which it may 
be observed are well distnbuted over land surfaces 
and some arc easily accessible from the Bntish Isles 
Ihirdly observers will have to wiit m ny years 
before another favourable eclipse occurs Tint in 
1907 will be visible in ( cntral Asia but its occurrence 
in January will d«t r many frexn seeing it I he twe 
eclipses in 1908 will be visible only from the Pacifc 
and South Atlantic The eclipse of 1909 will <x:tur in 
June in Greenland while that in iqio will be visible 
only from the Antarctic regions In 1911 only a short 
portion of the end of the eclipse track will piss 
through a part of South Australia It is therefore 
the eclipse of 191a that will take place in April in 
Spain which will be the next easily accessible one to 
observe but as totality will only last 60 scxxinds its 
duration will bt brief compared with that of this year 
which will last for more than 3} minutes 

Further the fact that the approaching eclipse 
(Kcurs in a month such as August when a great 
number of people are taking their summer holidiy 
and therefore can more easily leave these shores 
should ensure the presence of many volunteer 
observers at the more easily reached stations In 
the oresent instance the rone of totality commences 
in Canada towirds the south of Lake Winnipeg 
skirts the extreme south of Hudson s Bay passes a 
little to the north of Nova Scotia and then crosses 
the Atlantic In Furope it strikes Spam IFig i) on 
Its north west coast line and leaves the eastern 
coast enveloping the islands of Majorca and Iv/a 
Reaching Africa in the neighbourhood of eastern 
Algeria (Fig a) it passes through Tunis Inpoli 
Egypt and the Red Sea and finally terminates in 
Araoia 

In Spam an opportunity is afforded of making 
observations at some stations of high altitude for 
the eclipse track includes several lofty mountains 
For instance Penas de Europa south west of 
Santander and 8000 feet high is one of numerous 
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possible observing peaks and advantage should be 
taken of this or some other elevated region 

It will thus be seen that there is plenty of scope 
for observers to scatter themselves along the hne ot 
totality and this should be done as much as possible 
The low altitude of the sun during totality at 
I abrador (27®) and Egypt (24°) renders both these 
regions somewhat unfavourable for the best observ¬ 
ations but there parties should at any rate be present 
The former remon can undoubtedly be left to 
Canadian and Amencan observers for it does not 
seem necessary that European observers should 
journey so far when more favourable stations are 
nearer at hand The close proximity of Egypt to 
many European countries renders this part of the 
zone of totality easily accessible Here the central 
line of totality passes just 1 little north of Assuan 
the outer limits enclosing Edfu on the north and 
Darmut on the south 

The probible weather conditions at the different 
stitions form an important item in eclipse matters 
for clouds can easily mar the work of even the best. 



organised expedition Omitting labrador a station 
that will not be occupied by observers from this 
country the north western portion of Spam doe* 
not seem to be particularly favoured with the re 
quired weather conditions According to Seflor 
1 Ifiiguez the director of the Astronomical and 
Meteorological Observatory of Madrid this locality 
during August is not on]> cloudy and damp but 
storms are of frequent occurrence Such a report 
however should not prevent one party it least from 
taking up a position there but it should suggest to 
many who had up to the present mide up their 
minds to observe in that locality to seek Station* 
further along the line and not congregate at a 
very probably unfavourable station such as this 
appears to be At stations towards the east the con¬ 
ditions seem to be more suitable the closer the 
M^terranean side is approached and accordmg to 
the authority mentioned above the probability of fine 
weather on this coast is very high Inland station* 
will probably have the disadvantages of dust and 
heat combined 
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Perhapa one advantage of the north-west over the 
east coast is that the former will be very much the 
cooler but m eclipse matters aky conditions precede 
temperature ronpiderations 
With regard to such matters as suitable sites for 
instruments their sifetv guards for camps build 
ing materials dtc the Spanish Government can be 
depended upon to render every assistance to those 
who apply through the propw channels ind the 
valuable aid they gave to parties during the eclipse 
of 1900 IS still in the memory of many observers 
Those who wish to know something about the 
routes to Spam the methods of travel and approxi¬ 
mate cost will find some interesting and usclul in 
formation in an article recently writen by Mr G h 
Chambers ind published in the Journal of the British 
Astronomical Asociation (vol xv No 2 p 9)) 
Another source of information specially useful to 
those visiting Spain is a publication just received from 
the Astronomical Observatory of Madrid entitled 


sky covered bv 10 then a or 3 would represent the 
condition of cloudiness at Philippevllle 

As regards temperature the diurnal vanaUon has 
an amplitude of 9° C or lo® C the mean ten^iera- 
ture being 24® C (75° F) By night the tempera¬ 
ture would thus be about 18® C or iq° C (64'' F 
or 66® !■ ) and at two hours after noon the maximum 
day temper iture would reach 29® C or 30“ C 
(84° F or 86® F) For stations situated some tens 
of miles inland there is a very rapid increase of day 
temperature 

Ine prevailing winds in August vary from N E 
to N VV t e are sea winds they are net strong 
and are not much augmented by the sea breere 
In Egypt the prospect of fine weather in August 
IS also very great so that observers who go to that 
rtgion nitd not be very anxious at any rate about 
clouds 

It IS impossible at piesent to give i full or even 
final statemint regarding the distribution of parties 



Mtmorii sobre el Eclipse Total de Sol del dia 30 
de Agosto de 1905 This has been prepared by the 
director Sencr tnncisco Ifliguez and contains details 
about climate and many useful maps in iddition to 
data about the eclipse itself 

The weather conditions for the stations situated 
in Mgeria Tunis and 1 ripoli stem to be very f tvour- 
able and should be made the most of For Algeria 
and more especially for the neighbourhood of 
PhilippeviBe we have some useful fact* which have 
been communicated through M Mascart by M A 
Angot of the Bureau Central Mdtdorologique Pans 
Dcding first with cloud and ram we learn that 
during the months of July and August PhilippeviIle 
IS the clgprest and dnest of all the coast stitions in 
Algena the mean rainfall for these months amount 
ing to 4 and 10 millimetres respectively out of a 
total of 807 millimetres for the whole year The 
average number of rainy days for each month totals 
two or three Storms are rare, but mcrease towards 
»» interior If we represent clear sky by o and 
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iking the line of totilitv but the following pre- 
liminiry but incomplete list imv be of interest and 
indicaUs not only the regions in it will be occupied 
by most of the Bntish expeditions but the thief 
types of observations that are proposed during the 
brief interval of totalit) bor the greater part of 
this information I am indebted to Major E H Hills 
C M G secretary of the Joint Permanent Eclipse 
(ortimittce of the Royal Society and Royal Astro- 
iiumical Society — 


Labraaor 


L ck Observers 
(Csnodiaa parties probsUjr ) 


[ Search for intta nieicanal 
planets Large seals 
[ corona pbotograpbs 


Spa%n 

Mr John Eversbed Near Burgos 


f Prismatic reflector photo 
I gr^y of chromosphere 
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Piof Callendu ^ 

Piof A Fowl«t iNmur Oropeu 
Mr W SbMkIetoD J 


{ ExpenoMitt* on coronal 
radiation Photography 
of the red and green 
regioni of the ipeclrem 
of the chromoephere and 


Lick Obecrren 


{ Searchforintra mereuttal 
planet Large scale 
corona photographs 
Polaniation observe 
tiont Spectroscopic 
photographs of chromo 
sphere and corona 




Sit Norman Lockverl 
Dr W J S Lrckyer^ 
Mr C P Butler J 


Near Philippe 
ville 


( Pnsmatic camera (three 
prisms) photimphs of 
chromosphere & c( rona 
Large scale prismatic 
I reflect jr photographs of 
chromosphere ^ corona 
Small scale photographs 
\ of corona 


Mr H !• Newall Near Bona 


/Spectroscopic and polari 
X sopic observations 


The Astronomer 
Koyal 

Mr F W Dyson 
Mr Davidson 




Prof Turner 
Mr Bellamy 


} 


Lick Observers 


lunts 

Sfax 

Ao// 


r Photographs of the corona 
on 4 inch and i) inch 
scales Spectra of 
I chromosphere & corona 
withMajor Hills s spec 
I tr set pes 

( P lariscopicobservati ns 
Cirona photographs 
with Abney doublet 
(I arge scale photo 
graphs of the corona ?) 

/ Search for in ra mercurial 
I planets Large scale 
corona photographs In 
tegrating spectroscopic 
photographs 


One of the novelties that will be attempted during 
this eclipse will be the photography of the eclipsed 
sun by means of the three colour process ihc 
earner t th it will be employed will probably bg one 
having throe lenses so that the exposures through 
the three coloured screens can be made simultaneously 
the correct ratio of the cxposiucs being obtained by 
adjusting the apertures of the lenses 

When It IS considered that in addition to these 
parUes there will most probably be exp^itions from 
several other countries such as Spam Tortugnl 
Holland France Germany Italy Russia Egypt 
&c and probably one or two more United States 
expeditions there is a great opportunity not only for 
occupying a large number of different stations along 
the line but of gaming a quantity of valuable 
matenal to enlarge our knowledge of solar physics 
WiLUAM J S LOCKYBR 


THE CEYLON PEARL FISHERIES^ 


this IS espeaally true of biological science To this 
attitude of indifference or aloofness we have grown 
accustomed, abroad it is a subject for uncomplimentary 
comment This attitude cannot be due to the convtc- 
bon on the part of our ministers that “ science is 
bankrupt" since when some mat industry is 
threatened by injuries whidi legismtion is powerless 
1 Rmort to iho Oownmoiit of Coyloii on ibo Poori Oyster Fiihcr •» of 
tiM Oolf^ Htnur By W A Hndmui D Sc K R,S Ac Fan t 
Pp ti1H-]oo (London 1 ho Roynl Sodvty 1904) 
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to check or some pest is threatening the welfare of 
the community the aid of the man of science is at 
once invoked 

The Pearl Fishery Commission is a striking example 
of the mtervention of the State to iid n crippled in¬ 
dustry by calling m the sid of the biologist 
The senes of barren years alternitmg m some 
mystenous way with years of plenty puzzled those 
engaged in this fishery for more tlian two centunes 
and moreover sc nously reduced the profits of the fish¬ 
ing To f ithi m this strange uncertainty and if 
possible to hnd means whereby more unifonn h irvests 
could be ensured the (jo\ rnment submitted the matter 
to a commission of inqui^ which his been held 
under the auspices of the Ceylon Government The 
results of this inquiry have abundantly justified those 
responsible for its m tptiun and should do much to 
tstiblish the advisibility ot instituting inquiries into 
other problems to which we could point that can only 
be deilt with by tr lined ind expenenced biologists 
The second part of Prof Hcrdman s report to this 
commission in no wise suffers by comparison with the 
first volume It is a very mine of information yield 
ing rich lodes cf fact without the trouble of any pro- 
liRiiniry crushing or sifting 

Ihis report opens with a luninous review of the 
history of the princip it fisheries from 1801 to the pre 
sent time and should j rove of the highest value to 
those engage d in pearl fishing in future for the causes 
of the rise zenith and decline of the different fisheries 
between these dates have been analysed and tibulated 
It IS now tstiblishcd beyond doubt that the normal 
life of the pearl oyster does not average more than 
five years and th it these especially to an animal so 
peacefully disposed as m oyster ire full of catastrophes 
and rumours of e dtastrophes' 

By way of illustration as to the truth of this we may 
well select an instance or so from this report On the 
‘ Kondatchi Paar in March iqoa there were about 
5 7SO 000 oysters By March xqo■^ these had been 
ilmost entirely wiped out of existence—eaten by star 
hshl Flic fishes and enormous rays also show an in 
satiable appetite for oysters and in the course of i 
few months will devour millions' Not seldom these 
oysters ere smothered or killed by the invasion of 
hordes of young of the ir o\\ n species But this is not 
all Shifting sands may overwhelm incredible hosts 
and millions arc swept iw ly by eurrents 
Man says Prof Ilerdman can do comp ir itivelv 
little to mitigate the seventy of such influences as tell 
ag iinst the lift md prosperity of the Pearl Oyster ” 
But It IS just bei luse he can do so little that there 
IS so great i need of a vigilant and intelligent watch 
being constantly kept on the different fishing grounds 
To t very considerable extent Prof Hcrdman has 
shown that man e in m ikc good these r wages or 
snatih the remnant t le ist of a disappearing host 
from destruction His plan is to transplant young 
oysters from beds known to be dangerous into more 
sheltered areas This re scue w irk is to bo further 
turned to account by using the w iifs and stravs which 
are to be garnercef by the inspection vessel for re¬ 
stocking old beds where they may grow and thrive— 
and beexime infcited by the chosen parisitc to keep up 
the growth of pearls of great price' 

To ensure this infection is one of the problems which 
Mr Hornell the inspector of fisheries is to solve 
The life of the pearl oyster is as we have remarked 
about five years and it is from those of this age that 
the finest pearls are obtained Herein lies a danger 
since there is always a strong temptation to delay fish¬ 
ing as long as possible to ensure big pearls Unless 
as Prof Herdman points out these b^ be carefully 
watch^ one of the many catastrophes which attend 
pearl oysters may carry off this precious crop before 
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It can be gathered A caie in iKunt » given by Prof 
Herdman The Mutuvaratu Paar which he^ to the 
south west of Karativo Island yielded during 1889 
1890 and 1891 some 117 cioo 000 oysters which reahsM 
very nearly i 000 000 rupees—the only fishery since 
1^14 that MM returned so large a sum The oysters 
raisM dunng these three >eirs steadily increased in 
value those lifted in iSqi—the oldest—^being by far 
dne most valuable But the record he remarks 
shws the nsk there is in trying for the enh'inced 
value by delaying the fishery once the oysters sre over 
5 years of ag^ In i8qi this bed must hive been 
0 years old and thiw ire described as rapidly dying 
OB many being dead and putrid ’ 

There are prospects of a good fishmg for next year 
and 1906 but the results of 1007 and the surreeding 
years depend largely it is pointed out on extensive 
mensures of transplmtition being undertaken without 
delay This Mr Horncll will doubtless accomplish 
Prof Herdman s memoir on the imtomy of the 
pearl < yster id^ much to our knowledge of the sub 
eit ind contains some valuable observitions on the 
iving in mil As in instincc of the lattir wc miy 


cite his remarks on the functions of the foot These 
he points out ire three fold the distil ventral »ur« 
f ice subserves locomotion the mednn ind posterior 
parts effect ittachment by means of the byssal fibres 
and lastly on account of the generil mooility of the 
organ and probibly of its sensory nature tne tp is 
of great use in clearing the gills and mantle from the 
intrusive pirticles thit cannot others isc lx. gs t rid of 

It IS concerning the latter function that we uould 
direct speciil attent on here In the living animil 
Prof Herdman has observed the foot pushed 
between the gill plate and over the inner surface of 
*the mantle gently stroking the surface ind insinuiting 
Itself into the crevices thus freeing the parts from my 
foreign bodies that might cause inconvenience 

Mr Hornell observed one oyster which had sustained 
an injury to the mantle pass the foot tip gently iround 
the edgu of the wound so as to work off the particles 
of dirt collected there The tip was even pissed 
through the wound to make the cleansing the more 
thorough 

Concerning the byssus it is interesting to notice 
that the operation of dredging for oysters for trans- 
plantation in no wise injures the animal when 
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anchored by the threads of which this is composed 
Und«r a great strain these break and are renewed 
agam within an hour or so the root of the old byssus 
bemg sloughed off 

Some interesting points concerning gill structure are 

K i especially with regard to the passage from mter 
enter lunctions by ciliated discs to junctions by 
organic union 

With regard to sense organs the pearl oyster is 
not very well provided But a distinct remonse is 
shown to the stimulus of light and shadow— ‘ a smsL 
bility which may be termed dermatoptic ' and appears 
to be located in the edges of the mantle and the sur> 
face of the foot where patches of more or less deeply 
pigmented epithelial cells are met with 
All kinds of creatures seem to find the pearl oyster 
*1 particularly toothsome morsel min alone ex> 
cepted who prefers to make manure of their bodies 
for the sake of possible pearls contained therein 
No less than seven different kinds of parasitic worms 
arc now known from the pearl oyster six of which are 
new species di scribed in this volume Of these only 
one 1 ccstodc 1 irvi (Tetrarhynchus uniontfactor) 
appears to be concerned in 
the formation of cyst 
) iris This fact is inter 
esting inasmuch as the 
formation of similar pearls 
in European mussels is 
due to the cercaria of 
(rem itodes 

As to the sequence of 
lusts called upen to nurse 
this precious cestode of the 
pearl oyster to m itunty 
much uncertainty prevails 
It was thought that file 
fishes and msmobranchs 
were the intermediate ver 
tebr itc hosts and this will 
probablv prove to be the 
case 

Certain novel features 
seem to be foreshadowed 
m the life history of thu 
p ir isitc when thf chain of 
evidence is complete 
lo begin with it would 
ippear that it enters its 
first host—the pearl oyster 
—as a free swimming planani like larva inasmuch 
IS certain I irva, of this type but containmg calcareous 
corpuscles recalling those of cestodes were taken in 
plankton and these beir in many features a close 
resembi ince to the eirliest encysted lirvte found in the 
peirl o>ster 

It IS issumed that these fret suimming forms are 
tetr irhynchids though hitherto it has been beUeved 
that tetr irhynchid hrv» mike their way into their 
first hosts while still encased within the egg shell The 
bothriorephilids hare free swimming larvae but these 
are ciliated That the larvte in question must be 
tctrarh>nchids seems certain since older larvae show¬ 
ing several stages of development belonged un¬ 
questionably to the genus Tetrarhynchus 
It was believed that these larvae were next ingested 
by file fUhes IB ilistcs) but it now appears diat the 
tetrarhynchid larvae of Balistes of which three speciee 
arc described in this report are quite distmet forme, 
distinguished by the presence of a vesicle, whidi le 
wanting in the pearl oyster larvae Further the more 
advanced larvae of die pearl oyster have arrived at a 
later stage of development than the larvae found In 
Batistes 
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The final ataf e of the pearl water ceatode waa aup^- 
poaed to be undergone within the body of an elatmo- 
brancfa which fed upon Baliatea But, ao far, the only 
elaamobranch tetrarhynchid which the authora have 
examined waa obtained from the spiral valve of a sting 
ray {Tanaura melanospttos), and this larva was of a 
species quite distinct from either the Baliatea or oyster 
larvae It la to be noted, however, that from this ray 
two perfect specimens of Batistes were taken 

Thus, though we may yet find that the sequence of 
boats u as waa indicated in the first volume of this 
report, we are at present left somewhat in doubt In 
due bme, doubtless, Messrs Shipley and Hornell, the 
authors of this really fascinating section will solve 
the nddle 

We have dealt at some length on this matter be¬ 
cause, apart from its interest as a sequence of stirring 
events in the life-history of a very humble organism 
it has considerable importance from an economic 
pomt of view since, when the chain of evidence is 
complete, it may bo possible as was first suggested 
by Keelart in 1857 to raise the percentage of pearls 
by infecting oysters in othir beds with their parasites 

Prof Jeffrey Bell contributes some notes on the 
echinoderms appended to a description of the species 
collected bv Prof Hcrdman Although these notes 
barely fill three psges Prof Boll has crowded into this 
space some trenchmt criticisms and some really 
valuiblc facts 

The reports on the irthropods ire full of interesting 
matter and de il u ith a Hrge number of new species 
but we venture to think that 1 longer summ iry of the 
principal results nrrived at would hive added to the 
usefulness of thcsi chiptors Dr Oilman’s work on 
the Cumacoa will be welcomed inasmuch as no species 
of this group hast hitherto been described from an> 
part of the Indnn Ocein 

The collection of cephalopods his been worked out 
by Dr W E Ho>k Though small it contained one 
new species of unusutl interest This was a small 
octopus, which his been mmed Polypus arborfsetsif 
on account of the presence of curious branched pro 
cesses scattered ill over thi body some of which art 
surmounted by i tuft of fibrils After a most careful 
study Dr Hoyle is still uncertiin as to their purpose 
He dwells at considerable length upon their micro¬ 
scopical strut turc He is satisfied tnat they are not 
parasitic org-inisms nor ire they ho considers 
glandular or phosphorescent organs The fact that no 
nerves have been tneed to them would seem to show 
that they are not tictile bodies yet on the whole he 
considers that it is this function which they perform 
Prof Herdman who has studied the living animal in 
a small tank describes these mysterious processes as 
being contractile nnd ‘ kept frequently moving—un¬ 
coiling to *1 considerable length and then curling up 
again suddenly ” This seems to suggest that they 
may be alluring organs comparable to the waving flig 
of the angler-fish or the long worm-like tongue of 
the “ mata-mata ” tortoise 

The fishes collected during this investigation hive 
been described by Mr J Johnstone Twelve species 
in all are dealt with 

The most interesbng feature of this report is thit 
concerning the supposed naso-pharyngeal passage in 
Cynoglossus Kyle in 1900, described in this genus 
a curious nasal sac which he believed communicated 
wnth the mouth by means of a pore iq the floor of the 
sac, a feature which he regarded as of considerable 
morphologtcal importance 

Mr Johnstone examined several species belonging to 
this genus, and in no case did he find this naso- 
phar^geal passage But what is really interesting 
» the uct that he found this cavity, on more than one 
occasion, inhabited by a copepod Since this creature 
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anchors itself by hooks the presence of an occasinwt 
hole in the floor of this chamber is not to be woodeied 
at! 

There is a wealth of plates in this volume alt of 
which are as good of their kind as one could wish/ 
The same cannot be sud of one or two of the tftxt 
figures however which leave much to be desired— 
nottilbly the figure of the dissection of a pearl oyster 
on p. 43 

Yet another volume is required to complete this re¬ 
port, this IS promised early next year Judging by 
the standard set by the two volumes now issued, the 
complete work will form one of the most valuable 
commentaries on 1 great industry yet issued 

WPP 


NOTES 

At the invitation of the British Association the local 
committee in Joh innesburg has nominated the following 
as vice presidents and secretaries respectively of the different 
sections for the meeting in South Africa the general* 
irrangemrnts of which were described m Nature of 

Februiry a (p jaj) — Vatlnmitics and Physical Sctenct — 
vice president Di Breyer se ri 1 ir> Mr R 1 A Innes 

Chcnitslry—Mr J R Williams Mr W A Caldecott 
Geology —I>r I orstorphme Dr M >Iengr laff /oology— 

Dr Gunning Dr Pakes CLO^raphy Mr F H V Mel 

vill Mr F Flowers tconomu Science and Statistics — 
Mr S Ivans Mi Rcbert A Abibrelton hngmiering- 
Mr S Jennings Mr F Williams tnlliropology—Dr 

Sihonland Mr \ von Dessauer Physiology —Sir Kendal 
1 rinks Dr \ Mick iwie Botony—-Mr Burtt Davy 

Prof Pearstn hdiicationnl Science—Mr 1 B Sargont 
PM HeleShiw 

iiiE llunleiiin orition delivered by Mr John Tweedy 
U 1lh& Royal College of Surgeons on 1 ebruar) 14 and 
ibAdged elsewhere in this issue contains several intirest 
mg’referentis to the growth cf natural knowledge hv the 
use of the experimental method with illustrations from 
John Hunters work It has been said that though Hunter 
had never read Bico h s method was as strictly Baconian 
is if he had Mr 1 weedi pointed out that this view is 
based upon c complete misinterpretatir n of the Baconian 
system Ircncis Bccon himwll neither knew nor under 
stood the physical sciences ind his spirit was much less 
modern lhan that of his illustrious namesake Roger 
Hiron who lived three hundred jeirs before him John 
Hunter did not follow the mechanical methods of the 
Baconian system but he possessed ivery moral and mtel 
lectual qualification for useful scientific research—a fertile 
imagination reidy to suggest possible rclitions of facts 
openness ol mind and a conscientious scientific spirit th it 
submitted every hypothesis to the test of observation and 
experiment taking nothing on tiust Mr Tweedy octu 
pied the chair ct the fcstiial dinner held at the college in 
the evening of hebnnry 14 when there were jM’eserft, 
among others Prof C Allbutt Sir W Broadbent Si/ 
Lauder Brunton Sir D Duckworth Sir Harry Johnston 
Sir Norman I ockyer Sir W Ramsay Prof C Stewart 
Sir W T Thiselton Over Prof W A lilden and 
Sir F Treves 

Tiix death on btbruars 9 at the age of forli four of 
Mr I O Pickard Cambridge makes a break it will be 
impoteible to fill in the ranks of British arachnotogists 
From boyhood he had devoted hiinacif to the study of 
English spiders and was rightly regarded as the leading 
authority upon this subject He completed, moreover In 
1904 his monograph of the Central American spiders for 
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Goditiitn and Salvin t Biologia and thii work tupple 
m«nt«d by tha determination of tpecimena in the Britiih ' 
Mmeum and of the rollectioni made by himself on the 
Amazons gave him a quite special knowledge of the 
Neotropical species He unfortunately left unfinished 
his revision of the generic nomenclature of spiders and 
also the county records of Ararhnida he was compiling for 
the ' Victoria History Mr Cambridge was an admir 
able draughtsman as is testified by the plates illustrating 
the many papers he contributed to scientific soc cties and 
periodicals 

IdATHBUAllciANS Will hive heard with regret that Mr 
Robert Fucker died on January 39 He received h s uni 
versity education at St John s College Cambridge of 
which he was a scholar and was placed among the 
wranglers in 18^5 He became a schoolmaster and was 
for many years head mathematic il master at University 
College School His original contr butions to niithematics 
deal chiefly with configurations of points lines and circles 
related in special ways to a fixed tmngle and one svstem 
of L rcles which he disccvered is iilltd after hs name 
He was ilso the editor of Cl fiord s Mathcn atital 
Papers In 1W7 ht became one of the secretar es of the 
I ondon Mathematical Society founded in 1865 From that 
time forward he made the society his peculiar caie and 
the success which it has attained is almost entirely due to 
him He retained the office of secnretiry for th rtv five 
years editing the Proceidttut ind conducting the corre 
spondence with authors and referees—a delicate duty in 
respect of which he established an adm rable tradition 
He also wrote an account of the early h storv of the 
society In all his work he was business 1 ke and 
thorough and at the same time modest and unselfish 

Tint new wing which is to complete the Armstrong 
College of Science in Newcastle on Tyne will be opened bv 
the King next vear 

Tut Soci#t< nationale d Agriculture de France has 
awarded to Prof Wm B Alwood of Charlottesville Va 
4 diploma and silver medal for his recent work in pomology 
especially as relates to the ferment itfon of bj products 
from apples 

Thf nniversarv meet ng of the Geological Soc ely was 
held at Burlington House on Friday February 17 Dr 
J E Marr F R S was elected president After the pre 
sentation of the medals and prizes already announced 
(p 353) the president del vered his anniversary address 
which dealt with the classihcation of the sedimentary rocks 

Akrangrhknts have been made whereby messages may 
be sent to Cunard ma 1 steamers at any stage in their 
Voyage acrobs the Atlantic Dunng the frst three or four 
days after the vessels leave I tverpool the messages will be 
sent from Poldhu Cornwall direct to the steamer During 
the next three or four days the messages will be forwarded 
by table to the North American Continent and repeated 
thence to the approaching ship 

Wa learn from the Itmes that the Treasury has agreed 
to place at the disposal of the Board of Trade 500! per 
annum for four years for the purpose of taking practical 
steps to encourage and investigate the development of the 
ODtton growing area of the Empire This sum will be 
used (i) for the payment of scientific assistants who 
would themselves do part of the proposed work and would 
also set free members of the existing staff of the Imperial 
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Institute for the purpoee, and (s) for defraying the cost of 
equipment It has also been notified in connection with 
the mineral survey which the Government of Northern 
Nigeria has in contemplation that a sum of 300I per 
annum will be paid to the Imperial Institute in order to 
defray the expenses of examining specimens of minerals 
&c sent to the scientific and technical department to long 
as the survey is in progress probably a period of three 
years 

On Saturday next February 35 Mr D G Hogarth 
will begin a course of two lectures at the Royal Institution 
on Archnology On Tuesday February 38 Prof Karl 
Pearson will deliver the first of three lectures on ‘ Some 
Recent Bio ictric Studies On Thursday March a Prof 
H H Turner will commence a course of three lectures on 

Recent Astronom cal Progress and on Saturday 
March ii Prof J J Thornton will begin a course of 
three lectures on Flectrical Properties of Radio active 
Substances The Fr day evening discourse on March 3 
will be delivered by Chevalier G Marconi on Recent 
Advances in Wireless Telegraphy and on March 10 by 
Prof J J Thomson on the Structure of the Atom 
Mr Perceval I andon will give two lectures on Apnl 4 
and 11 on Tibet Mr A Henry Savage Landor s lec 
tures on Exploration in the Philippines ’ having been 
deferred until efter Faster 

Tiik annual report of the council of the Institution of 
Mechanical Eng neers was read at the annual general meet 
mg of the institution on February 17 The first report by 
Prof David S Capper to the steam-eng ne research com 
mittee has now b^n completed and together with a pre 
liminarv report on progressive speed and pressure trials 
earned out previous to March 1896 will be presented at 
the March meeting Since the presertation in January 
1904 of the late S r William Roberts Austen s last report 
th alloys research committee has continued its work at the 
Nat onal Phys al I aboratory Dr Glazebrook director of 
the laboratory has arranged a ser rs of investigations on 
specimens of ni ket steel presented by Mr R A Hadfield 
It IS anticipated that a further report w II be presented this 
year by the cc n 1 itlce communicating the results of these 
researches 1 urther investigat nns having great practical 
importance are now being considered Prof F W Burstall 
reports that the two specially constructed large gas engines 
and a gas bolder erected in the new power house of the 
Birmingham Un vers ty arc now available for the gas 
engine research committee s experiments A scheme of 
experiments indicating the methods of working is under 
consideration and it is hoped that the next report will be 
ready for presentation at the opening of next session A 
gift of loof towards the expenses of carrying on the re 
search has been received from Dr Ludwig Mond F R S 
The series of experiments on initial condensation in steam 
cylinders which Prof T Hudson Bcare is carrying out 
with special apparatus for the purpose are in act ve pro 
gprss but ire st 11 incomplete 1 he results obtained so 
for however justify the hope that the committee will be 
able to present during the year 190s an interim report 
dealing with the results obtained in the experiments on 
non jacketed cylinders It is intended to hold the next 
summer meeting in Belgium in view of the International 
Exhibition to be held at I lige this year 

Wa have received from Messrs John Wheldon and Co 
of Great Queen Street a copy of a catalogue of zoological 
and sporting books and papers arranged geographically 
To those who are working on faunas and distribution the 
list will be distinctly useful 
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In vol V , No 5, of the Rtcordt of the Auetraiian 
Mueeum Mr R Etheridge deecribee the remaini of a pie 
•loMurutn reptile of the genue Cimoliosaurue from the Upper 
Cretaoeoui of White Qilfe, New South Wales which have 
been completely opalised This is the second skeleton of the 
genus which has been obtained from these deposits in tn 
opalised condition Precious opal occurred only here and 
there—more especially in the transverse processes of the 
neck—in the second specimen the ruhness of the colour of 
which bora no comparison to that in the example first 
obtained 

Mr W E Claru of the Edinburgh Museums sends us 
a paper from the Annalt of Scottish Natural IJtsiorr ftr 
January on the vole and the shrew of Orkney The vole 
which It will be remembered was recently discovered and 
named by Mr Millais turns out to be remarkably interest 
ing for It appears to come nearest to the water vole 
although its dentition is of the type of the common field vole 
The shrew Mr Clarke believes will probably turn out to bt. 
the pigmy species Mr Clarke has been assisted in his 
insestigation into the structure of the vole by Prof O t 
Bradley 

Dr Gilchrist s presidential address to the South Afrii m 
Philosophical Society at the meeting in August last whuh 
IS reported in the latest issue of the Transactions of thit 
body deals with certain features of the marine fauna of 
South Africa It is shown that as the Cape seas receive 
currents from different parts of the ocean so the fauna is of 
a particularly varied type containing North Atlantic Ant 
arctic and Indian types and even an element from the 1 ar 
East 

Thb subject of the aflinity of the endothiodont reptiles is 
resumed by Dr R Broom in part iv of vol xv of the 
Transaetions of the South African Philosophicil bociets 
Ihe author emphasises their relationship to the diiyno 
donts and shows that while in the endothlodonts the ten 
denev has been to inirease the development of the me tars in 
the dicynodonts the latter teeth have been lompletelv 
eliminated In our own opinion Dr Broom s work tends 
to show that both groups shruld be induded in a single 
family 

iHR report of the director of the botsnic gardens -uid 
domains Sydney for 1003 refers to the changes in the 
gardens consequent upon the extension into the inner 
domain 1 ree planting m the Centennial Park has been 
continued the additions during the year being principally 
Acacta binsrvata Eucalyptus botryotdes woolly butt 7 ns 
taiua conferta brush box and species of Casuarina Many 
of the various species of Eucalyptus have suffered from the 
attacks of a coccid identified as Snocoecus conaesus 

Tub Philippine Islands are yielding a number of interest 
ing plants A second list by Mr E D Merrill has been 
issued as a publication No 17 of the Bureau of Government 
Laboratories Manila The author distinguishes twelve 
species of Terminalia in his synopsis of the genus thne 
being new Among other new plants are four species of 
Pandanus three of Illipe (=Bassla) and a climbing 
Dischidia belonging to the section Conchopyllum in which 
the leaves flattened against the supporting tree trunk serve as 
a shelter for ants 

A PROORBSS report on the strength of structural timber by 
Dr W K Hatt forms Orcular No 3a of the forestry series 
published by the United States Department of Agriculture 
Tests were made with long>leaf pine, Pmus^ palustns 
loblolly Pmus taeda, and a red fir known also m Oregon 
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pine Psrudoliu^a toxi/nlia I ong leaf pine is the standard 
timber of construction but is not always obtainable In long 
pieces when red fir tikes its place red fir produces 
long straight timber but shows lonsiderable variation m 
quality loblolly being prinnp illj sap wm d has to be treated 
with priservnlives if it is required for externd work Ex 
penments were ilso made with sweet gum I iquidambar 
styraciflua to asiertiin whether the timber could be bent 
and put to the same uses is hickory but the results were 
not favourable 

WiiFs we consider the enormous nass of material which 
has been accumul tied regarding tl e quantity of ram which 
falls It IS rem irkablr h<« 1 ttle itlentuin ippears to have 
been given to thi nu nl er ind size of the drops A verv 
simple ond ingenious mith I if studiing raindrops is de 
scribed in a pipir in the Monthly nrather Review for 
Oitober 1004 bv Mr U \ Bentlri I hi raindrops are 
illowcd to fan into Us r of drs fltur one inih deep which 
IB cxponed to the lain for 1 fiw secinds The flour is, 
illowed to stand ftr some tune and the pellets of dough 
tath r prisinting 1 ri s Ir p in thin pi ked out and mav 
b* prisersed Ihi method was tesud b\ allowing miisured 



di p» of witer to fill fiom a height into the flour it was 
fiund that the dough pellet differed but little in siiv from 
the drop which piodured it In the piper a serus of interest 
ing photognphs of suih dough pellets is gisen illustrating 
the variation in the sire i f the raindrops during the course of 
showers of different t\pes Ihe 1 irgest drops met with 
s mewhat exceeded i fifth t f an inch in diaimler this is m 
agreement w th the obsers itions o*’ Wiesner (quoted by 
U mn in his I ehrbuch ) wh li gm 7 mm is an upper 
limit Mr Bentley givis tibles showing the relative 
frequency of occurrcnie of drops of larous sizes in ram 
from various kinds of clouds 
Wb have received from the secretary of the English 
Ceiamic Society a copy of ts Iramactions for the session 
1903-4 The societt whih has its headquarters at 
lunstaU Staffordshire is still in its infancy but it wouW 
appear that its existence is likely to exert considerable in¬ 
fluence for good on the future development of the Englirii 
pottenes The Transaitions contain papers describing 
attempts to solve special problems in the industry and the 
keen discussion which followed their delivery is indicative 
of the intsrest with which they were received There can be 
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link doubt that tucb o toclety mutt tend to the iprend of 
knowledge and the improvement of method In pottery menu 
facture 

An interetting paper by R Kremann on the melting point 
of diMociating tubftonrei and the degree of diMoriation 
during melting it contained in the SttMungiberuhte (190^ 
vol cm part vii ) of the Imperial Academy of Sciencet 
of Vienna brom theoretical conciderationt involving the 
law of matt action melting point curvet are deduced for 
aubttancet such at the compoundt of phenol with aromatic 
baaet and with pane acid at different degrees of dittoci 
ation By comparing the rtiape of these curvet with those 
obtained for instance on adding aniline to the compound of 
aniline and phenol the actual degree of dittociation of these 
substances during melting may be very approximately nscer 
tamed Incidentally the importent result it established that 
the addition of one of the products of dissociation of the 
compound may in many cates cause a nte in the melting 
point without there being question of the formation of an 
isomorphous mixture The results obtained are applied to 
an investigation of the addit ve compoundt of nitroto 
dimethylaniline with vanous aromatic bates 

In an inaugural diste tation for a doctorate at Bonn 
University Herr Jacob Steinhausen presents the results 
he has obtained during a research on ‘ enhanced lines 
Adopting the English name originally proposed by Sir 
Norman I ockyer the author gives a detailed description 
of the enhanced lines and their different appearances in 
various spectra and then describes the apparatus and 
methods employed by him in his own research Using a 
small grating of i metre radius which produced a dis 
persion such that 10 Angstrdm units extended over 
0505 mm on the plate he photographed and compared 
the arc and spark spectra of the elements A 1 Sb Pb Cd 
Mg Hg Bi Sn 7 n Ba Ca Sr and T 1 using in most 
cases metallic poles for the spark and powdered metal or 
salt on carbon poles for the arc The wave lengths are 
only given to the nearest unit and will therefore need 
redetermining with a larger dispersion before they become 
of any great use for stellar identifications In discussing 
the nature of the lines the author adopts an error made 
by Prof Kayser (‘ Handbuch der Spectroscopie ) vir 
that in accounting for spectral variations Sir Norman 
Lockyer has always considered only the temperature of 
the spark as the cause yet it is now more than thirty 
years since the discoverer of enhanced lines explicitly 
stated that the possible effects of electrical variations must 
be included in the general term temperature 

Some ten years ago Prof H Moissm in the course of 
his work on the production of carbides in the dectnc 
furnace prepared aluminium carbide and showed that in 
ccmtact with water pure methane was evolved thus giving 
a new and direct synthesis of this important hydrocarbon 
In the current num^r of the Comptts rendtu (February 13) 
Prof Moiksan and M Chavanne give an account of their 
determinations of the physical constsuits of pure marsh gas 
prepared in this way The methane after being freed 
from traces of moisture and less volatile impurities by 
passing through a tube cooled to -85® C is solidified by 
cooling with liquid air and any more volatile gases pre 
sent pumped aWay The gas allowed to boU off from the 
crystals was preqM to be pure by a combustion analysis 
and possessed at V C and 760 mm pressure a density of 
OSS47 the theoredcal density being 0555 The meibng 
and boiling points were measured by means of an iron j 
Constantin tbermocou| 4 e, prevuwsly standardised against | 
a petroleum ether thermometer the crystals melting sharply 
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at —184* C and bolting at -164® at atmospheric pressure 
The authors add that the methane purified in tlus way 
always possessed a sweet faint garlic odour which cannot 
be attributed to impurities and must be regarded as due 
to the gat Itself The reaction between solid metharw and 
liquid fluorine was studied at tbe same time the two sub 
stances instantly combined the reaction being accompanied 
by a bright flash and a violent explosion completely pul 
venting the glass tubes 

A TWELFTH edition of Mr W T Lynn s booklet on 

Remarkable Comets has been published by Messrs 
Sampson Low Marston and Co Ltd 

The Cambridge University Press has published the first 
number of a new scientific periodical entitled the Journal 
of AgruuUural ^tttnee The magazine is edited by 
Messrs R H Biffen A D Hall T H Middleton and 
r B Wood m consultation with Messrs W Bateson 
F R S JR Campbell and W SommerviIIe It is 
intended to c rculate among agricultural teachers and 
experts and will be issued as material accumulates in 
pirtb of about one hundred pages Fach volume will con 
Mst of four parts The first number appeals to workers 
in many depirtments of agricultural research and among 
the articles it contains may be mentioned those on Mm 
del s laws of inheritance and wheat breeding by Mr R H 
Biffen the influmce of pollination on the development of 
the hop by Mr A Howard the importance of the removal 
of the products of growth in the assimilation of nitrogen 
by the organisms of the root nodules of legum nous plants 
by Mr J Golding the analysis of the soil by means of 
the plant by Mr A D Hall variat on in the chemical 
composition of the swede by Mr S H Collins soil 
analysis as a g^ide to the manurial treatment of poor 
pastures by Messrs F B Wood and R \ Berry and 
the improvement of poor pastures by Prof T II Middle 
ton 1 he magoz ne should prove of interest and help to 
ail teachers of agricultural science av well as to those 
engaged in research in this field of knowledge 

The third part of Herr C K Schneider s Illustnertea 
Handbuch der I uubholzkunde has just been published by 
the firm of Gustav Fischer Jena Ihe first two parts 
were reviewed in Nature of November 34 1904 (vol Ixxi 
p 76) and n further notice will appear after the work 
consisting of about nine parts has ^en completed 


OUR ASTRONOMICAL COLUMN 

Fi iiEMERis FOR Comet 1904 i —The following is an 
extnet fron a erntinued ephcineris for comet 1 >04 e as 
calculated from M Fayet s elliptical elements bv Dr E 
Stromgfren and publish^ in No 3994 of the Islronomtsche 
Nachnekten — 


Feb as 3 >«> 47 +30 7 01669 01833 046 

Mar I 3« 3 +3* o oiyii 01359 043 

M 5 3 33 44 + 33 47 01757 01486 039 

•• 9 3 45 49 +33 sj 01805 oi6ti 036 

» >3 3 58 »6 +3050 01855 01736 033 

The comet is now becoming very faint and is travelling 
in a north easterly direction through the southern part of 
the constellation Perseus On Mora 11 it will pass near 
to t Persei 


Rbvieeo Elxnbnts for Borreixv s Comit (1904 «) — 
When publishing the previous set of elements for comet 
1904 a M Fayet explained that as his computations were 
based upon the resulU of only a few observations they 
could only be regarded as approximate Now however 
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bu mode another research regarding thia comet a c 
obtaining the following set of elements as his result — 


oe = 351* 13 58 98J 
OR? - o 145175 

log « 9 793306 

M = 503 93* 

rhese elements give a close agreement wilh the places 
determined by independent observations and indicate that 
Borrelly's 1904 comet is really of the short penod type 
completing Its orbital revolution in about seven ytars 
instead of six years as given by the previous elements 
{Comptes rtndus No 5 1905) 

The Son s Rotation —During the years 1899 1 )oo and 
1901 Prof N C Dundr made a further senes of observ 
abons of the rotation velocity of the sun at different helio 
centric latitudes Combin ng the results with those 
obtained by him during a similar research prosecuted 1 
the years 1887-1889 and now corrected he found the values 
given in the following table — 


wherein ^ = the heliocentric latitude •» = the rotational 
velocity of the sun s edge n * the number of obsmations 
and (- the daily rotation angle (Astrotiomische Var/i 
ruhten No 3^) 

Seconoasv SiiAtww ON Satcen s Rings —During i 
senes of observal ons of Saturn made at Aosta (Italy) n 
October November and December 1904 Signors M 
Amann and Cl Roaet observed a secondary shadow other 
than that of the planet projected on to the tUuminatel 
surface of the r ngs T irst seen on October to this 
shadon was thinner and much less accentuated than that 
of the planet whilst its i urv iture was m the opposite sense 
to that of the latter bod) 1 rom O tober so to Ntvembtr 
15 despite the fs t that numerous opportunit es of 
observing it occurred the shadow was not seen but from 
the litter dote unt 1 the end of De ember it was shown on 
twenty s x drawings of the system On seven drawings made 
between December as and 27 the shadow appeired bifur 
rated where it traversed the inner ring and on November 
a8 and sq a third line of shadow narrower and feebler 
than the pre fding and much further from the planet wis 
seen (Comptei rendut No 4 1905) 

Obser\ations or tiif Zodiacai Light —During i so 
journ on the summit of Mont Blanc on September ai 
and 22 1904 M A Hansky made a number of observ 
itions of the Zodiacal Light ind found that its form was 
that of a spheric il triangle having its apex near to the 
ecliptic \t yh 40m (M T Paris) the altitude of the apex 
was 52“ the length of the triangle reckoned from the 
centre of the sun was 80“ and its breadth was at th 
honxon 24® and in the plane of the sun a ixis 30® 1 b 

latitude of the apex was + 2® and three xones were dist n 
guishable in the light The first of these had the form of 
a spherical triangle and was verv feeble the second wss 
more parabolic whilst the form of the third was a parabola 

In his paper published in the Comptet rendut (No 6 
1905) M Hansky indicates the pomts of resemblance be 
tween this phenomenon and the corona and mokes a 
number of speculations as to the true nature of the light 
He concludes by saying that he believes it to be an elec 
trical phenomenon of the same type as the corona and 
that It IS probably simply a prolongabon of the coronsl 
streamers 

Pbkmanbnt NuwBBas for thf Minor Plankts oiscovRRrn 
during 1904—In No 3994 of the Attronemisehe Naek 
rtchten the permanent numbers allotted to the minor 
planets discovered during 1904 are given Th^ list con 
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number discovered during last year to be twenty seven The 
provisional designation the name of the discoverer the 
date of discovery and the authority for the orbit are also 
given for each planet A number cf notes explain the 
absence for various reasons of severil bodies to which 
provisional des gnations were allotted from the final list 

SlUDIhS IN FUGFMCS 
AT a meetmg of the Sociological Society on February 14 
Mr Francis Galton communicated two papers — 
(i) restrictions in marriage and (2) studies in national 

•““ra first paper he remarked that marriage as one of 
the M il sgencies that influenced the racial Qualities of 
future generations came within the purview ot eugenics 
It belonged U the practical policy arising out of eugenic 
science to promote such choice in marriage as should 
tend to the reproduction of the higher types of individual 
Anthropological investigation had shown marriage to be 
one of the most modiaable of social institutions Hence 
the assumption was warrantable thit with the gridual 
incorporauon of eugenic cone ptinns in the social uM 
there would proceed a concu 11 tanl change in the customs 
and conventions affecting mirnage The paper then pro 
ceeded to illustrate by actual cxanples the modifiability 
of marriage custons In one or other of its many forms 
polygamy was now permitted—by religion customs and 
I1W—to at least one naif of the population of the world 
though Its practice night be restricted on account of cost 
lomestic peace and the msufticiency of females In 
Christian nations the prohibition of polygamy under severe 
penalties by civil and e cles asti al law had been due not 
to any nitural insf net igainst the pra tico but to con 
••deration of s cial well being Hence it might be inferred 
that equally strict limitations of freedom of marriage 
might under the pressure of worthy motives be hereafter 
nacted for eugenic and other purposei. Lndogamy or 
the custom of marrying exclus vel) within one s own tribe 
or caste had been sanctioned bv relig on and enforced I y 
liw m all parts of the wcrld but chiefly in long settled 
lit ons where there w s wealth to beque tth ind where 
neighbouring commun t es professed different creeds 
bndogamous systems of narriage rested on customs deter 
n ned by a certa n rel gious view of fii ilv properti and 
fii ily descent Cugcni s dealt with whit was more valu 
able than money or lands namely with natural inherit 
ince of high hara ter capable bra ns fine phys que and 
vigour 11 short w ih all that was most desirable for a 
fimily to possesk It iin ed at the evolut on and preset 
vation of high races and it well deserved to be stnctlv 
enfor ed In every scx-iety there existed conventional re 
ktr t ons of the nature of taboo though not nccessar ly 
called by that name If nrneugenc un ons were pro 

hib ted by sc ch tabcxis none would take plice Marriage 

sfle tion was very largely conditioned by motives based on 
religious and so 11I concent on Persons who were btrn 
coder the vinous marriige svst ms lived under such rules 
without any obj ct on 1 hey were unconscious of their 
restriction 

I nder the heiding St 11 cs m National Pugenics Mr 
Galton commun rated whit he described os an un 
author sed jirognm ne of what he conceived to be the 

duties of the Prai s Galton research fel wship in 

national eugenics The topics to be considered he classified 
under the following headings —(t) Estimation of the aver 
age quality of the offspring of m irried couples from their 
Jiersonal and in estral dati This include! questions of 
fertility and the determination of the probable error of 
the estimate according to the data employed (a) Fffeets 
of action by the State and by public institutions (3) Other 
influences that further or restrain parti ular classes of 
marriage (4) Heredity The facts ifter being collected 
should be discussed for improving our knowledge of the 
laws both of actuarial and of physiological herMity the 
recent methods of advanced statistics being of course used 
(5) Bibliographical compilitions (6) Fxtension of eugenic 
studies by wider cooperation (7) Certificates With re 
gard to the last named he said that in some future time 
dependent on circumstances he looked forward to a suit* 
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ible authority iHuine eugenic certificate! to candidate! for 
them They would imply more than an average ehare of 
the leveral qualitiea of at leait goodne!! of conetitution 
tf phyeique and of mental lupacity 

1 he diM-uuiun on the papers waa opened by Dr Haddon 
who Slid Mr Galtun nought to ektablieh a science of 
cugenick he took it because the pobtulatee of eugenic! 
were an inevitable corollary from the general doctrine of 
organic evolution—in the building up of which Mr Gallon 
had played a notable part Ihe evolution of the kpccies 
having reached a self conscious stage In man it followed 
of necessity that increakingly rational and coordinated 
attempts should be made to guide and direct the evolu 
tionary proceks towards definable and verifiable ideals It 
was as hr understood it the aim of eugenic studies to 
ascertain the means av ulable for this rational guidance 
of human evolution ind the defining of the ideals towirdb 
which It should be directed Ihere was ample warrant in 
anthropological data for the assumption that in the de 
velopment of niarr age customk there was a tendency 
towards adaptation to higher social purposes 

Dr b W Mftt said there were two general ways 
towards the rational improve nent of the stock —(i) hy 
I checking the reproduction of the unfit and (a) by 
encouriging the reprcduition of the fit tor the former 
purpose the rcadiebt means would be the segregation of 
defect ve children while quite voung and the curtailment 
of their social privileges as they grew to maturity As 
regards means towards the encouragement of fertility in 
the higher types he suggested as an initial tentative m 
prcctical measures a further development of the present 
svktcm of n amage registration Why for instance 
should not medical as well as legal certificates of marriage 
be procurable at registry offices Ihe former would be 
of the nature of a bll ot health certifying that the con 
tracting parties rea hed a certain standard of hygienic 
requirement Such certificates would of course be volun 
tary but since they would be valuable not only to their 
possessors but also to their children they would tend to 
come into general usege In any case he conkidered it a 
matter of national i nportance that Mr Galton s concep 
tion of eugeics should be most s riously mnsdered Ihe 
first desdoratu n was li get it accepted as a legitimate and 
honful sti 1> 

Mr Lrncst Crawicv sa d Mr Galton s paper showed how 
inthr pological studies ould be made fru tful in practical 
politi s So irlogy she uld be founding its science of 
eugen cs up n anthropol gy psychology and physiology 
Me h ped th it while chieflv cxins der ng the normal in 
dividual It would net f rget the special claims of those 
abnormal p rs is whom wc call geniuses In a well 
rdered Stat thev should be cons dered before the de 
generate and the d sensed As regards marriage customs 
he took It as m assured generalikation of anthropological 
science that there ire two permanent polar tendencies in 
human nature first ogn nst unions in the same home and 
secondly against too promiscuous marriage Many customs 
assumed by early anthropc logists sk normal types were 
he believed n ere kports—such ns group marriage and 
marriage of brother mid sister Polyg i ny he believed to 
be an example of a certain tendency in man to confuse 
sexual (1 e organic) with matrimonial (i e social) concerns 
They must beware of this confusion and therefore be on 
their gusrd against ts pcssible effects in studying cugenus 
Mr Galton s suggest on that religion was ailed upon 
to play a part in the development of eugenics he con 
sidered to be a sound deduction from history snd anthro 
pologv In the sanctilicitcn of mnrnige religion had 
one of Its earliest and greatest functions and as primitive 
rim^in in this at in other respects was based upon the 
best knowledge of primitive times (i e upon primitive 
science) so the most developed form of religion should bo 
illuminated by the most advanced form of knowledge (i e 
bv contemporary science) 

Dr r Westermnrik said he entirely agreed with Mr 
Galton s contention that restrictions in mumage at they 
existed in the simpler social formations so they might be 
further modified and developed for eugenic purposes 
amongst the most highly civilised peoples The germ of 
eugen c intentions was well seen amongst savage and 
barbarian peoples in those cufctoms which imposed a test 
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of fitness on the husband before marriage In Kaffir 
tribes for instance a man may not marry until he has 
demonstrated his strength and courage and competence 
in the chose by killing a rhinoceros In the Malay Archi> 
pelago there sre peoples where the marriage test conslsta 
in the collection of a number of skulls from hostile tribes 
Among the Arabs of Upper Egypt the young aspirant to 
n image must evidence his courage and self control by 
suffering—with smiling countenance—a severe ordeal m 
whipping by the relatives of the bride He considered that 
on this question of marriage whereby the individual was 
brought into both orgomc and social relation with the 
species moral teachers had before them one of the greatest 
of tasks in inculcating a keener sense of foresight m the 
individual There was perhaps hardly any other point in 
which the moral consciousness of civilised men stood In 
greater need of intellectual training 

As contributions to the discussion/ a considerable number 
of written communications were received from the follow* 
ing amongst others —Dr Havelock Cllis Mr A H 
lluth Dr Max Nord lu and Profs Yves Delage J G 
McKendrek Posada Sern bteinmetx lonnies and 
Weismann The last named raised the question whether 
when a hereditaiy disease like tuberculosis has made its 
appearance in a family it is afterwards possible for it to 
be banished ent rely from this or that branch of the family 
or whether on the contrary the progeny of those memben 
who appeir healthy must not sooner or later produce a 
tuberculous progeny He himself considered that a tamted 
stock might produce a branch entirely free from that 
specific disease 

Mr Galton in the course of his reply said It nve him 
satisfaction to find that no one amongst his cntlcs had 
impugned the conclusion which his memoir on ‘ Restric 
tions in Mamage was written to justify 


THE ABSORPTION OF LIGHT BY IHF 
ATMOSPHFRE > 

'T'ilE great attention that bos been paid during the last 
few years to the subject of photometry has brought 
into prominence the problem of the amount of light absorbed 
by the atmosphere At the same time the improvement 
that has taken place in the instrumental means which 
renders possible the detection of minute chanra in lustre 
has required the use of accurate corrections by which the 
effect of the earth s atmosphere can be eliminated from 
the observations The corrections which have been applied 
to photometric measures have been based generally on 
empirical or interpolation methods rather than on a strictly 
physicil basis Ihere are several reasons which have con¬ 

tributed to th s unsatisfactory condition of the problem 
Ihe difficulty of computing the len^h of the path of the 
ray of Ijgbt in its passage through our atme^here the 
want of homogeneity in the constitution of the atmosphere 
itself our Ignorance of the law of the temperature gradient 
at considerable heights above the surface and of the dis¬ 
tribution of water and dust particles near the Surface have 
all complicated o subject the theory of which under ideal 
limiting cond tions may not be very difficult Bouguer left 
a very satisfactory theory based however on the assump 
tion that the path of the ray was rectilinear Laplace 
attacked the subject from the side of the theory of refrac 
tion but practically did not much advance it brom that 
time onward the question has rather been left in the hands 
of observers who have been content to make their observ¬ 
ations homogeneous by the employment of an interpolation 
formula based on the results of their actual practice 
Dr A Bemporod thinks that the time has come for the 
discussion of a physical theory of the extinction of light in 
the atmosphere and certainly his pamphlet bearing this 
title IB a most welcome contribution to this subject It 
may be that in some sense it is a premature effort That 
IS to say that the data for a complete solution of the 
problem do not exist The senes of observations which are 
now being conducted by means of kites and balloons and 
which have for their object the examination of the different 
I Znr Thtona dar Sxunkl ■» de> I Ichlw in dsr KrdataHMpbln By 
nr A Bemporod Pp 7I (Riiteihiiigan der Oressb Sunwsne sa 
Hmdelbers ) 
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•trata of the atmosphere at various distances remote from 
the surface, may be expected to throw some additional light 
upon the constitution of the gaseous envelope through which 
the ll^t passes, and, moreover there is the troublesome 
and duturbing question of selective absorption the import 
ance of which the author fully admits, but does not consider 
numerically in his work which may play a very important 
part in the future theory of atmo^heric extinction But 
any improvement which may hereafter be made will not 
Invalidate the calculations so far as they refer to (he mass 
of the air through which the light beam penetrates 

Dr Bemporod divides hia work into five sections In the 
first he presents the problem in its most general form and 
defines the function F(s) the so-called path of the riy in 
the atmosphere Chapter ii exhibits a critical examination 
of the theories of Bouguer Lambert Laplace and of some 
others leas well known In the next the author discusses 
the hypotheses of Ivory and Schmidt on the constitution 
of the atmosphere Of the two Schmidt s hypothesis of a 
uniform decrease of the temperature with the height above 
the surface gives the best agreement with the observed 
temperatures derived by Assmann and Berson from balloon 
ascents The latter hypothesis is the one therefore selected 
for development but both Ivory ind Schmidt give prae 
tually the same values for extinction while Laplace s theory 
at the xenith distance of 87“ appears to be a tenth of a 
magnitude in error Chapter iv explains the formation 
of the extensive numerical tables that accompany the work 
and in the last the author his some remarks on the in 
fluence of geographical position on the absorption as well 
as of the effects of oscillations in temperature and pressure 
The whole forms a valuable addition to a subject of great 
interest and importance 


]OH\ HUmi'K AND HIS INhLVbNCE ON 
SCIFNTIFIC PROGRESS' 

A b the history of philosophy considered from one point 
" of view IS the record of the development and growth 
of ideas and of the formition of beliefs and doctrines ri 
specting man and the universe accomplished through the 
thinking of a few great minds so the history of mcduim 
IS a record of the observations thoughts and achavements 
of 1 few great personalities—Hippocrates CeUus Oilcn 
Part Harvey and John Hunter to name only the greatest 
John Hunter is the theme whuh has been assigned to me 

1 hroughout the ages of civilisation the growth of know 
ledge has been slow and often irrenlar but it has been 
continuous and it has been sure How stow and yet how 
sure we may realise by comparing the dialectic notions of 
Aristotle respecting weight and motion with thi direct 
appeals to the evidences of the senses afforded by the 
demonstrations of Galilei whereby it was shown that so 
far from there bring in nature bodies possessing positive 
leiity all matter is equally affected by gravity irrespective 
of Its form magnitude or texture By the simple experi 
incnt of dropping objects from the lower of Pisa Galilu 
wh] began life is a medical student laid the foundation 
of modern physical science ind especially of dynamics 
Ihis exjiedient was one of the first appeals at least in 
modern times to the use of direct experiment in physical 
s itnce and the truth thereby established became i deter 
mining factor in Newton s great discovery of the law of 
gravitation From Aristotle to Galilei an interval of more 
thin eighteen centuries had elapsed Galilei and Harv y 
were contemporaries 

John Hunter was born exactly a century after the publi 
cation of Harvey s Exercitatio De Motu Cordis ’ It is 
one hundred and eleven years since John Hunter died \ct 
how modern Hunter Is I Inventions and discoveries now 
crowd upon us so thick and fast that we are apt to forget 
how recently modem {diysical science began and especi illy 
modern medicine In the order of time medicine in its 
radest and simplest forms must have been one of the first 
of the empirical arts but in the order of ideas it was one 
of the last to enter into the hierarchy of the sciences As I 
a system of organised knowledge medicine presupposes and j 
I Abndgtd frooi lbs Hunltnas ondon dslivsrsd before the Rmel j 
College or Sorgeoas Febmsry 14 by Mr John Twetdf, preudeat of the 
college * j 
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I requires not only centuries of clinical observation and 
a complete logical apparatus but it also requires on 
advanced state of alt the other natural sciences It con¬ 
cerns Itself with the recondite problems of life in the most 
complex and the most highly differcniuted of its manifest 
ations whether under the conditions of health or under 
those of disease Until physics and chemistry had advanced 
from the conjectural and the aprioristic to the scientific 
stage medicine could only be conjectural and apnoristic 
too however useful it may have been is a practical art 
Ihc theughts and libuurs the experiments and discovenes 
of the great pioneers of modem knowledge in the physical 
sciences were the nertssirv prelude to a scientific progress 
in biology which in its turn was a condition j^eci^ent 
to any rt il advance in the science of medicine surgery 
and pathology Harvey in the order of timo and of 
thought was the necessary antecedent of Hunter 
I Ihe starting point of John Hunter s career as anatomist 
biologist and surgeon was in the ycir 1748 when he caihe 
to I ondon with a receptne and intelligent mind a quick 
and obsorvint eje and a well trlined hand to collaborate 
with his brother William in the anatomical school which 
had bcin started two or three years before 

Considering the important part that human anatomy nows 
pliys in medical education it is difficult to conceive that 
there was no systematic teaching of anitoiny in England 
before the middle of the eighteenth century During the 
miny centuries which elapsed between say the time of 
Hippocrates and the middle of the sixteenth century the 
dissection of the human cadaver wis almost unknown 
Forbidden alike by the laws and iiistoms and religion of 
the ancient Greeks and by the creed of Mohammed the 
study of hum in anatomy was placed undir a civil and 
religious bon until the end of the thirteenth century In 
ancient Greece the laws relating to immediate burial were 
very stringent Even vutonous generals had been con 
dcnined to death because (hey neglected to bury the slain 
Ihe pathos of Sophocles tragedy of Antigone * turns 
It will be remembered upon the sacred ness of the dead 
nnd of the necessiti higher than imperial commands of 
1 nmedi ite burial 

When the tradition of Greek medicine passed—in the 
seventh and eighth icnturiis—into the hinds of the 
Mohammedans human anctoniv was equally neglected the 
practice of dissection being implicitly forbidden by the 
Qurfin Even after the dissection of the human cadaver 
received the sanction of the civil authoritiis in southern 
Europe the Ulching of anatomy wis cursory and 

I cdsional and merely descriptive Mundmo of Bologna 
in the fourteenth century who was the first in modern 
tunes to dissect the human tddaver seems to have dis 
silted onlv two bodies So little was known of human 
matomy and so strong w is (he tyrannv of tradition that 
when Vesalius in the middle A the sixteenth century 
illcgid thit the in itonne il descriptions of Galen could not 
be idipted to m in thrie were not a few who in their zeal 
to repel the accusatii n th it Gih n hid used inimals in 
dissection did not hesitate to munlain that the human 
organisation had chinged since Galen s time 

In England notwithstanding Harviv liitures on anatomy 

II the first quarter of the seventeenth lenturv there was no 
rgtnised tnching of anitomv before Williim Hunters 

tine In this matter William Hunter has not received all 
the credit he dfservis Hud his mil li n been realised he 
would neirly 1 cenlurv and 1 hilf igo have solved a 
problem in early medical education in London which is 
still perplexing the minds of mam thoughtful person He 
desired to establish in anatomiial sihofl in I ondon upon 
in extensive scale With this object in view he offered to 
erect a building at the cost of 7000I for the study and 
teaching of matomy provided the Government would grant 
him a piece of ground to build upon It wis also his in¬ 
tention to give to this institution all his preparations and 
his books With a limintable lack of sympathy which 
British Governments have too often manifested in their 
dealings with science and education William Hunter’s 
offer was declined Smarting under a keen sense of dis 
appointment and full of resentment he determined to 
transfer his favours to Glasgow which now enjoys the 
jjossession of his priceless museum and his library Beatt 
powdfnte* 
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After John Hunter had worited at human anatomy for 
ten ycare he manfferted hie inteUectual growth by direct- 
mg hie thoughti to the higher and more ecientiflc dieci- 
pline of comparative anatomy and phyeiolon He realieed 
that human anatomy alone waa an ineuRicirnt guide to 
pathoio|{f> and nirgery He a^lected dll manner 01 
animate it hie houec and grounde at Earl e Court in order 
to study thoir wiye and habite and from every available 
soune ht acquired animaU living or dead for the pur 
po!«* of obkcrvation experimentation or diHkettion In 
me use of the lower aniin ils for the elucidation of phjMO 
logical probleme he followid while amplifying the practice 
of Harvey who in hie turn adduced the authority of Arie 
totle Iherc wab however a striking and chdracUristic 
difference between the uie which Arietotle made of the 
dissection of animals with reference to human anatomy 
and that of Hunter There le no trustworthy evidence that 
Aristctic or Hippocrates or even Galen dissected the human 
bodv cert only not in the senbe we understand b) the term 

dissection I bey dissected the bodies of animals tnitead 
of those of man and transferred their observations of 
anim ils to the corporeal organisation of man Hunter on 
the other hand practised the dissection of loaer animals 
m addition to that of man and transferred his observations 
to the embrvology and morphology of man and to the 
elucidation of the problems of human and comparative 
ph\biology and pathology 

John Hunter was a philosopher in the strict and prim try 
sense of the word He had a passion for knowledge 

111 no man presume to call himself wise says Pytha¬ 
goras God alone is wise Man can never get beyond 
the passion for wisdom John Hunter had this pission 
He devoted himwlf to the pursuit of knowledge searching 
for It in every department of the organic world animal and 
VCg( table In one of his letters to Jenner he savs 1 
ha\e but one order to send you which is to sencl cveiy- 
thing you can get either animal vegetable or mineral 
and the compound of the two either animal or vegetable 
minei ili/rd ' ^nd agiin Have you my large trees 
of different kinds that tou can make free with’ If you 
have 1 will put vou upon a set of experiments with regard 
to the heat of vegetables With respect to the obscrv 
ations and experiments which he directs Jenner to make he 
siys Be as particular us you possibly can Ihese 
sentence's express briefly and in epitome as it were 
Hunter s habits of mind and his attitude tow erds the 
problems of organic life 

John Hunter may have larked the power of clear expose 
tion and he mav hive dislikcxi routine teaching He was 
however full and overflowing with ideas new and 
original to which he often found it difficult to give dis j 
tinct shap and uttemnee In contrast with William < 
Hunters did irti pewers John had the suggestive the 
constructive the creative faculty the faculty of discxivery 
of coordinating knowledge and he had the art of stimu 
lating thought and celling forth effort from others He 
taught by example rather than by precept 

Ottley the hrst and rnc of the best of Hunters bio 
graphers remarks that in pursuing his rcbearches Hunter 
strove not like manv of his more learned and less philo¬ 
sophical predecessors to unravel the mysteries of nature 
by taking up principles a prion and seeking for farts to 
support his theory but that on the rontrary he followed 
m the strictest manner the inductive method laid down bv 
Bacon as the only sure though arduous road to knowledge 
and Babinglon in his Hunterian oration remarks of him 

Ho had never read Bacon but his mode of studying 
nature was as strictly Baconian as if he had ” Other 
critics and histoiiins of Hunter’s work and not a few 
Hunterian orators h ive written or spoken In a similar 
striin In my judgment this view ts entirely erroneous 
with respect to Hunter s method and it is a complete mis 
interpretation of the Baconian system Bacon a eloquence 
and influence undoubtedly did much to attract men to the 
observation and study of natural phenomena He directed 
attention to the necessity of ^dying the powers and forces 
of the world as a means of subjecting the world to the 
human mind and so far hit message was appropriate and 
opportune Ihe signiflcance of that message is probably 
greater now than at the time he delivered it The future 
bel ngs to the nation which understands best the forces 
of mSpe and which can most ricilfully and economically 
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employ them But Bacon himself neither knew nor und«- 
stood the jdiysical sciences His spirit was eyentially 
meduBval and much less modern than that of his illustrious 
namesake Roger Bacon who lived three hundred years 
before him Francib Bacon’s aim was purely utilitanu 

He had no idea of knowledge for its own sake, and he 
cherished the hope that by increasing c " 
nature the secret of th" ‘ « 


, ....knowledge of 

transmutation of substances would 
knowledge of the making of 
practical acciuaintance with 
natural science but'he lacked insight Into the true me‘h^» 
of Its investigation He understood very imperfwtiy the 
v^lue of experiment and he assigned <juite a subordinate 
position to quantitative determination the precise quality 
which lb the most striking characteristic of modern science 
ind which constituted the most original and perhaps most 
brilliant of the reasonings whnh Harvey employed in his 
famous induction So far from being the foundw of the 
modern scientific method Bacon s writings were them^vw 
one of the products of the Intellectual awakening which 
began at the end of the sixteenth century Notwithstand¬ 
ing his affectation of scientific knowledM and scientific 
methods Bacon had an unbcientific weakness for super 
stitionb He believed in natural and judicial astrology 
though not without some hesitation and discrimination 
He believed in the transmutability of elements and of the 
metals in charms and signature*, as remedies and so com 
pletcly did he ignore llarviy s discovery of the ciiwlation 
of the blood that m one of the latest of his writings he 
ascribes the pulsation of the heirt and artmes to the 
dilatation and contrcction of the bpirits Well might 
Hirvey say in disparagement of Bacons scientific 
writings He writes philosophy like a Lord Chancellor 
Bacon s ruling idea was the collection of masses of facts 
and then the employment of processes of arrangement and 
separation nnd exclusion so artificially contrived that a 
man of common intelligence should be able to announce An 
truth sought for Jhis method has been slighlinf^y ^ 
scribed as a kind of scientific bookkeeping It is diffi 
cult says Stanley Jevons to imagine a less likely wav 
of arriving *it overics Ihe greittr the way of 

facts the less ib the probability that they will by any 
routine system of classincation disclose the laws of nsture 
Iht answer to the claim that Bacon was the philosophic 
father of modern methods of scientific invcstig ition is that 
none of the scientific truths established bv the great 
masters of science can be made even to appiar in corre 
spondcnce with Bacon >> methods Whether we look to 
Copernicus whi precedid him or to Kepler Galilei 
lorricclli Pave il Gilbert and Harvey or to Newton 
Descaites or Huvgens cr to 1 homes \oung or to the 
chemists Blai k Priestley Schcek ind I avoisier we find 
thit discovcrv was achieved by a mi thod quite different 
from that idvocated by Bicon So dispassionate a critn 
of philosophy as John Grote remarks I have not the 
sniallcbt belief m Bacon b hiving reformed the method of 
discovery believing either that if he had had anj success 
in that way in the manner he wished it would have been 
most calamitous for science And even with regard to 
the claim of Bacon to be the. founder of inductive pbilo 
sophy Cllib one of the ablest of his editors asserts th it 
the nature of the act of indu tion is as clearly stated by 
Aristotle as bv any liter writer while Aristotle himself 
ascribes the credit to Scxrates Perhaps the Baconian idaim 
has never been more convincingly refuted than by Augustus 
De Morgan at once one of the profoundest and subtlest 
thinkers of the nineteenth century ‘ Modern discoveries,” 
he says have not been made by large collections of facts 
with subsequent discussion separation and resulting de 
duction of a truth thus rendered perceptible A few facts 
have suggested an hypotheM which means a tup^ntion 
proper to explain them Ihe necessary results of this sup 
position are worked out and then and not till then other 
facts are examined to see if these ulterior results are found 
In nature Wrong hypotheses rightly worked from 

have produced more useful results than unguided observ¬ 
ation But this IS not the Baconian plan Wliat arc 
large collections of facts for? To make theories from ’ 
says Bacon To t^ ready made theories by ’ says the 
history of discovery ’’ 

Bacon’s plan was purely mechanical He ignored the 
work of the mind in the constitution of knowMge He 



Fsbkuary 33, 1905] 


NATURE 


405 


inwgtiMd that h« had diacovend a method by which ^cien 
hlk truth nus^t be determined with abamute certainty, 
and by a mechanical mode of procedure eueh that all men 
were capable of emrioying it “ Our method of discover 
mg the sciences is,’’ he says “ one which leaves not much 
to sharpness and strength of wit but nearly levels all wits 
and intellects ” And this opinion is endorsed by most 
writers of the empiricist school in complete disregard of 
the teachuig of history Those who imagme that science 
requires nothing but the registering and classification of 
facts forget that the facts observed ran only be connected 
and rdated by the mind and that the laws of nature are 
after all mental products from given data 
Not only did John Hunter not follow the mechanical 
methods of Francis Bacon, but it is the work of the mind 
which IS the peculiar characteristic of his method and its 
chief glory Others cwld do os well as he the more 
mechanical part of his task—indeed much of it was done 
by others but the suggesting controlling, coordinating 
mind was Hunter's which amidst the multiplicity of 
phenomena and of data apparently conflicting discovered 
unity amidst multiformity, which is the special function of 
science 

John Hunter s constant aim was to arrive at principles 
and he was distrustful of so<allad facts The pnnciphs 
of our art ’ he said, " ore not leas necessary to be under 
stood than the principles of other sciences unless indeed 
the surgeon should wish to resemble the Chinese philo 
sopher whose knowledge consisted only in facts In that 
case the science must remain unimproved until new facts 
arise In Europe philosophers reason from principles and 
thus account for facts before they arise 
Hunter possessed eveiy moral and intellectual quatifi 
cation necessary for useful scientific research He had a 
Inrn knowledge of facts baaed on an intimate acquaintance 
with the phenomena of organic nature He hau a fertile 
imagination ready to suggest possible relations of those 
foits He had openness of mind and a conKientious 
scientific spirit which submitted every hypothesis to the 
test of observation and experiment Scepticism is the first 
condition of reasoned knowledge Hunter was not only 
observant but he was rationally sceptical and critical and 
he himself ascribed his success as a scientific investigator 
to the sceptical qualities of his mind He took nothing on 
trust He was always careful to distinguish between mere 
lonjecture and reality and drew a sharp distinction between 
the actual results of an expenment physically performed 
and what might have been mentally anticipated In pur 
suing uni subject he says most things come to light 
IS It were bv actidcnt that is many things arise out of 
investigation that were not at first conceived and oven 
misfortums in experiments have brought things to cur 
knowledge that were not and probably could not have 
been previously conceived on the other hand I have often 
devised experiments by the fireside or in my carriage and 
have also conceived the result but when I tned the expen 
ment the result was different or 1 found that the expen 
ment could not be attended with all the circumstances thst 
were suggest! d Here in a sentence we note the wide 
difference between the modern and the medieval spirit in 
flcience the alchemists performed expennvents innumer 
able but with them theory ranked abewe experiment and 
if experiment give an unexpected result this was forced 
into an artificial conformity with the aprioristic theory It 
was therefore says Lange in his ' History of Mate 
rialism ' essentially directed to the production of this 
previousli anticipated result rather than to free investi 
gation ’ 

While Hunter was intolerant of a state of doubt in small 
thmgs as in great if by any means decision was possible 
ho aver held his jud^ent in suspense if certain^ was not 
attainable Like all strong characters he cared litflo for 

7 'Stems or consistencies of opinion He followed wherever 
ruth should lead and by his vere nature was always open 
to new and hi^er knowledge To a pupil who aalcM with 
surprise whether he had not the year before stated an 
opmion on some point directly at vanance with one be had 
just put forth he boldly replied Very likely I did I 
hope I grow wiser every year " And again “ Never ask 
me what 1 have said, or what 1 have written but if you 
will ask me what my present opinions are I will tell you 
In attempting on appreciation of John Hunterjs method 
NO 1843, VOL 71] 


I have suggested rather than explained the dereUmment and 
growth of the modern knowledge of physics,'^emistry, 
and biology under the influence of the experimental 
method, but it has not been my purpose or intention to 
offer any defence of this method lo defend the use of 
experiment in physics and m chemurtry would be manifestly 
absurd and 1 assume that in this plate and before this 
audience it is equally unnciessary to offer an apology for 
Its use in physiology and pathology I opine, however 
that It IS within my province as Hunterian orator to antici¬ 
pate the possible censure of some who would not hesitate 
in the saircd name of religion to traduce the memory of 
Hunter because he practised experiments m physiology 
John Hunter did employ the method of experiment Tie 
employed it no less with zeal than with mteUigence He 
employed it not from idle curiosity not from the prompt¬ 
ings of vainglory or for the purposes of worldly advance 
ment all that he had he gave to science He employed it 
m the service of humanity and in the study of the nature 
and laws of life and the knowledge which he thereby 
acquired he transferred to the domain of medicine and 
surecry and applied to the alleviation of sickness and 
suffering among animals no less than among men 

1 pretend not either impiously to affirm or not less 
impiously to deny all thi purposes of infinite wisdom in , 
giving man dominion ovrr the fish of the sea and over the 
fowl of the air and over every living thing that moveth 
upon the earth but we do know that throughout historic 
time man has not hesitated to laplure to subjugate and 
to slay beast and bird and fish for his pleasure his 
sustenance and his service 1\ is the lordship over the 
animals given to man only for the satisfying of his phvsical 
and sensuous needs^ Is not thi life more than food’ l\is 
It only with reference to man s bodily well being that thi 
question was asked Art ye not of much more value than 
Ae birds of the heaven’ Does the mind need no aliment? 
And IS the veto to be applied only whin animals sre to be 
used for the purposes of elucidating the kindly functions 
of physiology or of disclosing the baneful secrets of 
disease i 

The vicarious suffering and sacriflte of animils tor the 
service and the salvation cf man have obtained throughout 
thi ages and constituted the basis of the elaborate cere 
monial system of the ancient Israelites In anticipation of 
the great Possover Moses directed the Israelites each to 
kill a lamb according to their families and to sprinkit 
Its blood upon the lintel and the two side posts For 

thi I ord will pass through to smite the Lgyptians and 
when He seeth the blood upc n the Imlel and on the two 
sidi jxists the lord will piss over the door and will not 
suffer the destroyer to r i ni into your houses to smite 
V u The complete purihcition of ant leper and his re 
t ption back into socicli involved nut only the slaughter 
of three limbs but the lonvilescent had to appear with 
twe living ell an birds 1 m of which was slam while the 
ether Btill living wis biptistd m the deid birds blood 
ind then illowed to fiv away frci The principle of sub 
stitution was actu ilised in thi leremony of the scapegoat 
At the annual beast of 1 xpi ition a young bullock two 
kids and one ram were slim and two goats were taken 
upon which lots were c isl one lot for \ ahwi the other 
frr Aruel Ih go it on which the lot fell for Yahwi 
w IS sacrificed for a sin r ffi ring but the goat upon which 
thi lot fell for Azorel wis presented alive and when the 
high pnist had sjmbolitallv placed upon its head the sms 
and transgressions of all thi piopi the go it was led 
into the desert there to hetome the vutim of hunger and 
thirst and the prey of ravinous bird and bent 

Art these hetatombs to be regarded as of Divine origin 
and sanction while the moiularion of a cat or dog or it 
mav be a rat is to be denounerd os a desecration and a 
violation of the purposes and will of God’ Who will tay 
but that m our dav as thi Angel of Death passes through 
the land seeing upon us the sprinkling of the immunising 
blood takes that for a tokin and it not suffered to come 
into our houses to smite us ’ Dipt in hit fellow a blood 
the living bird went free and ao we dipped m blood 
i>e the Mood of our fellow man as the annals of medical 
martyrology bear witness we enjoy a growing freedom 
from plague ind pestilence and noisome disease and in the 
fulness of knowledge the measure of our freedom will be 
full 
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VHIVERSITV AND EDUCATIONAL 
INTELLIGENCE 

Caubudom — The sum 0/ j6ooI hoe been ncentif con 
tributed to th« University Benefaction Fund for the endow 
ment of a lectureship in speaol patholc^ l^e collection 
of this fund IS Itrgtiy due to the activity of Prof G Sims 
Woodhcad and the lectureship will be known ss the 
Huddersfield lectureship in recognition of the town which 
has largely supplied the capital sum The general board 
will proceed shortly to elect the lecturer Applications 
should be sent in to the Vue Chaniellor on or before Tues 
day March 7 

The general board has approved Mr J J H Teall of 
St John s College Director of the Geological Survey for 
the degree of Sc D 

The Smith s prises have been awarded to Mr H Bate 
man for his essay on The solution of linear differential 
eouttions by means of definite integrals and to Mr P E 
Marrack tor his essay on Absorption by matter of 
Rontgen and 7 rays Both the students belong to Trinity 
Cilleg 

Mr F J M Stratton of Cams College has been elected 
to on Isaac Newton studentship 
London —^At the South Western Polytechnic Miss Gladys 
Martyn has been elected to the free studentship in the 
physical training department She will devote part of her 
time to the scientifii study rf anthripomelric measurements 
and eugenics Mr I D Couc slant lecturer m the 
engineering department of the polytechnic has been elected 
to be head of the me Inn il and civil engineering depart 
ment of the Technical Inst tute of Sunde^nd Mr A J 
Makuwer his been cli tel head of the electrical engineering 
department in succession to Mr C F Smith 
The I ishmongers Company has granted a sum of 
loooi toward the funds necessar) for uie incorporation of 
L niversity College n the Uni vers ty of London By this 
grant the amount st II required to complete the funds 
necessary for incorporation is reduced to 17 oool a total 
of 183 oool having now been raised for the purpose Dr 
A R Cushny of the University of Michigan IT S \ has 
been appointed to the chair of pharmacology and matena 
medica in the college Prof I F \ ernon Harcourt has 
resigned the thn r of civil engineering and surveying 

Wi learn from Science that Mrs Goldwin Smith has 
given 4ooof to Cornell University and that by the w II of 
the late Mr T A Goodnough of Worcester gifts are 
made as follows —jooof to Mount Holyoke College 3000I 
to Iowa College ^ooof to the Huguenot Seminary in South 
\frica loool to M ishburn College in Kansas 2000I tc 
Drury Ci liege In Missouri 

Tits Engine,rug and Mining Journal of New York pub 
lishes the views of Prof H M Howe the eminent American 
metallurgist on the vesed question whether technical schools 
servo the int, rests of the community better if they are parts 
of great universities or if they are isolated institutions 
Wisely guided assoent on while it need not deprive the 
technical school of iharacter and individuality should he 
thinks benefit the community through the broadening inter 
action of the teachers of pure science and the technical 
teachers with their closer contact with active life The 
grand scale should effect great economy not so much in 
saving salaries and in widening the use of the more expen 
sive instruments as in fitting work to worker and in sup 
plying more fully the eminent with work on their own plane 
In a paper on Architectural Education read before a 
meeting of the Royal Institute of British Architects on 
Monday Mr R Blomfleld described the report and sylla 
bus prepared by the Board of Architectural Education 
appointed by the institute The following is the syllabus 
proposed by the board —(i) Building materials (a) con 
struction including (a) applied mechanics stnctly in prac 
tical relation to construction and (b) the practical methods 
of the building trades (3) architectural drawing including 
working and freehand drawings solid geometry and 
measured drawings of historical examples of architecture 
(4) geometncol projsction and rudimentary perspective this 
tj ^ 'tudiftd M an aid to the riiapinff and modellings 
of baildinga not ai a meana of elaborating architectural 
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drawings, (5) design and the history of arohitechirp as 
supplemenUltoandducidatoryof the study of oonstnietlon 
It IS pointed out that these subjects should be taught by 
class work in the schools and by demonstratioa In the 
iabontory or lecture theatre of practical work The 
laboratory or ■ '— •--- 


the laboratory should be in intimate relations with the 
lectures given in the class rooms of the schools and the 
course must be arranged so that the training in ths class 
rooms and in the workahops proceed together In 
moving a vote of thanks to Mr Blomfleld Sir Arthur 
Rucker said that if the great movement whidi is taking 
place in technical education is to liave a sound foundation 
It IS absolutely necessary that it should be earned out by 
those who are themselves the profesdonal members of the 
great professions and trades which they wish to carry to a 
point of higher education 


SOCIETIES AND ACADEMIES 

London 

Royal Society, January a6 — ‘On the Dnft produced m 
Ions by hie tromagnetic Disturbances and a Theory of 
Radio activity By George W Walkor Communicated 
by Prof A Gray F R S 

Electromagnet c waves produce certain mechanical 
forces on an (iLLtriially charged particle and the 
equations of motion of suih a particle can be formed 
When the particle is regarded as exceedingly small and 
endowed w th a charge e and inertia m which includes 
electncal inertia the equations take a comparatively simple 
form When the small viscous term due to radiation from 
the particle is neglected the equations can be integrated in 
certain cases and it 1* found that the continued propagation 
of waves involves an alteration of the position of the particle 
Nice 

le case which suggested the general result was that in 
which the waves form an infinite simple harmomc tram 
and the solution showed that while the passage of a com 
plete wave restored the initial velocities of the particle its 
position in spare was altered 

I h s alterat on of position is not completely accounted for 
by the change due to the initial velocities bad there been no 
waves In particular if the particle is initially at rest the 
passage of a co iiplete wave restores the state of rest but the 


making complete revolutions where the elapse of a com 
plete period lestores the velocity while the angle described 
has increased by sr 

The continued propagation of the waves thus involves the 
result that the particle appears to dnft through space in a 
manner which can be completely determined when the initial 
circumstances are given and the constants of the tram of 
waves are known 

Similar results are feund to hold for any kind of plane 
disturbances propagated in a straight line Several cases 
are worked out where the disturbance is of a simple char 
acter Tne disturbance is that m which the electric force is 
X. with the appropriate magnetic force X,/V at right 
angles to for a time d/V succeeded by zero force for a 
time d/V and this again succeeded by electric force -X. 
for a time d/V and zero force for a time d/V after which 
the disturbance recurs In one case where the particle is 
initially at rest it appears to dr ft with the waves while in 
another case where the particle has a cerUm initial velocity 
‘i*/ propagation it dnfu 

L * "'eres If radiation from the particle is neg 
•‘.complete pulse in which the in 
tegroted effect f electric force is sero involves a restoration 
ot the original energy of the particle and thus the trans- 
tmnee of the particle is accomplished without abstraction 
o^ergv from the pulse ’^e expressions for the apparent 
w^ty of drifting in the direction of propagation of the 
waves are found to depend on the squares of the charge so 

£ mide 'to’d^ft "" •>*» 

ofVhe Wit that if the equations held up to velocitiet 

of the charged particle equal to that of radiation a particle 
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originally nioriiw m tha direction of propagation with a 
velocity alightly Im than that of radiation may be picked 
up by the wavee and carried forward with the velocity of 
radiation 

The conduMon la that the propagation of diiturbancei of 
any form in a etraight line involvef a aorting of free tone 
and molecules according to their initial circumstances and 
streaming of these both with and against the waves must 
take (dace 

These results are general and are limited only by the 
limits of the electrodynamic equations I hey suggest how 
ever a possible explanation of the action of all kinds of 
ionising agents 

In particular it is suggested that if a radio active sub 
stance is an origin from which electromagnetic disturbances 
are radiated these disturbances probably ionise the gss in 
the immediate vicinity and produce streaming of ions and 
molecules with their associated properties both outwards 
from and inwards to the substance This view does not 
necessarily involve the supposition that there is a continual 
diminution of the substance 

The results may also throw some light on the question of 
the energy sent out hor suppose that there exist a p si 
live and a negative ion which in the absence of the pulses 
would recombine at some point A thereby radiating a certain 
amount of energy then the d rective action of the pulses 
may make them recombine at some other point B Thus th 
radiated energy will proceed from the point B instead of 
from the point A The transference of a single free ion i in 
be accomplished without the expenditure of energy and it 
IB possible that the transference of the positive and negative 
ions miy tskc place without any abstraction of energy ftom 
the pulses Since however in general the transference may 
inscJve a relative displacement of the two 10ns abstraction 
of energy from the pulses may be involved so that the quet 
tion IS one about which the greatest caution must be exer 
cised It cannot be decided without further investigation 

These considerations are in general agreement with the 
views that have been expressed vj Lord Kelvin and Prof and 
Madame Curie 

1 he question whether the apparent veloaty of drifting may 
be of the order indicated by experiment is considered and 
It IS shown that in c rdor to give velcKities comparable w th 
that of radiation the theory leads us to expect that the fre 
quency of vibration of the wives radiated by the part tics 
iMuld be of the order for visible or ultra violet light 

The differences between ionising agents would turn t a 
considerable extent on the character of the disturbances 
radiated 

Since the propagation of waves through a region of spicc 
containing matter involves streaming of the matter the con 
tinued propagation cannot be quite independent of my 
statical electric or magnetic field present 

February a — Note on the Determination of the Volume 
Elasticity of Elastic Solids By Dr C Ohrww, F R S 
Paris 

Academy of Scieaeta, February 13 — M Troost id the 
chair —On the existence of an ellipsoid of absorption in all 
translucid crystals even when without a plane of symmetry 
or a principal axis J BetsaaKtaaq — Study of the silicidc 
of carbon from the Cahon Diablo meteorite Ifenri Molaaan 
In the residue left after dissolving a block of this meteorite 
weighing 53 kilograms in hydrochloric acid a hexagonal 
crystal of silicon carbide was noticed It was completely 
identified by its appearance density (3 3) and indifferenn 
to most chemical reomnts Fus^ caustic potash gave 
potassium silicate and fused lead chromate carbon dioxide 
The origin of this block of iron may be terrestrial or 
sidereal but the existence of silicon carbide in the midst of 
the metal shows that the products priced with the elec 
trie furnace are met with in nature —On some constants of 
pure methane and on the action of solid methane on liquid 
fluorine H MoImbii and OhtivsinM (see p 400)—The 
eruptive basic rocks of French Guinea A LsMrehi 
Besides biotite granite numerous basic eruptive rocks have 
been found In French Guinea especially gabbros peridot 
ites and diabases a detailed account of which is ^ven 
Attention is directed to the difference in the mode of weather 
ing in tropical and In temperate climates as exemplified 
tn these samides —On the use of photography a» an aid to 
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t^graphy A kaiiaaagBt. An account of an application 
of the photographic method to the survey of the region 
round Mount Argie in Cappadocia on a scale of 1/80 ooo 
The use of photography haa the advantage of reducing very 
considerably the time required as compared with the 
ordinary methods of surveying and is especially advan¬ 
tageous in mountainous regions —Observations of the 
Borrelly comet (1904 s) made with the Brunner equatorial 
at the Observatory of Lyons J Oulllaum* The apparent 
position of the comet was measured on January 3 together 
with the positions of two comparison stars The comet 
appeared as an object of the tenth magnitude and possessed 
a small nucleus —Observitioos of the sun made at the 
Observatory of Lyons with the i6-centimetre Brunner 
cquitoriil during the fourth quarter nf 1904 ] Ouil- 

Isswm* Ihe results are summarised in three tables giving 
the number of vpots their distribution in latitude and the 
distribution of the facul^ in lat tude —Actinometnc observ 
ations made at the summit of Mont Blanc A Hanoky 
The observations were made in the observatory at the 
summit of Mont Blanc with the instruments of M Crova 
The conditions in 1900 were more favourable than in 1807 
and i8q8 and the results for this year ore given in detail 
the most probable result for the constant being between 
3 o and 3 5 —On linear part al differential equations M 
Hadsunanl —On the deviation of falling bodies Maurice 
PowehA A reply to a mtictsm of M de Sparre on a 
former paper by Ihe author—Ihe ihi kness of transparent 
sheets of iron I Houllawlgua After trymg unsuccess 
fully various methods for estimating the thickness of thin 
films of iron a coir r metric cstimition with sulphocyanide 
was found to give trustwoi thy results The transparency (F) 
of these films was determined before dissolving in acid for 
the colorimetric test a id for f Ims varying in thickness 
from o 034 to o 056 m lligram per square centimetre the 
thickness was found to be a linear function of log 1 This 
curve be ng established the thickness of any gwen film 
could be quickly determined by the photometer -^The auto 
inatic rcgihtrat 01 c f atmospheric ionisation Chailas 
StorWmsmn The charge introduced by the 10ns is re noved 
fiom the condenser plate by falling drops of water the 
onstamy of flow be n(, secured by a Marriotte s bottle 
Ihe deviations of the electrometer in the arrangement 
described a diaspram of which is given are proportional 
to the nu Tiber of ions per unit volume of the gas —On the 
heat given off by paraffin submitted to the action of a 
rotating electrostatic field of high frequency Ch Eug 
Quyw and P Banao — On a new reaction of aldehydes and 
Ihe isomer s n of the r ix des A OanduoM The aide 
h>de s added to a dilute aqueous solution containing equi 
m lecular proportions of hydroxytamine hydrochloride and 
p tassium cyanate Well crystallised ompounds separate 
out the melting points of which characterise the aldehyde 
Ihedis uss on of Ihe compos tion of those lumpoundi throws 
1 ght on the constitution of the isomeric aldoximes No 
corresponding compounds arc obtained when a ketone is 
bubst tuted for the aldehyde m the reaction - The action of 
hydrocyanic acid on cpiethyline M taaplawu Tlir 
nitrile C.H O CH,—LH(OH)—CH. CN is obtained in this 
reaction and the prcpir ifion and propert rs if several sub 
stances derived from this are descnbiid —On the non exist 
ence of two stereoisomeric ethyl dioxiniidobutyrates L 
BouvMuilt and A Wahl The supposed existence of two 
stereoisomers indicated by Hantzsch and bv Nussberger Is 
shown to be erroneous —On the transformation of amylo 
cellulose into starch Eugene Rosa —On the electrolysis of 
organic acids by means of the alternating current Andrd 
•reohwt and Joseph Pwtit The electrolvsis of formic and 
oxalic acids can be easily effected with the alternating 
current the results are the same as with the direct current 
but the yields are much higher—On the phosphorescence 
of phosphorus L iiunsflaloah It is shown that an uiert 
gas saturated with the vapour of phosphorus contains an 
extremely small weight of phosphorus the oxidation of 
which gives nse to scarcely apprraable light effects Tha 
author regards his experiments as proving that a loww 
volatile oxide is first produced and that it is the oxidation of 
this which gives rise to the luminous phenomena —On 
isodimorphism Frdddric Waltavmist —On the extension 
of the alkaline rocks tn the bacin of Aouache H 
daiob—Two species of Dalbergia m Madagascar pnidue 
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Mg a vanet)r of ebony wood Henn iliiiiMll*>TOn |ln 
biolog') of the Saproiegnia Paul Dmg —Jhe utlliaatipn of 
the eeeentiaJ oiIm in the etiolated plant Cug OMMbat 
and Alex M 4b»rt It is shown that in the aBsence 
light the plant is lapable of consuming the essential 
wniih It contains especially the terpenic compounds —^The 
relations between BaHgatnvtUta fruUcota and Bougatn 
vMia ramota Paul Hsui*a The author regards these as 
one and the same species the one belonging to calm 
water the other to rough water the alight difference be 
tween the two being due to this difference in the surround 
tngs —Fxpmmentaf researches on the relations between 
aulenal pressure and the amounts of chloroform absorbed 
J Ttoaot. In the case of subjects under chloroform the 
examination of the art r al pressure gives indications of 
approaching trouble earlier than the respiratory nrodi 
msatlons the latter only appearing when the dangerous 
condition is already set up —\ comparative study of the 
auto^nducting rage and the condensing couch in the 
troatment of arterial hypertension by d Arsonvalisation A 
Ntowtior and A Ohollsunol The results obtained with 
the solenoid are better than with the couch the commonly 
acxiepted view that the two are equivalent being erroneous 
—The action of radium on the torpedo fish Maurice 
Mwimotaaohn —On the tectonic of the region north of the 
Montagne Noire Jules ■arwarwti —The daily variation of 
temperature in the upper regions of the atmosphere 1 
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A TEXVlBOOK of El FCTROMAGNETISM 
Elements of Electromagnetic Theory By S J 
Barnett, Ph D Pp 480 (New York The Mac¬ 
millan Company, London Macmillan and Co 
Ltd 1903) Price 12s 6 d net 
I^ODERN electromagnetic theory is eo full of 
interest and yet at the same time so full of 
difficulties that every fresh attempt to present an 
elementary account of it in a systematic and con¬ 
nected form 18 sure to attract the attention of 
students who are endeavouring to gain a grasp of 
the fundamental principles of the subject Such 
students are alwiys looking out for a good text 
bode hoping thst this book when found will be 
better adapted to their needs than those they already 
possess Their desire for something better probnblv 
anses in part from the difficulty of the subject and 
the large number of new ideis iihich it presents to 
their minds It is perhips too much to (xpect that 
a student should be able to gain from any s ngle 
book really vivid physical conceptions of eleitric and 
magnetic phenomena ind jirintiples foi perhaps 
after all these cm only gradmUy grow in the mind 
The author of the tnatise under review has it is 
clear made a serious attempt to supply the student s 
want so far at least as the more formal theory is 
concerned 

The book is meant to give an introduction to the 
subject and thus the author does well to keep th< 
analytical processes within the limits which an 
suitable for students whose mathematical attainments 
do not go beyond some knowledge of the dilTerential 
and integral calculus and of simple differential equa 
tions 

In the first part of the book general electrostatic 
theory is treated in a fairly complete way many 
problems being solved I he chapters on the con 
duction current on electrolysis and on thermal and 
voltaic L M 1 s which then follow will be found 
useful The author next introduces magnetism the 
magnetic action of currents electromagnetic indue 
tion and the magnetic elTetts of moving charges and 
concludes with a chapter on the transference of 
electromagnetic energy and on electromagnetic 
waves 

Throughout the book the system of rational units 
originate by Mr Oliver Heaviside is employed On 
this system if two unit charges are placed at unit 
distance apait m a vacuum each exerts a force of 
1/4V dynes upon the other Ihe adoption of this 
system banishes the great 4* from many important 
formulas, for instance on the rational system the 
magnetomotive force in any circuit is numerically 
equal to the total current hnked with the circuit and 
the energy per unit volume m an electrostatic field 
IS icE*, where E is the electric force and e Ihe 
specific inductive capacity But though the 4* is 
t^ven from some formulas it finds a refuge in others 
with the result that every one of the rational units 
corresponding to the practical units s e to the 
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Cqnlomb Volt Farad Ampere Ohm Gauss Max¬ 
well, and Henry differs from the practical umt by 
some pqwer of 4* Yet the rational system is doubt¬ 
less an advantage from the point of view of pure 
theory and would probably have been adopted in 
practice if only there had been someone to suggest 
It in the early days of the science The student must 
remember that he is using the rational system when 
he compares the formulae in this treatise with those 
in most other text books 

The magnetic propert s of currents are deduced 
from Ampere s result that the mcihamcal action 
experienced by a circuit carrying a current I is the 
same is it would experience if t ich element of length 
dL were acted on by a force IB sin « dl where B 
is the magnetii induction and 9 is the angle between 
dL and B the direction of the force is at right 
angles to both dL and B In this way the idea of 
the equivalent magnetic shell is avoided and in fact, 
we have found no mention of a magnetic shell in the 
book Yet the ideas which (.loup themselves round 
i mignetic shell and the solid angle subtended by it 
are of real assistance and are not easily replaced 

The book for iht most pait goes over well worn 
ground and thus th reviewers attention is niturillv 
directed more to the triatment of the various proposi 
tions than to the propositions themselves The 
treatment is generilly fresh and vigorous but in 1 
lew instances is hardly satisfactory Taking the 
electrostatic field due to a point charge thb author 
considers the equilibrium of a jxirtion of the field 
bounded by an elementary circular cone and two con 
centric spheres and Shows that the tension along the 
lines of force requires a pressure of equal amount 
it right angles to them The result is extended to 
the general case by the remark that since the field 
within the element of volume is uniform when the 
clement is made indefinitely small and since this is 
tiue of any electric held the result just obtained for 
a radiah field holds univettally 

I he attempt to cst iMish a general result by the 
consideration of a single special case is seldom satis 
fiitort In the piesint instance the student would 
not fill to notice that the method which succeeds for 
the nun uniform field within the conical element will 
not ipply if the tub of foric is a circulir cvlindci 
so thit the field withii the element is really uniform 

In ihipter xiii the coeflicient of self induction 
(I) of i coil or urcuit is Refined to be the quotient 
of the coil flux N cV^c to qhe coil s own magnetic 
field diMded by the cuwei^I v the coil This is 
the way in which thd ^codmflieht is usuilly defined 
but It IS an excecdgiglF^M|>sxti<ffactorv way for unless 
the conductivity of fJoT w re 'bp infi ntc lines of 
magnetic inductifm pUffietf-ltfe the wire and then it 
becomes difficult to unjeistand what is meant by the 

coil flux It is impossible to escape from the 
difficulty by supposing the wire to become infinitely 
thin for the only result of this is to make L become 
infinite 

Later 111 the diapter the coefficient of self induction 
IS defined by mcam, of the expression (JI1*) for the 
energy of the system It would be preferable to follow 
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Maxwell and to adopt this definition at the outaett 
for It i» from the value of the energy th|t the co¬ 
efficient IS always calculated 
The methods of vector analysis are tp useful m 
electromagnetic theory and present so little difficulty 
that the reader naturally expects to find them used in 
a book which is intended to present a thoroughly 
modern introduction ” to that theory The author 
makes a slight use of this analysis in his later 
chapters but in the case of vector products adopts 
a hybrid notation In the true vector analysis as 
used by Heaviside if the vector product of the two 
vectors A and ■ which make an angle 6 with each 
other be the vector O the result is denoted by 
C = VAB 

while the magnitude (C) of the product is given by 
C_AB sin 9 

In the author s notation the relation between O A 
and B 18 expressed by 

C=VAB sin 9 

the letter V serving to indicate that O is at right 
angles to the plane of A and B It is difficult to sec 
that this hybrid notation has any advantage over 
Heaviside s 

A few misprints have been noticed in a list sent 
out by the author, only a few others have been 
detected 

The reader has probably already gathered from 
this review that the treatise can hardly be described 
as that good text book ’ for which the student 
searches Yet it is undoubtedly a useful book and 
with a little modification and revision would be one 
of the best books of its class Ihe student who is 
fortunate enough to have it at hand will often turn 
to It with profit G F C Sfarlt 

ASTRONOMICAI LECTURES A1 CHICAGO 
Asironomtcal Dts(ovcrv By Herbert Hall Turner 
D Sc F R S Savilian Professor of Astronomy in 
the Lnivirsity of Oxford Pp M+2a5 With 
plates (1 ondon I dw ird Arnold 1904) Price 
tos 6d net 

Iir object of this book and the leason for its 
appearance arc expl lined in a short preface The 
purpose IB to illustrate by the study of a few 
examples chosen almost at random the variety in 
character of astronomical discoveries The words 
almost at rtndom seem a little out of place for 
we learn thit the book compnses the matter diat 
was originally delivered in a senes of lectures to the 
University students of Chicago at the hospitable 
invitation of President Harper The expression is 
probably not to be taken too seriously It is not 
likely that a distinguished astronomer enjoying what 
may be regarded as a cathedral posiUon would be 
careless in the preparation of his matenal He 
would be anxious to give his best both for the credit 
of English astronomy and for his own reputation 
There is ample internal evidence not only that the 
lectures were carefully prepared, but alto of judicious 
selection 
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The subjects chosen are about equally distributed 
between those that are made at the telescope and 
those that have resulted from the discussion of the 
observations so made This will be seen from a list 
of the several chapters or lectures—(i) Uranus and 
Eros (a) discovery of Neptune (3) Bradley's dis- 
coveries of aberration and nutatun (4) accidental 
discoveries (5) the sun-spot period Atid (6) the 
variation of latitude Some subjects which might 
have been expected to find a place, such os the dis¬ 
coveries resulting from the application of the spectres 
sc(^ have been omitted but the list is sufficiently 
varied and wt gratefully acknowledge having received 
a considerable amount of pleasure from reading the 
well known and familiar tales treated as they are 
with the brightness and acuteness characteristic of 
the author 

Ihc choice of the discovery of Uranus permits a 
well deserved tribute to be paid to the memory of 
the elder Herschtl for the keenness assiduity and 
pitiencc which mirk the work of that astronomer, 
while the mention of Pros allows something to be 
said of the problem of the sun s distance and of the 
history of those times when the discovery of a small 
planet added something to the reputation of the lucky 
discoverer The Savilian professor has some amus¬ 
ing remarks on the subject of naming the host of 
small planets that diligence has added to our cata 
logues He quotes the case of Victoria as giving 
rise to an outcry by foreign astronomers who objected 
to the name of a reigning sovereign being found in 
the list But the real struggle of the purists was 
we believe over the christening of I ortuna which 
Airy happily settled in favour of the discoverer s 
choice by aptly quoting the well known lines of 
Juvenal - 

Nullum nu 1 en hobes si sit pnidi-ntia 

Sed nos te facimus fortuna deam ueloque loramus 

Ihc second chapter or lecture is probably the least 
satisfactory in the book The tale might have been 
tedd without piinding the old scandal of sixty years 
ago to such wearisome length Controversy seems 
out of phee in lectures of this ch iracter Prof Turner 
in reopening the old sore has apparently two objects 
the one the whitewashing of Airy and the other 
the besmirching <f Challis reputation Very hard 
things are said of the latter to which we do not wish 
to give further currency by repeating but on the 
subject of Challis lectures we doubt whether the 
words given in Airy s I ife will bear the construc- 
Uon put upon them by Prof Turner There is no 
evidence to show or it least the author has not 
produced it that Airy s opinion was different in 1844 
frwn what it was in 1834 when he wrote to the Rev 
T J Hussey 1 am sure it could not be done (pre¬ 
dict the place of the disturbing planet) till the nature 
of the irregulanty was well determined from several 
successive revolutions” (of Uranus), p 43 Airy, it 
may be suggested did not believe the problem soluble 
until he received I e Verrier s memoir in 1846 

The account of Bradley’s discoveries is excellent, 
and the feature in it which will be especially valued 
IB the brief history given of the Rev James Pound, 
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Bindley ■ maternal uncle The reputation of Pound 
hat been overshadowed by that of his more brilliant 
but perhaps less versatile nephew and it is most 
desirable to give the uncle his proper position The 
whole chapter constitutes a most delightful piece of 
biography 

The accidental discovery of i new star does not 
differ maternity from that of -i phnet 'ind the ‘luthor 
admits that this fourth chapter might very well have 
been the first of the series but we igree with him 
that It IS not i matter upon which to lay any par 
ticular stress The p irticulir discovery is only a peg 
on which to h-ing the remarks that the author wishes 
to make on certain subjects In this esse the dis 
covery of the now star in Gemini at Oxford by 
means of photography serves k introduce an account 
)f the International Chart of the Heavens ind some 
remarks connected with the behaviour of N vi Pcrsei 
This chapter presents a careful examination of the 
facts and suggestions that hue been brought to ligl t 
by observation The historv of Sthwabe and h s 
work on sun spots do not c ill for any particular 
remark Ihc chapter is not loij, and it covers the 
ground very satisfactorily In the list lecture Prof 
Turner gives an account of the variation of latitudi 
wherein he is seen quite at his best The subject is 
not so hackneyed as some of the other select ons 
but to speak to Americans of the work accomplished 
by Mr Chandler was no doubt inspiring and the 
successive, steps by which Mr Chandler established 
his case are described with clear logical sequence 
Usually the author ends his lecture by pointing out 
what particular lessons are to be drawn from the dis 
covery under examination and they generally am unt 
to this that there is no line of research however 
apparently unimportant or monotonous which can be 
safely neglected Some inquirus sc m t affer a 
more immediate pro pict of success such is the 
establishment of observatories in the S utlwin Ilem 
sphere to make accurate obsirvalons on the motion 
of the Pole but at the same time unexpected dis 
covenes may he in a direction precisely oj posite to 
that indicated by the most educated opinion at 
present avaiUbk The conclusion may be obvious 
but the remark is not unnecessary To be led too 
strictly by author ty is unw sc to neglect the teach 
mgs of experience is a crime W E P 


ZOOLOGICAL RESULTS 
Zoological Results based on Matenal from New 
Britain New Guinea Loyalty Islands and Else 
where collected dunng the Years 1895 1896 and 
1897 by Arthur Wtlley D Sc Land Parts 1 vi 
Pp V1 + 830, illustrated (Cambridge University 
Press) 

HIS splendid senes of zoological resulU 
should have been recognised at an earlier date 
in our columns but the six volumes have appeared 
through a lustrum of five years and the fine senes of 
memoirs has mounted up to a total which baffles re- 
vtewrmg As Balfour student of the University of 
Cambndge Arthur Willey went in 1894 to the Pacific 
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in search of the eggs of the pearly nautilus He found 
these but so much more of great interest eg as to 
Peripatus Amphioxus Balanoglossus Ctcnoplana 
that his tenure of the Balfour scholarship was on two 
successive occisions judiciously extended for a year 
beyond the allotted In nnium In his arduous but 
well rewarded explorations Dr Willey was aided by 
the Government Grant Committee of the Royil 
Society who may longratulatc themselves on the fact 
that the money it th r d sposal was never better spent 
than on this enterprise It has seldom been the happy 
fortune of a singl zoologist to bring together in i 
short span such rich material including some of the 
most interesting zoological types 

In part i Dr Willty describes the structure and 
development of Pertpalus novae brttanmae n sp and 
in so doing throws som fresh light on the hetero 
gencity of the class Onychophora which th s 
delightful creature represents Dr P lul Mayer 
describes a new caprell d Mr G A Boulenger dis 
cusses a veiy r re sc 1 snake (Atpysurus annalatui) 
from the South Pa fc Mr R I Pocock reports on 
the centipedes m llipcdes scorp ons Pcdipalpi and 
sp ders and Dr Sharp gives an account of the 
phasmids with notes on their remarkable eggs 
In part 11 Prof Hi ks n reports on Millepora show 
ing that the single spe es (M alctcorms) illustrates 
that great vanability in the form of growth which is 
a characteristic feature of the genus Prof Jeffrey 
Bell discusses the echinoderms (other than holo 
thurians which are dealt with separately by Mr F P 
Bedford) Mr Arthur E Shipley reports on the sipuru 
loids Mr J Stanley Gardiner on the solitary corals and 
on the post embryonic development of Cycloser s Mr 
Bcddard on the earthworms and Miss Isa L Hiles on 
the Gorgonacca which includes some interesting new 
species 

In part 111 Dr Gndow has an interesting essay on 
orthogenctic variation in the shells of Chclonia thit 
s to say cases in wh ch the variatio is fro n the normal 
type seem to lie in th direct 1 nc of descent Dr 
Willey describes three new species of Entcropneust i 
and develops several thrones e g that the gill slits 
irose or ginally as perforations in the inter annul ir 
grooves for the lerat on of the gonads which occupied 
the dividing ranges and Mr A E Shipley reports 
on the echiunds mak ng a w elcome attempt to revise 
the group and to determine its geographical 1 ange 
In part IV Mr St inlcy Gardiner dosenbes the struc 
ture of a supposed new species of Coenopsammia from 
Lifu and comes inter oho to the striking conclusion 
that the so called endoderm in Anthozoa giving nse 
to the muscular bands and generative organs and 
performing also the excretory functions is homologous 
with the mesoderm of 1 riploblashca In terms of the 
layer theory of whatever value it may be the actino- 
roon polyp must be regarded as a triploblastic form 
Dr Sharp reports on nsects from New Britain Mr 
L A Boiradaile on Stomatopoda and Macrura from 
the South Seas Mr Walter E Collingc on the slugs 
Mr E G Phihpps on the Polyzoa Miss Laura Roscoe 
Thomely on the hydroid zoophytes and Mr J J 
Lister describes a remarkable type of a new family 
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of sponges {Aitrocltra wtlleyana) a very interesting 
novelty Mr W P Pycraft discusses the pterylo- 
graphy of the Megapodti Prof Hickson and Miss 
Isa L Hiles the St^onifera and Alcyonacea and Dr 
Ashworth the Xeniidae 

In part v Mr Arthur E Shipley gives a description 
of the Ento/oa which Dr Willey collected during his 
sojourn m the western Pacific including Farocephalus 
tortus Shipley a member of the interesting family 
Linguatulidse Mr R C Punnett discusses some 
South Pacific nemertines Mr L A Borradaile has 
an interesting note on the young of the robber crab 
Miss Edith M Pratt describes the structure of Neohelta 
porcellana Mr Boulenger reports on a new blind 
snake from Lifu and the Rev T R R Stebbing deals 
with the Crustacei 

Part VI contains Dr Willey s contributions to the 
natural history of the pearly nautilus—i fine piece of 
work—and his personal namtive which is not less 
creditable In his narrative amid interesting details 
of how he went about his collecting business he dis 
cusses as a zoologist his new Penpatus the Asridian 
Styeloidfs evtscerans which readily throws out its 
entrails in holothurian fashion the interesting inter 
mediate type Ctenoplana which no zoologist could 
encounter without experiencing a momentary ttirill 
of satisfaction the lancelets and enteropneusts which 
he observed some of the remaikable new forms which 
ho discovered such as Astroclera and the egg laying 
of nautilus—his m iin quest The whole story reflects 
great credit on the indefatigable explorer himself and 
on those who have assisted him in working up the 
descriptions which form this imposing six volume 
series of zoological results 


OUR BOOK SHELF 

Flora of the County Dublin By Nathaniel Colgan 
Pp lxx+334 (Dublin Hodges biggis and Co 
Ltd 1904) 

In many respects this district is an interesting one 
and the floral distribution not quite what might have 
been expected from 4 consider ition of the adjacent 
counties The flora resembles that of southern rather 
than northern Britain but the somewhat unexpected 
result IS arrived at that the western Irish flora has 
a considerably larger proportion of northern plants 
than has the corresponding eastern flora The book 
opens with a summary of previous work in the dis 
trict from the fifteenth centunr to the present day 
The physical features are then described and a section 
headed Relations of Plants and Soils lays par 
ticular emphasis on the distinction between calci 
fuges and calcicoles 

Some plants curiously absent from the county are 
menbooM one of which Nymphaea ofba L occurs 
in Meath Kildare and Wicklow Both Tnfohum 
repens L and T dubtum Sibth are stated to do i 
duty as the shamrock or shamrogue Probably Oxahs 1 
acetoseUa L has never served as the Insh national 
badge this erroneous impression apparent dating 
from a paper by J E Bichcno published in 1830 Mr 
Colgan cannot add EpUobium tetraeonum L to the 
Irish list although E obseurum Schreber is commtm 
in the upland districts A descrmtion of that interest 
inghybrid Seneeto Cineraria DC x S Jacobaea L 
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is given The behef that one of its forms is identical 
with the Italian 5 Calvescens must be abandoned if 
Sig Sommier s conclusion that this last plant is 
S Cineraria xS erraticus Bertolini be accepted It 
IS decidedly suggestive to find that our common 
5 Jacobaea hybridises so much more readily with 
an alien species than with its fellow Senecios of the 
British Isles Another curious fact concemuw 
hybrids deserves mention The common cross Pnmuki 
verts xvulgans as found in Kenmure Park and m 
several other localities approaches very nearly to 
the primrose while the Ballinoscomey plant closely 
resembles the cowslip This cunous state of affairs 
demands cxpcrimenia! investigation Space limit 
ations forbid m ition of any more of the numerous 
points of gener I botanical interest contained in the 
volume 

The author to be congratulated on having pro 
duced something far more useful than the mere cats 
logue of names ind places sometimes dignified by the 
title County I lor 1 Particularly pleasing is the 
attention paid to loc il names given in the Irish Gaelic 
characters It is rather surprising that philologists 
do not devote more study to local and often rapidly 
disappearing d alects The botanist working i 
country (Lstr ct is exceptionally well placed for collect 
mg information on such subjects and might with 
advantage make use of his opportunities 

Exerctsei in Practical Physiological Chemistry By 
Sydney W (ole M A Pp vn + 15a (Cam 
bridge W Hefler and Sons London Simpkin 
Marshall and Co I td 1904 ) Price net 
Practical Exercises in Chemical Physiology and 
Histology By H B Lacey and C A Pannett 
B Sc Pp 112 (Cambridge W Hefler and Sons 
London Simpkln Marshall and Co Ltd 1904) 
Price 2* net 

Nothing more f rcibly illustrates the growing im 
portance attiched to the chemical side of physiology 
than the institution of practical courses dealing with 
this branch of the subject in centres of physiological 
teaching Accompanying this is a multiplication of 
prittical guides Every teacher has his idiosjmcrasies 
in the exerc scs he selects for his cl isses but one is 
inclined to doubt whether these are always sufficiently 
pronounced or important to justify him m issuing a 
fresh handbook Competition however is not to be 
despised and w II in the end lead to the survival of 
the fittest In the struggle Mr Cole s little bewk 
which represents the ( imbridge course will doubt 
less maintain its own Though shcNTt it is admirably 
clear and the, practical exercises arc judiaously 
selected 1 he uthor is well known for his researches 
in physiolog cal hemistry and possesses that pre 
Iiminary knowledge of pure chemistry which is so 
necessary nowadays for a successful pursuit of its 
physiological applicabon 

The book is free from illustrations the student is 
required to make his own drawings of crystals 
absorption spectra and so forth in the blanks left 
for the purpese Ihis is an admirable idea and one 
hopes that the zeilous and interested tare that Mr 
Cole asks from the students in his preface will be 
resj^ded to in the manner he desires 
The hook does not pretend to ccxnpletG but as 
an elementary introduction to more advanced work it 
15 excellent I do not propose to direct attention to 
faults of omission for these are obviously intentional 
the only fiult of commission I have discovered is on 
p 78 where the statement made implies that 
potassium ferricyanido ion tains oxygen 
The second book that by Messrs Lacey and 
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Pannett, d«moiMtrate« that practical clawea in 
phynoIoii7 are not confined to umvertities and 
collegea of univeraity standard The book itself is 
not a serious contribution to saentific literature, and 
Its audtors have neither the requisite training nor 
knowledge to make it such It is a mere compilation 
or rechauffe from other well known text-books One 
notes that one of the authors blazons upon the title- 
page that he has obtained a scholarship at the 
inter M B examination at the University ot London 
and this is a fair index of what the reader may 
expect in the interior of the volume A note-book 
carefully kept by any moderately good medical student 
would be equally worthy of publiration 


I ahoratory Notes on Pracitcal Metallurgy being a 
Graduated Senes of Exercises Arranged by W^tor 
Macfarlane, TIC Pp x+140 (London Long¬ 
mans Green and Co , 1905 ) Price as 6d 
This little book is apparently intended as a first 
course for beginners in practical work in a metil 
lurgical laboratory and especially for those who arc 
preparing for the examination of the Board of 
Education in stiges 1 and a of practical metillurgy 
For these classes of students it will be useful and 
deserves commendation 

It consists of a senes of practical exercises ill 
well within the grasp of the avenge boy graduated 
and arranged with the view of developing the habit 
of observation and the instructions given for doing 
them show a much more intimate acquaintance with 
the simgjer operations of a metallurgical laboratory 
than 18 generally found in works of this class In 
the first eighteen pages the student u introduced to 
furnace work by simple expenments on the melting 
of metals under various conditions, to prepare him 
for the subsequent more difficult operations 
The preparation of the ordinary common alloys 
follows and then a series of well-chosen exercises 
illustrates the oxidation of metals and the reduction 
of metillii oxides and sulphides Later the more 
(omplex subject of the pnnciples on which the pro¬ 
cesses for the extraction of copper lead gold and 
Sliver from their ores depend is dealt with 
The book concludes with a few elementary exercises 
in assaying gold and silver ores and the analysis of 
loal ind c<rfie In the appendix are several tables 
ihe most important being one giving the percentage 
(omposition of some of the common alloys 
There are a few slips and blemishes in the text 
but they are for the most part trivial one of the 
chief being in the table just mentioned in which 
iho composition of the British gold coinage is given 
IS gold 91 66 silver 833, the latter should of course 
be ‘ copper " The book contains much ustful in¬ 
formation for junior students and can be recom¬ 
mended for their use 

Le Ltige ^es produits et ses sous produits By M 
Martignat Pp ijH (Pins Gauthier-Villars and 
Masson ct Cie ) Price 2 francs 
Thk latest addition to the “ Encydopddie Scientifique 
des Aide-M 6 moire ” is divided into two parts The 
^st part IS concerned with the formation of cm-k in 
Querciis suber, the distribution of the tree, its treat¬ 
ment its maladies and enemies &c and concludes 
with an account of pnees and other commercial con 
siderations The second part describes how the natural 
(Mtiduct IS treated in the manufacture of corks ot 
all kmds, and how it is utilised m the production of 
linoleum and other materials 
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LETTERS TO THE EDITOR 
[TIm Editor does not hold himself responsible for opimons 
expressed by hts correspondents Neither can he undertahe 
to return, or to correspond with the wnters of rejected 
manusenpts intended for this or any other part of Natuih 
No notice u taken of anonymous communications ] 

Charge earned by the a Rays from Radium 
No special difficulty has been experienced in showing that 
the jS particles (electrons) expelled from radium carry with 
them a negative charge of electncity The positive charge 
left behind on the vessel cuntaming the radio active material 
IS simply and strikingly illustrsted in the arrangement de 
vised by Strutt whiih ib now popularly known as the 
radium clock 

Since the a particles arc deflected by a magnet as if the) 
earned a positive th-irge it is to be expected that this 
charge should be easily dete ted but all the initial experi 
ments made for this purpose resulted in failure Since there 
are four products in radium which give out a jiarticles and 
only one which gives out jS particles it is theoretically to 
be expected that four a pirticles should be expelled from 
radium for each particle 

In Ihe Bakerian lecture {Phil Trans senes A vol cciv 
p SIS 1904) I described some experiments that were made 
to determine the chaige carried by the a particles About 
half a milligram of radium bromide was dissolved in water 
and spread uniformly over a metal plate and evaporated to 
diyness With i plate of 20 sq cm in area the absorp 
lion of the a ravs in the thin film of radium bromide is 
negligible 1 he solution of the radium released the emana 
tion and several hours after removal the activity of the 
ladium fell to about one quarter of its maximum value and 
the fi md y rays from it practically disappeared The ex 
pcriminls were midc with the radium film at this mini 
n um activity in order to cvoid the complication which 
would ensue if the P parti les were present An insulated 
plate was placed pirallel to the radium plate and about 
jmn awiy frem it Ihe ipparatus was enclosed in an 
air tight vessel which was exhausted to a very low vacuum 
Ihe current between the jlatis was measured by an electro 
meter Ihe saturition current between the plates rapidly 
fell with decrease of pressure but soon reached a limiting 
value—about 1 /1000 of the initial -which could not be re 
duced further howevei good a vacuum was obtained No 
certain evidonic that the a paitides timed a positive charge 
could be obtained It was thought possible that the in 
ability to reduce the current below this value might be 
due to a strong secondaiv radiation consisting of slow 
moving electrons which were liberated bv the impact of the 
a particles on matter Strutt {Phil Mag August 1904) 
h IS also observed a very similar effect using a plate of 
r lio tellurium whi h is well suited for this purpose as it 
gives out only a rays 

J J Thomson (jPnr Camb Phil Soc November 14 
1904 sec Nafi ar December 15) has recently shown in a 
striking ni inner th it a luge number of slow moving elec 
trons are liberated fre m a plate of radio tellurium although 
this substanii is supposed t emit only a particles These 
ilcctrons could be read 1\ bent back to the plate from which 
they came by the acti 11 of i magnetic ficlcl No indication 
however that the a f articles carried a charge was 
obtained 

I hive recently attacked this problem again using the 
methods and apparatus previously described but in addi 
tion employing a strong magnetic held to remove the 
slow moving electrons present with the a particles The 
apparatus was placed between the pole pieces of an ele tro 
magnet so that the field was parallel to the plane of the 
plates In such a case most of the escaping electrons de 
scribe curved paths and return to the plate from which they 
set out On application of the magnetic field a very striking 
alteration was observed in the ma^itude of the current 
The positive and negative currents for a given voltage were 
greatly reduced The upper plate into which the 0 par¬ 
ticles wete fired rapidly gamed a positive chwge In a 
good vacuum this was the case whether the lower plate 
was charged positively or negatively or connected to earth 
Ihe magnitude of the charge deduced from these experl 
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mentu wai found to be practically independent of the 
voltofipi between o and 8 volts When once a magnetic field 
had been applied of sufficient strength to stop all the slow 
moving electtont, a large increase m its value hid no effect 
on the magnitude of the positive charge I think these ex 
periments undoubtedly show that the a particles do carry 
1 positive charge and that the previous failures to detect 
this charge were due to the masking action of the large 
number of slow moving electrons emitted from the plates 
Observations were made under different experimental con 
ditions and with very concordant results In one set of 
experiments a weight of o 19 mg of radium bromide was 
used spread on a glass plate which was covered with a 
thin sheet of aluminium foil in the other 048 mg spresd 
on an aluminium plate The saturation current due to the 
latter plate measured between parallel plates 3 5 cm apart 
by means of a galvanometer was found to bo 78 x to-* 
amperes ft is possible that the failure of Prof Thomson 
to detect the positive charge carried by the a rays from 
n<lfo tellurium was due to the smallness of the effect to be 
measured for with the plate of radio tellurium in my pos 
session the current was only about 1/40 of the above value 
Since the film of radium bromide is so thin that all the 
a particles escape from its surface it is easy to deduce from 
the observed charge from a known weight of radium the 
total number of a particles expelled per second from one 
gram of radium bromide Taking into consideration that 
half of the a particles were projected into the radium plate 
and assuming that the ■ pirticle carries the same charge 
as a gaseous ion it was deduced that one gram of radium 
bromide emits 3 S X to” particles per second Now the 
activitv of radium bromide in radio active equilibrium is 
four times this minimum and contains four products which 
emit a partules at the same rate It is thus probable that 
one gram of radium bromide in radio active equilibrium 
emits 14X10" particles per second I had previously de 
duced (Joe fit) from indirect data the value about 
j IX ro‘ so that the theoretical and experimental numbers 
are m very good agreement 

I base also made experiments by a special method to 
determine the total number of ff particles emitted from one 
gram of radium bromide in radio active equilibrium and 
have found a value about ihe same as the number of • par 
tides emitted at its minimum activity ft is thus seen that 
four a particles arc expelled from radium for each par 
tide The number of |3 particles obtained by Wien was 
much smaller than this but m his experiments a large 
proportion of the more slowly moving 0 particles was ab 
sorbed in the radium itself and in the envelope enclosing it 
The number of a particles expelled per second from one 
gram of radium is a most important constant for on it 
depends all calculations to determine the volume of the 
emanation and of helium the heat emission of radium and 
also the probable life of radium and the other radio 
dements F RuTiiBRroan 

McGill I niversitv Montreal Febniary 10 


Compuloory Oreck at Cambridge 
Tub conclusion to be drawn from Mr Bateson s letter 
seems to be that it is useless to compel candidates to get up 
subjects for which they have no aptitude or in which they 
take no interest Ihe glories of another world ’ whether 
in science or art are rewrved for those that can see them 
and a bright boy not to say a dull one is unlikely to discover 
the beauties of compulsory Greek, if he happens to have a 
distaste for dead languages But is it not rather a narrow 
view which recognises only one new world and the entrance 
to It through compulsorv Greek’ It is said of a great 
creative mathematician that surveying his subiect from a 
high pinnacle of abstract thought, he exclaimed “ And we 
too are poets ' but the most enthusiastic would scarcely 
expect this feeling to be aroused by comjMilsory mathematics 
m a dull boy it does not seem to have occurred even to on 
exceptionally bright one 

Sullied as Mx^ateson seems to consider mathematics by 
a d> grading uy||||l«ess to “ trade and professions ” it never¬ 
theless remains 61 essential importance to nine tenths of our 
scientific work and most of those of us who have but little 
of It sigh that we have not more Mr Bateson himself has 
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not disdained its assistance in his work on breeding and 
heredity 

The point of previous letters is not that the wntars had 
no aptitude for Greek but that they found it useleet to 
them in the studies to which they devoted their life German 
is indispensable soon we shall have to read Russian too 
and if a man is to keep abreast of his subject ha must not 
only read Germsn but read it with ease so great is the 
bulk of lit rature to be got through Arbitrarily to compel 
a boy to learn Grec k which if he does not appreciate It will 
be perfectly uselcsa to him when he might be learning 
German whah whether he likes it or not is Indispensable 
for the full pursuit of his scientific studies seems to be one 
of the cruellest conceivable tyrannies of pedantic folly Could 
there be great r intellectual waste and could any means 
be designed more likely to defeat the end for which it is 
designed? Compulsion and education are terms as opposed 
philosophically is they are etymologically let the student 
be encouragea to work at the subjects he has really at heart 
ind he will proceed from one success to another and mav 
even find his training in natural science leading him to the 
higher things in Greek literature 

But since the most natural classification of candidates 
would seem to be into those having a tendency to exact 
thought—who will naturally gravitate towards mathematics 
and those with a love of art—who will naturally aspire to 
literature and these with a little of both—who will be given 
over to natural science why not allow a first class in any 
two of tho three to count as a pass? such a measure would 
prove a greit relief both to rongenital non mathematiiians 
and non linguists 

Finally whv should a want of sympathy with Greek the 
noblest language of the noblest literature the world has 
known be imputed to those who think that it is too good a 
thing to be wrested to injurious purposes? X 

Ir Mr Bateson s case is that of hundreds I make bold to 
say the case of the boy who wastes hundreds of hours on 
Greek grammtr is that of iheusands 

Wo do not want to abolish compulsory Greek because it 
has no value in the market but Imause stopped where the 
boy who takes it no further III m the I ittle Go stops it the 
study of Greek has no value ninety nine times out of a 
hundred in the f rming of an active living intelligence 

Mathematiis may have contributed nothing to the forma 
tion of Mr Bateson s mind it is not unlikely though it is 
deplorable But if Mr Bateson seriously thinks that 
elementary mathematics contributes no more than elemen 
tary Greek to the sound training of an average mind, surely 
he lb luno isly destitute in experience of the run of faculties 
in a young hu nan being 1 his 1 xplanation of Mr 
Bateson s astonishing argument suggests itself the more 
readily bccaust his idea that Greek is one of the things that 
put one tcuih of art in the life of a dull boy and open 
nis eyes to another world ipprars tbsolutely grotesque 

ihe narrow (and conspicuously unmtelligint) utilitarian 
idea of education represented by Mr Bateson a in 
telligent lady must be fought with all our strength but it 
cannot be fought successfully with the rustv sw^ of Mr 
Bateson s reactionary classicism That 11 a weapon which 
will break in our hands and leave us defenceless to the 
spoiler A G Tanslbv 

New University Club London S W February 2} 


Mav 1 be permitted to suggest with all deference that 
Mr Bateson s statement that his knowledge of mathematics 
IS nil must be t iken cum grano ! He is now I btdieve 
lirgely engaged in the business of counting chickens before 
they are hatched How could he do this without some 


mathematics? As i matter of fact the research in which 
he IS engaged involves mathematical conceptions of no mean 
order, yet I presume he knows something about his subject 
Mr Bateson s letter might be a good argument in favour 
of lowering the mathematical standard in the previous 
examination But as he uses it it is merely on unusually 
frank example of the reasoning which is the real support 
of c^pulsory Greek vu • When I was a little boy the 
big boys bulbed me now that I am a big boy myaelf 1 
mean to take it out of the little ones I ’ 


Racketts Hyihe Hants February 


Edward T Dixon 
»4 
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A Largo Indian Boa Porch 
1UB dimonaioni and weight of a lea prrrh caught in 
Docomber last by aome native fishermen near Diamond 
Harbour in the River Hooghly teem to me to be worth 
recording 

Ita length it nearly seven and a half feet its girth lutt 
behind the shoulder it a little more than five feet nine 
inches and ita weight the day after itt capture was four 
hundred and sifty pounds 

The fish It to old and worn that its ipecific iden 
tl^ mutt remain in doubt but it agrees fairly welt with 
Day s description in the Fauna of British India of 
Epuuphehu Unieolatus Bloch 
The largeat Indian tea perch of which I can find any 
record it the one mentioned by Russfll (quoted by Diy 
under Eptnephelus pantkeunut and malabartcus) which 
wat taken at Viragapatam in January 17*6 and measured 
seven feet m length five feet in girth and weighed up 
wards of three hundred pounds 
The Hales of the Diamond Harbcur monster are so 
utOTM by deposit that their accretion lines are very difficult 
to follow but in a large scale from the shoulder I can 
count between 500 and 600 such lines which are sometimes 
grouped in ser es of about eight but oftener show no 
grouping at all A Alcock 

Indian Museum Calcutta February a 

Attractiooa of Tenariffe 

riiosE members of the Br tish Assoc ation who vis t South 
Africa this year will probably des re to spend as much ti ne 
as they can near their journey a end But it is just worth 
mentioning that some of the oceanic islands en route hive 
very special attractions For instance 1 write from 
Tenenffe which has igneous rocks c nder < ones and Isva 
skeins for the geolog st ind fcr the botanist all rones 
of vegetation from the subtrcpits to the snows The 
sc entifle I teralure of the island is at present more n Ger 
man than in Fnglish A s nglt day s eacursion soooft up 
into the hills bv electric tram is poss ble whilst the steamer 
waits to coal A week would allow of a short tour to ' 
Orotava and across the meunta ns to Guimar through some 
of the most interesting parts of the island 

Ht H Riciurdsos 


SdVUFf PFFVS /|^D THF RO\AL SOCIEn 
T^AGDAIENC COIITGI Cnmbridfee with 
wh th Iht name of Samuel Pepirs is indis 
solubly issociatcd held in his memory at thi 
college on Fhursday last his birthdiy 1 reunion 
which miy become an annu il event Some of the 
institutions with which ho was more especially con 
nected wire invited to send delef,atcs to this githcr 
mg I bus the Royal Society was represented by 
one of Us seen I iries and its foreign secretary 
From the immortal Dnrv it appears that the first 
proposal that Pepys should join that Society wis 
made to him in the spring of the year 1662 by his 
friend Dr Timothy C Icrke who offered to bring 
him ‘into the College of Virtuosos and my Lord 
Brounikers fP R S ] acquaintance and to show me 
some anatomy which mikes me very glad and 1 
shall endeavour it when 1 come to London Two 
years however elapsed before his election From 
the minute books of the Society it appears that he 
was unanimously elected and idmitted on the same 
day (February 15 1664)—a rapidity of procedure 

which contrasts with the much more leisurely action 
of the present day He records that he ‘ was this 
day admitted by signing a book and bemg taken j 
by the hand by the President my Lord Brunkard I 
and some words of admittance said to me But it 
IS a most acceptable thing to hear their discourse 
and see their expenments After this being 

done they to the Crowne Taveme behind the 
Change and there my Lord and most of the 
company to a club supper *’ 
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arc at present Robert Hooke the most fertile and 
inventive genius of his time was then Curator of 
I xpenments and brought forward at c u h meeting 
either some ingenious contnvanie of his own or 
some device provided by one of the members This 
constant and exciting variety of practical demonstra¬ 
tion would bo entirely after Pepys heart gratifying 
his spirit of curiosity and his keen desire to increase 
his knowledge in eviry direction Another feature 
of the meetings could not but gratify one of his 
most characteristic proclivihes—^his sociability and 
love of congenial company The evening adjourn¬ 
ments to the club supper at the Crowne laveme 
behind the Change or to the Devil Taverne in 
Fleet Street would end off his day as he alwm 
delighted that it should end These meetings for 
supper contained the germ of the Royal Society 
Club the oldest extant records of which do not go 
back further than 1743 This club consists of a 
limited selection of fellows of the Society who still 
dine together at some restaurant on the evenings of 
the Society s mectinf,s 

At the time of Pepys* election the Society met at 
Gresham College but i few years afterwards moved 
to Arundel House An effort was then being made 
to ruse money for the purpose of building a house 
in which the virtuosos might hold their meetings 
ind place Ihctr libr ry ind apparatus Among the 
other fellows Pepys was applied to for a subscrip 
tion Under date April ■» 1668 he writes with 

Loid Brountker to the R^all Society where they 
were just done, but there 1 was forc^ to subscribe 
to the building of a College and did give 40I — 
certainly a generous donation at that time He 
evidently had some reluctance to join in the scheme 
for he thought that this canvassing for money ma> 
spoil the Society for it breeds faction and ill will 
and becomes burdensome to some that cannot or 
would not do it 

The Royal Society held its annual meeting for the 
el ction of the council and t fficers on St \ndrew s 
Diy November 3J—a dite which is still kept sacred 
for the same purpose But some of the usaf,es that 
lere formerly in vogue hive disappeared Thus 
Pepys writes on N veinbrr 30 1668 To \rundel 
House and there 1 did see them ehoosing their 

( luniil It being St Andrew s Day ind 1 had 
his cross in my hat as the rest h id and cost 

me ss The diarist hims(,lf had already been 
neirly se.leeteMl to scive on the council so well did 
he St ind m the esteem ol his fellow members Only 
three ye irs ind a half after his admissw n into the 
Society he rcc ids th it I was near bting chosen 
of the Council but im j^lad 1 w is not for 1 could 
n t have ittcnd d the ugh ibovc all thinj,s I could 

wish It and d take it as a mighty respect to have 

been named tl le 

\t last at th end of twenty vears from the time 
of his entry into the Royal Sexi ty his issociates 
showed the cstim ition m which they held him by 
electing him Ir sident on December i 1684 He 
w is the sixth wlo filled that olbcc in the history of 
the scKicty Th louncil minute book shows that he 
(btained twenty nine voles out of thirty nine and 
that he was sworn in upon December 10 The 
council included at that time Sir Christopher Wren, 
Dr M irtin I isitr Robert Hooke E Halley John 
1 lamsteed (Astronomei Kovil) John Fvelyn anel Sir 
John Hobkyns The difhculty which Pepys would have 
had in attending the meetings of council appears to 
have still continued after his election to the presidency, 
for he was only occasionally able to be present Un¬ 
fortunately the Diiry which gives such a full and 
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faithful record of hu daily life stops short long: before 
the date of his election to the chau* of the Royal 
Society so tot we are without any memoranda of 
his own regarding^ what took place during his tenure 
of the office The minute boolu of the S^ety how¬ 
ever furnish some interesting pirticulars 
One of the undertakings of the Royal Soaety 
during the time that Pepys presid^ over its business 
was the publication of the elaborately illustrated 
work of Francis Willughby the " Histona Piscium ” 
It was a somewhat costly production so that !>everal 
members of the Society agreed to subscribe for one 
or more plates which were to be supplied at the cost 
of one guinea each Pepys far sui^ssed all other 
subscribers in his generosity seeing that he paid for 
no fewer than sixty pi ites The book is appropriately 
dedicated to him and when it was ready for issue 
the council to mark its appreciation of his assist 
ance (June 30 1686) ordered that a Book of 

Fishes of the best paper curiously bound in Turkey 
leither with an inscription of dedication therein 
likewise five others bound also be presented to the 
President ’ On the same occasion the following 
amusing entry was made on the minutes — Ordered 
that the Society to enrourigc the measuring a Degree 
of the Earth do give h Halley 50! or fifty Books 
of Fishes (') when he shill hive measured a degree 
to the satisfaction of Sir Christopher Wren the 
President and Sir John Hoskyns Thire is no 
record to show which altem itive the future 
Astronomer Royal accepted 
Undoubtedly the most import int event which 
occurred it the Royal Society during Pepys term 
of office was the accept inie and publication of 
Newtons immortal Principia In the MS 
journal book of the Society under date April 28 1686 
It IS recorded that Dr Vincent ‘ presented the Society 
with I manusinpt Treatise intitukd Philasophtae 
Naturahs Prwctpta mathemattca and dedicate to 
the Society by Mr Isaac Newton wherein he gives 
a mathematic h 1 demonstration of the Copemican 
hypothesis as proposed by Kepler and makes out 
all the phenomena of the celestial motions by the 
only supposition of a gravitation towards the centre 
of the sun di creasing as the square of the distances 
therefrom reciprocally It was ordered that a letter , 
of thanks be wrote to Mr Newton and that the | 
printing of the book be refer d to the consideration 
of the C ounce 11 in the mean time the bcxik. to be put 
into the hands of E HalW who is to make a report 
thereof to the Couniell On Ma^ 19 it was ordered 
that Ml Newton s book be prints forthwith in a 
quarto of a fair letter and that a letter be written 
to him to signifie the Soeietye s resolution and to 
desire his opinion as to the pnnt volume cutts and 
so forth On June 30 the council ordered that 
the President be desired to licence Mr Newtons 
book dedicated to the Society ” Accordingly the 
title page of the famous quarto bears the licence m 
conspicuous print—‘ Impiimatur S Pepys Reg 
Soc Praeses Julii s 1686 ’ 

Pepys held the office of president for two years 
ind was succeeded on St Andrew s Day i 6 w 5 by 
the Earl of Carbery by whom he was named one of 
the Vice presidents Though not in any sense a man 
of science he was distinguished among his con¬ 
temporaries for his keen interest in scientific progress 
ind his eager desire to acquire as much as he could 
of natural knowledge ” Though careful of his 
money he could be onerous where the interests of 
science appealed to him The absorbing character 
of his work at the Admiralty and the enthusiastic 
devotion with which he applied himself to it no doubt 
resented him from taking as active a share in the 
UMness of the Roval Soaety as he would have 
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wuhed to do But among the distinguitod men who 
during two centuries and a half have occupied to 
presiduitial chair there have been few more entitled 
to kindly remembrance than Samuel Pepys 

Abcu Gama 


COMPULSORY GREEK AT CAMBRIDGE, 

I I IS earnestly to be desired that every member oi 
the Senate who is on the side of the Studies and 
Examinations Syndicate will record his vote in favour 
of their proposals on either Friday or Saturday, 
March 3 and 4 between the hours of 1-3 p m or 

of the syndicate have been in many 
places misrepresented The committee which is 
raposing them heads its manifestoes ‘ Defence of 
Classical Studic-s at Cambndge *’ but no one has yet 
attacked these studies It is true that the proposals 
allow a modern language instead of either Greek or 
Latin but every candidate must take one ancient 
language and whichever he elects to offer for the 
Previous Examination he will have in the future to 
show i really respectable knowledge of that tongue 
At present as is demonstrated bv the students of 
Newnham and Girton and many others and as letters 
in Nati rf h ivf shown a mere smattenng of Greek 
which can be got up in a couple of months is 
all that can be demanded in view of the existmg state 
of education in our public schools 
Those who think no man i in be cultivated with¬ 
out Greek (they do not say the same about women) 
often forget that the Greeks who are held to have 
been incomparable educators dispensed entirely with 
the study of dead or foreign languages They did 
not educate their sons on a basis of anaent 
languages they educated them on their own 
language and their own literature The Romans 
again got on very well without studying dead 
languages It is true thit the educated men m 
ancient Rome studied the Greek authors but Greek 
was to them a living Imguige and the intercourse 
tetween the thinkers and the doers of classical times 
was at least as close as between the French and 
British of our own day 

The suppoiteis of the present proposals are often 
charged with encouraging undue specialisation But 
what do we mean by specialisation^ The term is 
usually used to denote the study of one subject to 
the exclusion of others If this definition be sound 
it IS the advocites of what is called compulsory 
Greek who iri the culprits A boy begins Latin say 
at eight or nine and shortly afterwards takes up 
Greek and for the next nine or ten years at many 
of our public s hools does comparatively little else 
He has speiiahsed to such in extent and his 
intellect is so crimped and dulled by the process, tot 
he not unfriquently fails to reach the low standard 
of the Previous Examination when he leaves school 
Even if he has 1 real gift for classics he is often but 
a narrow specialist Fifty-five years ago a Mr John 
Smith published in his Sketches of Cantabs *’ an 
apprcaation of the classical man of the middle of the 
last century He seldom reads an English work, 
and of the history of his native country is strangely, 
almost supernaturally ignorant Passmg occur¬ 
rences do not affect him He doesn’t care how many 
men are slaughtered on the banks of the Jhelum 
His heart is at Marathon his sympathies with the 
great Hannibal at Cannae ’ We have improved 
since then but the type is not exbnct 
It 18 to be regretted that the proposals do little to 
encourage scieme It must distinctly be understood 
that the alternative to Greek or Latm is not setenee. 
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but French or German The papers on expenmentat 
mechanics and other parts of elementary physics and 
the paper on elementary inorffanic chemistry are with 
three other papers alternatives of which two must 
be taken 

fhe case for additional recognition of science has 
b«en put so well by a distinguished naturalist who 
w IS a member of the syndicate and one of the three 
who did not sign the rejfiort that we cannot do better 
than quote hisT words The real substitute for Greek 
and the only worthy substitute as it seemed to h m was 
science If thej nrt not to meet art let them at leist 
meet truth Let the boys know the place man had 
in nature It secned to him shocking that they 
should turn out hundreds of men every year who 
had not the faintest idea of what was going on in 
nature in combustion or chemical decomposition 
and who knew nothing of tht relation of mm to tht 
animal world 

The present issue does not lie between the friends 
of science and the friends of letters Nearly one 
third of the classical staff it Cimbndge are on the 
side of reform and imongst them are mmy of the 
men who hive built up the present classical tripos 
until It 15 am ngst the biggest of the Cambridge 
schools \ majority of the un v rsity professors n J 
readers othir than tho c tn mathematxcs and natural 
science are on the sidi of the syndicate The head 
masters arc half hcartedly with the syndic ite 
majority of the He id Masters C onference and tl e 
Head Masters Assoc it on dcsir ng the eximpti 
from Greek of candidates for hont urs in mathematics 
and science A very large majoritv of the issistint 
masters in second iiv schcols ire in favoir of tl 
change and it must not be forgotten that the 
issistant masters have a far more intimate expenenc 
of the actual teaching of the boys than have the head 
masters 

A certain number of the rcsidtnt members of the 
Senate have declared their intention of not votng 
Some of these are tutors and coaches who wh 1 
agreeing with the general principles of the r^rt 
fear that the propos^ examination will be so difficult 
th It their pupils will fail to pass Amongst th 
residents who intend to vote there is now a majority 
in favour of the report If the matter rested upo 
the Cambridge vote there is little doubt which wa^ 
It wiuld go The result however rests on the vote 
of a large electoratt of which the resident members 
form roughly one tenth From the fact that the 
committee for supporting the proposils has issued 
a very long list of supporters and from the fact th it 
the committee opposed to the proposals has thought 
It more politic to publish but a short select list 
there is a strong feeling of confidence that reform 
mav this time win But the duty of voting cannot 
be too strongly urged A single vote may decide the 
issue 


FOLK TALES OF PLAINS INDIANS 

A NOTICEABLE addition to the literature of 
American folk tales has been made by two recent 
publications of the anthropological senes of the Field 
Columbian Museum Pubheattons Vol v of this 
valuable senes is devoted to the traditions of the 
Arapaho by Drs G A Dorsey and A L Kroeber 
collected under the auspices respectively of the Field 
Columbian Museum and of the Amencan Museum of 
Natural History The authors worked independently 
and in many instances collected vanants of the same 
tale, but they have published all as they were cdlected 
rather than amalgamate the two versions of the one 
legend Certain incidents in the tales are translated 
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into Latin and even some whole tales are similarly 
translated A synopsis is given at the end of the 
volume of each of the hundred and forty six tales a 
feature that will prove of great use to the student 
There are one origin myth and three or four culture* 
myths, a large number < f the stones refer to an in 
dividual callM Nihai^aii whose d mgs were fre¬ 
quently of a reprehens bit nature No i of vol vii 
of the same senes contains a collei 11 n of forty folk 
tales of the Osage by Dr Dorsey who admits that this 
collection does not adcq atcly represent the traditions 
f the tribe Th Os igc arc of Sioi an stock and are 
now degenerating rapidly as they ire very lazy and 
much addicted to drink further the use of the peyote 
or mescal among them is rapidly mere ising and for 
these reasons there was great dill tulty in engaging 
the attention of the old men for any length of time 
In No 20 The Rabbit and the Picture we have a 
tar baby episode An ab tract is given of each tale 
A third collection of folk t lies by Dr Dorsey is 
entitled Traditions of the Ankara these were 
1 >llected under the auij cs of the Carnegie Institu 
tion at Washingtrn and the eighty two tiles con 
stitute Pubheatton i- of th it institution The 
Ankara belong to the Caddo in linguistic stock and 
were formerly ilosely allied with the Skidi band of 
Pawnee Like the Skidi they constructed the earth 
lodge and their social organisation and relig uus 
eremonics in genenl were also similar An examin 
at on of the tales shows as might be expected many 
po nts of resemblance with those of the Skidi (r/ 
Traditions of the Skidi Pawnee by G A Dorsey 
Memotrs of the Am Folk Lore hoc vol viii i^) 
but it IS apparent that the mythology of the Anlcara 
intains many elements not found among the Skidi 
possibly It will be found that there irc Mandan 
affinities but material for this oompanson is not yet 
available Two tales narrate the creation of the 
earth by the Wolf and Lucky Man and the creation 
of people by Spiders through the assistance of thf 
Wolf The vanant tales of the emergence of the 
Ankara from the earth are undoubtedly original In 
several talcs a poor boy is a culture hero in one case 
he was the son of a won in who climbed to heaven 
and married a star his greatest work was freeing 
the land of four destructive monsters The Sun Boy 
made long life possible afttr a senes of contests with 
his powerful father Another boy Burnt Hands 
saved his tribe from despotism and famine and 
firnished by his life a perpetual example to the poor 
of the Ankara if the \ aluc of honest and long eon 
tinucd effort Some t il s are rite myths as they refer 
to the ongin of a ceremony or rite or to incidents 
connected with a ceremony In one tale is found an 
interesting account of tho origin of the well knowm 
ring and javelin game of the plains which is really 
part of the ceremonial ailing of the buffalo (bison) 
the tale also relates the origin of the buffalo dance 
Eleven talcs relate to animals m all of them the 
coyote plays a prominent part always as a mean 
trickster and ctmmitting deeds that generally result 
disastrously to himself Several are ordinary tradi 
tions in some of which the supernatural crops up 
Abstracts are given of all the tales 
Another memoir on folk tales entitled “ The 
Mythology of the Wichita by Dr Dorsey forms 
Publtcanon No 21 of the Carnegie Institution The 
Wichita ire 1 small and dwindling tribe of Caddoan 
stock who differ somewhat from the surrouifding 
plains tribes both men and women tattoo they are 
very moral and good natured and their home life la 
extremely well regulated The pursuit of the bison 
was secondary to that of agnculture and as among 
the Pawnee many of their most important ceremonies 
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were LonLtrned with the cultivation of their fields 
All the details of the grass lodges were symbolic The 
SOI 111 organisation wis by villages at the head of 
each of which was a chief and a subchief Election 
to the chieftimship w is never through heredity alone 
It was possible for the youngest and meanest bom boy 
of the village to rise to this position through bravery 
generosity and kindness In general the (,ods of the 
Wichita are spoken of as “ dreams The sixty tales 
refer to the first period or Creation the second period 
or transformation and the third period or the present 
A few tunes are given by F R Burton Three long 
Wichita tales by the same mdefahgable observer will 
be found in the Journal of Amencan Folk lore (vol 
XV p 315 XVI p 160 xvii p 153) I egends of 
anaent time were related that the listeners might 
realise that evil creatures and monsters and evil spirits 
no longer exist they were removed from the earth 
and their destructive powers taken from them by 
Wonderful Man who knew that the world was 
changing so that human beings might be human 
bcinn and animals exist as animals to serve as food 
for man But above all the value of many stones 
for the young lay in the lesson taught by example 



that bravery and greatness depended solely upon 
individual effort md that there might befall him the 
same longevity and good fortune as was possess^ by 
the hero of the tale 

In the handsome volume which contains the ninety 
^editions of the Skidi Pawnee collected by Dr 
Oorscy there arc fifteen plates and some interesting 
ethnological and explanatory notes The village was 
the basis of the organisation of the Skidi no trace of 
the clan having been found Each village possessed 
a sacred bundle and marriage was endogamous in 
each village The religion of the Pawnee reached a 
higher development than that of any other of the 
plains tnbes and its ceremonial side was especially 
developed among the Skidi Each bundle ceremony 
and each d’ince was accompanied not only by its 
ntual but by its tale of origin and all of these are 
regarded as personal propei^ Dr Dorsey makes 
some interesting remarks upon the ownership and 
telling of the tales Of these some are cosmogonic 
a number tell of boy heroes in which the path to re 
nown IS due to fixity of purpose and a humble spirit 
Numerous tales relate to the tricky coyote, these are 
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told whenever the men assemble during the wmter 
months but never during the summer or rather 
during those months when snakes are visible for at 
such times the Coyote Star directs the Snake-Star to 
tell the snakes to bite those who talk about the coyote 
In one group rf tales there is a mamage between 
humans and animils or the transformation of a man 
into an inimal 

The first volume of the University of California 
Publications Amencm -irchseolc^ ihd ethnology 
contains a study of the Hupa by Mr P E Godd^ 
The Hi^ Indnns occupy the beautiful lower valley 
of the Trinity River s> secluded was it that sixty 
years ago the news of the coming of the white man 
had not reached the inhibitmts The people seem 
to have lived i simple peaceable life theu" social 
organisation was very simple but more information 
IS required A family consisted of a man his wife 
or wives his sons and their wives the unmarried 
md half married daughters and unmarried or 
widowed brothers and sisters of the man and of his 
wife There appears to have been a classificatory 
system of relationship The next social unit was the 
village “1 man lived and died where he was bom 
the women marr cd into other villages Fach village 
was ruled by the richest man There seem to have 
been no formalities in the government of a village 
or tribe Then was a deep undercurrent of religious 
feehng and i (,reat reverence for the spoken word 

rhe texts are word for word translations and 
anglicised versions of fourteen myths and tales and 
thirty seven texts relating to the dances and feasts 
the majontv of which are formulte The latter are 
of especial value as it is usually so difficult to get 
the exact words of a magical formula Thirty excel 
lent heliotype plates emMllish the volume 

Mr Goddard and the university authonties are 
alike to be congratulated on this excellent piece of 
work which augurs well for the success of the new 
department of the University of California 

A r H 


A NdlURAUST <> JOURNAL' 

I"HIS daily journal of an observant field naturalist 
‘ may be heartily welcomed by every lover of 
country life and country scenes It is true the style 
IS somewhat scrappy and staccato but this is to a 
great extent unavoidable in i work of this nature 
and IS after all no great drawback although we 
think It might have been somewhat modified during 
the revision for press Mr Robinson who is 
already no stranger to the reading public has the 
good fortune to be a resident in Norfolk the county 
Par excellence of redundant bird life and of 
enthusiastic bird lovers and he is therefore prachcally 
assured of a number of sympathetic readers for every 
dweller in Norfolk likes to be acquainted with all that 
IS written about his own district 
To the Mneral reader the most attractive feature 
of the book will almost certainly be the large series 
of exquisite reproductions from photographs of animal 
ind plant life taken we infer by the author him 
Where all are of such high excellence it is 
difficult to make a selection and the illustration 
we present to our readers as a sample must not be 
regarded as either better or worse than its fellows 
It has been chosen on account of its depictmg an 
interesting phase of bird life 
As a rule the author has nothing specially new to 
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tell and hti book may be rerarded as a guide to 
what the observant country resident ought to see and 
notice rather than as an exponent of fresh facts In 
places indeed he forsakes his usual stvle for what 
we suppose must be called word painting 


we can scarcely congratulate hii 
the change Neither we think 
happy in his theory that bird song is largely due to 
rivalry and.jealousy, although his eagerness to trace 
out the season of every phenomenon in natural life 
IS a trait deserving of the highest commendation 
The reader who follows in Mr Robinson s foot 


A short time previously Huxley issisted by T J 
Parker had begun to organise his pioneer practical 
classes m biology at South Kensington and Howes s 
first scientific work consisted in making a series of 
enlarged coloured drawings illustriting the m'ltomy 


Fib 1 —You s Pnv I bid ng From rh« Cmiitry Dty by X)»y 


steps ind takes him as guide wilt not have much to 
learn ibouC the animals and plants of his native 
district iftcr a year s diligent apprenticeship 


PROF G B HOWES F R 
FORGE BOND HOWES whose state of health 
'J for the past two years had been the cause of 
grave anxic^ passed away on Februaiy 4 Bom in 
LMidon on September 7 1853 his active and useful 
hfe was cut short at the age of fifty one 

Howes was of Huguenot cxtriction, his father the 
late T J Howes m irried the daughter of the 
late C'lptain G H Bond—a member of » 

ulented family While attending a private school 
be spent his spare time in making microscopicil 
slides and a prize of one of J G Wood s books 
helped to arouse further his interest in natural history 
His parents at first intended that he should prepare 
for entering the Church but this plan was given up 
and on leaving school he was for a short time in 
business which proved very distasteful to him 
Havmg worked out the anatomy of the house fly 
made careful drawings of hu preparations and given 
a lecture on the subject his talent was recognised 
by a fnend of the family—a clergyman—who intro¬ 
duced him to Mr Walter White then secretary to 
the Royal Society Through Mr White s instru¬ 
mentality an introduction was obtained to Prof 
Huxley and this resulted in an appointment under 
die Science and Art Department 
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him on the result of of various animals and thus further develi ping his 
■ ' ‘ ‘ ■' ^ were as a draughtsman These drawngs now 

m the well known scries hanging on the walls of 
i laboratory at the Royal College of Science copies 
which were subsequently made by Howes for use 
various universities and collc-gcs in this country 
d abroad Although he had no previous scientific 
tr lining he rapidly be ame 
n expc rt anatomist and 
many of his exquisite dissec 
tions are still to be seen on 
the shelves of the laboratory 
All this lime Howes was 
taking every advantage of 
h s opportunities for study 
ing indtr our greatest bo 
logical teacher in a school 
«f high traditiin where 
sti dents are able to devoti* 
Ihemsilvcs to one subject 
at a time ind are fortunate 
in being unhampered by 
syllibuses He was soon 
ippointcd assistant demon 
strator and on Parker s 
1 lection to the ch iir of biology 
in the University of Otago 
Howes succeeded him as 
chii f demonstrator so that his 
originality zeal and en 
thusiasm had full scope for 
dt velopment The wide 
knowledge he gradually ob 
tamed of his subject his 
valuable contributions to 
zoological literature and 
more espeually his power 
ind influenie as a teacher soon made it apj^rOTt 
that he was to t kt an important place in the 
scientific world On Huxleys partial retirement in 
i88c Howes was apjtointed assistant professor 
and in i8qs—whe the chair of biology was sub 
divided—professor of zoology During his career as 
demonstrator he had also for two years held the post 
of lecturer oi compantivc inatomy to the St George s 
Hospitil Medical Si hool „ t. 1 

In 1897 Howes wis elected to the fellowship of 
the Royal Society He was a vice president of the 
/oologiial Society honorary zoologicil secret iry to 
the Linmin Swicu honor iry treasurir of the 
^mtomital Soi eiv x pres d nt of the Malacological 
Society president i f Section D < f the British Associ 
Uioi at the Bilfast meeting corresponding member 
of the New York Academy of Scienie and an 
honorary member of tht New Zealand Institu e He 
....i.uo intprMi in the work several 



took an active interest in the work o^ several 
local natural history societ s of which he was i 
member In iqoa he acted on the committee for the 
reorganis ition of the ZooloRiutl Gardens and m the 
same year received the degree ot D Sc honorts 
causa in the Victor a University haviiy? previously 

_^in 189b—received ih'it of LI D at St Andrews 

He had held examinerships in several universities 
«g London Oxford Victoria and New Zealand 
The veneration and affection which Howes felt few 
his great chief were unbounded and apparent m all 
his work to cirry on which on the lines laid down 
by Huxley was the s immit of his ambition 

His publications are too numerous to be mentioned 
in detail they consist of some fifty papers and 
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addresses ns well as numerous tevicws and articles 
all written in a characteristic style, apart from the 
two editions of his well known ‘ Atlas ’ and the 
revised and extended editions of Huxley and Martin s 
Flementary Biology (m collaboration with Prof 
D H Scott) He also edited the translation by 
Bemnrd of Wiedershetm s Bau des Menschen and 
had undertaken to prepare n new edition of Huxley s 
Anatomy of Vertebratod Animals ” which he had 
mapped out m his mind but never artunlly began 
His onginnl work deals mninly with vertebrate com- 
paritive anatomy and all shows the same thorough 
ness and 'icruratc knowledge 
Considerable and important as his direct contribu¬ 
tions to science have been they only represent a part 
of his life s work in this direction, for he considered 
It his duty to devote much time to the business of 
scientihc societies and m helping any serious workers 
who applied to him, he sp ired no trouble in assisting 
others 

Nevir n robust man Howes s power of work w.as 
seemed to be m n hurry 
and did not give one the impression that he spent an 
Excessive amount of time in reading the current 
literature of his subject although his knowledge and 
mernory in this direction were quite unique His 
mind was of a remarkable type md was ono may 
say almost overburdened with details though b6 
never lost sight of the main issue and waa always 
cleir and stimulating He absorbed everything which 
had the remotest btaring on his science and wotild 
talk by the hour on ilmost every branch of zoology* 
ont had only to ask him some question and he would 
either have the point at issue at his finger ends or 
would at onte give references to the most recent 
papers on the subiect When giving a lecture or an 
address he would put so much into an hours dis- 
murse as to mtke his hearers marvel at his memory 
fn ‘ 1 ’® iubjcct His presidential address 

to the /oologic il section of the Bntish Associ ition in 
190a lontains no less than 186 referenits to original 
authorities and its preparation must have cost him 
'^hen he was 

already over-fatigued 

•'•s’’ standard and 

inpnuous nature generous and unselfish in all he 
did and his death is mouined by i wide circle of 
scientific friends who will long cherish the memory 
I'P He carried out h« 

awibUion th in that of adi 
to the sum of knowledge no m in can have wei 

diefor'ft 't but we must 

die tor It if our work is to live after us 


NOTES 

lux follow ng fifteen candidates have been silotted 1 v tl 
council of the Rovnl Society to be recommended f r elect 
into the society -Mr J G Adami Mr W A Bon 
Mr J r Canpbfll Mr W H Dines Capt A Most) 
Field R N Mr M O Forster Mr T S Goodrich M 
F G Hopkins Mr G W Lamplugh Mr t W MacBrid 
Prof I W Oliver Lieut Col D Pram IMS M 
G F C Searle Hon R J Strutt and Mr h T Whittake: 


rm piercing of the Simplon Tunnel was completed at 
7 ao a m on 1 ebruary 24 At the time of piercing the 
north gallery was inaccessible on account of the accumulation 
of water The south it^tlory is on a lower level than the 
north and the final lonnectum was made by the explosion of 
(diarges placed in holes driven into the roof of the south 
gallery which left a large hole on a level with the floor of 
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the north gallery No sooner was the piercing effected thaw 
the accumulated water flowed rapidly away down the 
southern side and was discharged into Italy without doing 
damage It is unnecessary again to direct attention to the 
particulars of this triunmh of engineering skill (or a 
d< tailed account of ihe difilcultles with which the engineers 
have had to contend and the expedients utilised to surmount 
these obstades will be found in an artide by Mr Francis 
1 ox in Nature for October ay 1904 (p 6a8 vOl txx ) The 
work that now remains to be done is to put in place the 
masonry arching to cover over the water channel beneath 
the floor of the tun I and (o lay the permanent way It 
is expected that wiihm three months trains will be running 
and the railway will prove a vital link in the line of com 
munication between (he Italian cities and mid Furope 

On Friday March 17 Senor Manuel Garda the inventor 
of the laryngoscope will complete his hundredth year and 
the anniverMiy will be edebrated by a meeting of laryngo 
logists at the rooms of the Royal Medico Chinirgical Society 
Hanover Square We learn from the Bntuh Medical Journal 
that the Spanish A basiador will attend to congratulate 
the illustrious centenarian in thi name of the Government 
oUisI native country and among the addresses will be one 
friF^tbe Royd Soc ety before which Senor Gaifki read his 
ppper entitled Physiological Observations on the Human 
Voice ^ just fifty years ago The Berlin Vienna French 
Dutch Belgian and South and West German Laryngdogical 
Societief will aend-special deputations Most of the addresses 
^dl be takbn as read and the proceeding* will conclude 
with'^he pfpsenAtion of a portrait of Senor Garcia painted 
by Mr John Sargepf, R A together with an album con 
taming the namqkif ^ the subscribers In the evening a 
bsmquet will take place at the Hotel Cecil at which it is 
hoped that Senor GarSia himself will bo present 

Tux death is mioMnced on Itlruarj 6 of Father Timoteo 
Bertelli hathey Bertelli was bern in Bologna in i8a6 and 
was the son of the professor of astronomy at the University 
of Bologna At eighteen he joined the Order of the 
Barnabites and taught phys s m various colleges of the 
Order In i8"i It joined the Collige de la Querce in 
riorence with wl h institution he appears to have been 
associated continuously until the t me of hig death except 
hr the hree years 1895 7 wh 1 ht was called to Rome 
I by leo Kill to su coed Father Denza at the Vatican 
Obscii iti ry But h s state of health did not permit him per 
manently to accept th s po* tion and in 1897 h® returned to 
Florence I ither Beitelli first desoted himself to meteor* 
ology md 1 ter was attneted by the study of seismic 
phenomena nvent ng the tro 1 ometer to assist in his ob- 
seivations Hr gave -nueh iltention to researches into the 
history of the sciencis ind especially to that of the mariner a 
compass I he results of h s life s work are contained la 
some sixty memoirs the first of which is dated 1859 

Dr \ S Packard professor of zoology and geology at 
Brown Univ rsity d td on b ebruary 14 at the age of 
sixty SIX years fhf death occurred on February aa of 
Dr Ernst 1 Durre formerly professor of metallurgy at 
Aix la Chapelle and author of several important treatises on 
the metallurgy of iron and steel Dr Guido Hauck professor 
of mathematics at the Berlin lechnical College died on 
January 14 The deaths are also announced of J C V 
Hoffmann founder and editor of the Zettechnft f«r math*- 
matuchen und naturwuieneckaftitehen Vntemcki Dr 
T H Behrens professor of micn^emistry at Delfdt Prof 
Ludwig \on Tetmeyer principal of the Vienna Technical 
College tnd Prof Ditschemer of Vienna 
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W> learn from the Timet that l^rof Adolf Baetlan director 
of the Berlin Ethnographical Museum hai died at Port of 
Spain, Trinidad, in hii eeventy-ninth year while on a 
■aentiflc expedition Prof Baetian, who wee a diitinguiehed 
tnmetler for many yeara, enjoyed a wide reputation at the 
author of numerous ethnological and anthropological works 
of which the best known is “ The Peoples of Fattern Asia 

Thb council %if the University of Birmingham mently 
assigned a plot of land on the new university site at Bourn 
brook in order to enable Mr Walter E Collinge the lerturer 
in soology, to continue his experiments and observations 
upon the life-histories of the black currant gall mite and 
the plum aphis with the view of obtaining remedies for 
exterminating or holding in check these pests to fruit 
growers 

Tm annual dinner of the Institution of Civil Engineers 
wilt be held on Wednesday March as at Merchant Taylors* 
Han, Threadneedle street E C Sir Guilford Molesworth 
president of the institution will oicupy the chair 

An interesting excursion has been arranged by the 
American Institute of Mining Engineers In the first 
week in July a meeting will be held at Victoria British 
Columbia and this will be followed by a three sreeks tnp 
to the mining districts of Alaska 

A VKLVtMjt contribution to economic geology is afforded 
by sui article on the llauraki goldfieldr of New Zealand 
published by Mr W Lindgren in the <^nztncertng attd 
Utning Journal of New York Ihe ocef{|prenoe of gold is 
very Similar to that in Tronsylvoma T||«4|^ is met with 
in quarts veins traversing andesite aKereSnotP propylite 
The minerals accompanying the gold ar%dof<Anlte pyrites 
blende galena and ruby silver ore Nfor the surface the 
sulphide ores are oxidis^ and the greatest yield of gold 
has been obtained at points where the vsiqs cross 

Ik the Trantactuyns of the Facultv of Actuaries No iK 
(1905) Dr James Buchanan discusses the use of various 
modificatioiis of Simpron s rule in the performance of the 
integrations involved in the calculation of survivorship 
bene6ts 

In the PhynkaliscHe Zettichrift for 1 ebruary i Profs 
Elster and Geitel discuss the radio activity of certain sedi 
ments from the German mineral springs and Messrs A 
Herrmann and F Pesendorfer describe experiments indi 
eating traces of radio activity in the gases from th« 
Sprudel spring at Carlsbad 

An interesting feature of the Johns Hopkins Universitv 
Circular is the series of ‘ Notes in Mathematics ' edited bv 
Prof Frank Morley appearing in the January numbei 
These notes deal with A system of parastroids ’ and A 
curve of the fifth class (Mr R P Stephens) ' Applications 
of quaternions to four dimensions *’ and “ Some invariant 
relations of linear correspondences (Mr H B Phillips) 

' A closed system of conics ’ (Mr Charles C Grove) and 
*The normal form of a collimation and the reduction of 
two conics to normal form ” (Mr A B Coble) 

Pnor Hans Landolt, of Berlin has received the Prussian 
Imperial Gold Medal for Science 

Thx aty of Lincoln is now suffering from a tenous out 
break of typhoid fever The epidemic started at the begin¬ 
ning of January, and up to date nearly 800 coses have been 
iioftlfled The epidemic is plainly a water-borne one milk 
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and other articles of diet being excluded as channels of 
diffusion by the extent of the outbreak and its regular dis 
tribution over the whole irea fhe water supply of I incoln 
IS derived from the River Witbam the wiKr being passed 
through sand filters before distribution \ttention has been 
directed from time to tine to the unsilisfaiUr\ quality of 
the water and in looi the boring of t deep well into the 
sindstone was commenced but after thi bore had reached a 
depth of Wto feet in igot the boring toil wis lost and has 
not been recovered thus entailing serious deity The 
epidemic it is surmised has been ciuved h) pollution of the 
Witham or its tributaries above th int ike It iv uii 
fortunate that works were in progress n the autumn to 
improve the filter beds bv deepening the lajer of fine sand 
but were put a stop to by the early frost tnd the same 
event cauMd nianv of the consumers to leave their taps 
tunning and thus to necessitate an increase m ihe rate of 
filtration to meet the increased demand 

1 iiA 1 ishniongei s Company has published a preliminary 
report bv Dr Klein 1 R S on xperiments undertaken for 
the comptny to asm tain th liiration of vitality of th* 
lyphmcl bacillus when ntioduced mli shell fish Ihe main 
conclustona irriv d at are (1) Oysters readilv tal c up inti 
their interic r the Bo iflus <y/k/i stu which has been intr hi p«I 
into their shell or into the sunounding seawater (a) 
Ovsler* titan at stertng ripidly tleir themselves of the 
ingested typhoid bacilli if Ih v are kept in chan water which 
is ftequentlv hanged (j) Oysters clean at starting ileai 
themselves ol th* ingested I cilli to a less extent ind slowei 
if they are k*pt in a drv state ic out of the sea water 

(4) Oysters from i pclbited locility dear themselves of the 
ingisted bacilli to a less eviint and at i slower rate even if 
kept in clean sea water than oysters clean at starting 

(5) Ovsleis from a polluted locality containing a large 
number of the liactUns c h very rapidly clear themselves t f 
this microbe whether kept m or out of the water This 
shows that BaciUut colt is foreign to the oyotcr and is 
rapidly destroy*(I fv t When th*refore it is present m Ihe 
oysl*r It must hav be*n d lived from the surroundings 

(6) However largely infe ted with typhoid bacilli the oysters 
at n) time pri sent to Ihe e\ any sign of such inftition 
they r main in all pirts n n *1 \5|Hit (7) Cockles and 
mus les similarly take up the typhoid bacillus but cle*i 
the 1 selves iiurh mere Icwh pirticiilarly in the case of 

ocllsihcnl. vstirs 

lilt geogriphi il lesilis t the National Antarctic Ex 
pcdition in so fir as they ielate to the distribution of land 
water *nd ice within Ihe aiea allotted to the expedition for 
e\p|c ration were described bv Captain R 1 Scott before 
the Royal Geographical So icty on Monday lie remarked 
tint the mam geogriphi il interest of the expedition was 
the practical obscrvcticn f * coast lin from Mount Mel 
bourne in lat 744° to Mo nt Longstiff in lit 83° and 
of the conditions which le to the cast and west of this 
line Ihe coastal mountains are compirativelv low be 
tween Mount Melbourne and the Ferrar glacier and it was 
the tabular structure of these th it first indicated the hori 
rontal stratification of the mainland But low as the 
mountains aie in one place inly does the internal ice sheet 
seem to pour any volume of ice into the sea It is certain 
that the ice cap is of very greit extent and then is evidence 
that It maintains a great and approximately uniform level 
over the whole continent The greater portion of this great 
ice sheet is believed to be afloat The soundings made by 
the expedition show that some hundreds of fathoms of water 
still intervene between the bottom of the ice at the barrier 
edge and the floor of the sea but the barrier edge sixty 
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yean ago wai In advance of lU preaent poution in placet 
as much at to or 30 mile* and therefore the aoundlnga he 
directly beneath Sir James Rost • barrier and a contiderable 
distance from lu edge The ice sheet and the curious and 
often vast ice formations met with in the Rots sea are there 
fore regarded not as the result of present>day conditions 
but the rapidly wasting remnants of a former age 

Sbmor a Arcimis informs us that Mr Valderrama 
director of the Munir psl Meteorological Observatory at 
Santa Crus (Canaries) observed a fall of dust on January 
79 and January 30 During all the former day a very fine 
dust fell continuously but not n great amount On January 
30 a rain of a yellow and very fine dust began at ish The 
wind vane pointed to the S S W and the atmosphere was 
charged with the very fine dust the horison being invisible 
through a kind of dry fog that introduced itself into the 
mouth and throat producing the same effect as when march 
ing on a dusty highway in a hot summer day All the in 
struments exposed freely out of doors were covered with 
the nearly impalpable dust 

At the recent annual meeting of the Glastonbury Anti 
quarian Society Prebendary Grant gave an account of the 
exploration at the ancient British Lake Village at Glaston 
bury during the summer of 1904 Three new mounds were 
examined and the exploration of four others was 
completed The finds included amber and glass beads 
spiral finger rings of bronxe wire a massive bronse buckle 
(taken to have been connected with horse harness) a bronxe 
object which is supposed to have been some part of horse 
trapping a variety of bone objects wool combs hammers 
portion of horses bits and a roedeer antler pointed and 
used as a modelling tool for decorating pottery Several 
pieces of pottery were dug up Flint flakes and knives were 
found proving that flint implements were made at the 
village With respect to wooden articles two wheel spokes 
flnely turned and finished were found and a fragment of 
an axle box belonging to the same wheel Iron bars were 
found also at the Lake Village and after minute investiga 
tion the conclusion has been arrived at that these bars ate 
iron currency bars used by the ancient Britons at the tune 
of Cesar s invasion 

A LARGE number of new types of Japanese land shells of 
the CUusilia group ore described by Mr Pilsbry in the 
December issue of the Proceedings of the Philadelphia 
Acudemy 

1 HE shore fishes of the Galapagos and other P u fc 
islands are described by Messrs Snodgrass and Heller in 
part XVII of the publications of the Hopkins-Stanford 
Expedition (Proc Ac Washington vf pp 333 4*7) Iwo 
species are described as new 
The Emu for January contains Captain Hutton s presi 
dential address to the Australasian Ornithologists' Union 
wh ch deals with the geographical origin and subsequent 
development of the land birds of New Zealand An in 
teresting feature of the issue is the reproduction of a photo 
graph of a red gum tree containing the nests of seven 
species of birds 

Naiuren for January and February conteins two illus 
trated articles on whale^nd whaling In the formei issue 
Prof r Guldberg deset^fu the method of huntmg the Green 
land right whale lilustnitmg his article with reproductions 
from tuo old prints In the Fdliruary num^ Mr E 
Kutfo d records the capture of a Biscay right whale or 
nordkaper " at Mjofjord on the west coast of Iceland 
and also of a cachalot In northern waters Two {dioto 
graphs of the former cetacean are reproduced 
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Stepney has published a handbook to the vivaria and 
aquaria in the Borough Museum the text of which is 
reproduced with certain alterations and additions, from the 
handbook to the Homiman Museum It is to be hoped 
that the descriptive portion when read in the museum, 
may aid visitors to a right appreciation of the exhibits 
but as It stands the guide is admirably calculated to 
puxzle beginners in systematic soology For instance 
fron the headings on pp 24 and 25 the tyader would be 
led to infer that while Argyroneia is the scientific desig 
nation of the water spider and Padura aquahta that of the 
water springtails Blatttdae ix the name for the codcroach 
and from p 50 that LaeerUlta is the generic title for the 
typical lixards Again from p 17 he would be led to 
suppose that Gastropoda is the generic term for snails and 
that these rank in classificatory value with the viviparous 
pond snail (Pa/i d t a vtvipara) Careful study of the text 
may in some cases put matters right but the muddle is 
as bad as bad can be for beginners 

The address on morphology generally lU modem ten 
dencies and progress and its relation to other sciences 
delivered by I rof A Giard before the Congress of 
Sciences and Art it the St Louis Exhibition in September 
last IS published in the Revue Setenttfique of February 4 
and II After referring to the revolution in biology 
eff cted first by I amarck and subsequentlv by Dirw n 
the author proceeds to sketch the gradual evolution of 
modern biological conceptions and theories dwelling espe 
cully on Wolff s hyjiothesis of epigenesis Reference is 
then made to the imjiortance of the study of variation 
both among I ving and extinct types after which the 
author passes on to review the influence that palaeontology 
has exerted on biology and the doctrine of evolution 
Abiogenesis next claims attention while the author con 
eludes his discourse by reference to some of the evils 
attendant on the extreme specialisation of scientifc work it 
the preseni day It is time he urges that a general 
organ sation to direct scientific work should replace the 
present state of unsrihy whereby muth energy that is now 
practically wasted would be diverted towards the attain 
ment of a common end and object 

The fifth part of Mr J H Muden s Critical Review 
of the Genus Tucilyptus includes thrie species huca 
lyptus stellulati receives its name from the disposition of 
the buds and is known as black Sally or muzxlewood, the 
leaves show longitudinal lateral veins similar to those of the 
next species Eucalyptus conacta which is distinguished by 
Its clean wh te stem Fhe third species Eucalyptus 
coectfera confined to lasminia is sufliriently hardy to 
have been planted in parts of the United Kingdom 

The alien problem is not unknown to botamsts and the 
genus Sisymbrium has added two foreign species to the 
flora of Lancashire Sisymbrium pannonteum is definitely 
naturalised along the coast from St Anne s to Crosby and 
according to a recent account by Mr C Bailey in vol xlix 
part I of the Memoirs and Proceedings of the Manchester 
Literary and Philosophical Society Stsymhnum stneUssi 
mum a native of continental Europe has obtained a foot 
hold near Heaton Mersey where it has been observed for 
fifteen years 

In a paper only recently published m vol il No 3 of the 
Contributions from the botanical laboratory of the Univer 
sity of Pennsylvania but which represents work done two 
years earlier Dr O P Phillips maintains that the central 
body m the cells of the Cyanophycea represents a true 
nucleus but he failed to obtain comjdete stages in its 
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mitotic dlvinon Dr Phillipa i« of opinion that the 
movement of the filaments of Osclllaria and Cylindro 
spermum is due to protoplasmic processes or cilia which 
he says are to be observed around all the cells The 
chromatophore containing cyanophyrin granules was iden 
tilled as a peripheral cone 

An interesting address on the present problems of 
meteorology,was given by Mr A I Rotch to the section 
of cosnneal physics of the International Congress of Arts 
end Sciences at St I ouis and was printed m Setenrr on 
December 23 last The author pointed out that although it is 
nearly fifty years since the first commencement of weather 
telegraphy and much has been done to complete and < xtend 
the area under observation the methods emplojed in th 
preparation of weather forecasts are still essentiallv em 
pineal and practically little or no progress has been 
made This is mostly due to the fact that until recently 
observations have been carried on solely at the bottom of 
the atmosphere Fven the observations made it mountain 
stations still pertain to the earth and do not represent the 
conditions prevailing in free air The still more recent use 
of unmanned balloons and kites has led to the acquirement 
of a knowledge of the vertital gradients of meteorological 
elements which contradicts previous conceptions e g that 
the temperature diminished with increasing altitude nore 
and more slowly whereas the results show that it decreases 
more and more quickly with increasing attitude The 
international cloud observations at various altitudes dis 
cussed by Dr Ilildcbrandsaon also show that theories held 
heretofore are untenable and that there is no exchange of 
air between poles and equator With regard to cosmical 
relations to meteorology the author points out that ne thcr 
the effects of the periods of solar or lunar rotation upon 
the earth’s meteorology can be claimed to have been 
proved But coincidences—if nothing more—have been 
shown by Sir Norman and Dr Lockyer to exist between 
sun spot frequency and atmospheric changes especially as 
manifested by barometric pressure rainfall and tempera 
ture It does not seem impossible therefore that the 
discussion of meteorological observations from the point of 
view of their relation to solar phenomena may eventually 
lead to seasonal predictions of weather possessing it least 
the success of those now made daily 

The Survey Department of the Fgyptian Public Works 
Ministry has sent us the meteorological report for the year 
iqoa This volume indicates that the Director Gencr d of 
the Survey Department Captain H G lyons is making 
rapid strides not only in increasing the number of stations 
which send in records but in publishing a consider ible 
amount of valuable information which should prove of 
great value We are told that arrangements are in |)ro 
gress for commencing a systematic measurement of rainf dl 
in the Delta and western part of the Mediterranean coast 
that a monthly ri<rum^ of the weather has been started and 
that forecasts during the early and late months of the year 
have been issued All these show the activity that is being 
displayed in the collection and dissemination of meteor 
ological data Ihe present report includes magnetic as well 
as meteorological observations and also Nile gauge read 
mgs At the end are given numerous curves representing 
the variations of the meteorological elements as registered 
at the Abbassia Observatory 

Tut Journal of the Rontgen Society (vol 1 No a) con 
tains a note by Mr J H Gardiner on the new ultra* 
violet glass manufactured by Messrs Schott and Genossen 
of Jana, it is illustrated by photographs of spectra showing 
the transparency of the glass in the ultra-violet region 
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FiuoarscENT substances are usually regarded as excep¬ 
tions to Kirchhoff s 1 iw of absorption on account of their 
being able to emit light which in ordinary < ircumstances 
they do not absorb but hitherto no investigation has been 
made of the absorptive power of suih substances during 
active fluorescence In the Physical Renew for December 
1904 Messrs F I Nichols and Lrnest Merritt show that 
substances such as fluonscein whrn lausid to fluoresce 
strongly in solution produce a decidedly different ubsorp 
tion from that of the fctl Iv illuminated mat< rial and that the 
absorption curve obtained in this way is intimately con 
nected with the curve of fluorescence In the rase of five 
different substances moreovci there is conclusive evidence 
of a slight increase in electrical conductivity accompanying 
the phenomenon and on this account a dissociation hypo 
thesis IS brought forward to explain the natun of 
fluorescence 

An address delivered by Prof Ldward B Rosa at the 
opening of the John Bell Scott Memorial I aboratory of 
Physical Scieme at Wislcvin Lnivtrsity Connecticut is 
printed in Scitnre fer I ebruary y It deals with the 
National Bureau of Standards whiih commenced work in 
the United States in iqoi and dehnes its functions and 
ideals It IS to be noted that reseirch plays a prominent 
part in the programme of the bureau We have already 
had occasion to refer to Dr Guthe s critical investigation 
of the various forms of silver voltameter (Natcrf vol Ixx 
p 583) and to the determinations by Drs Wa dner and 
Burgess of the temperature of the electric arc (Nature 
vol Ixxi p 133) Both these researches were carried out 
under the auspices of the bureau and in addition to these 
the Physical Renew for f>e ember 1904 contains a valu 
able communication by Drs Waidner and Burgess on 

Radiation Pyrometri in which the degree of accuracy 
of several radiation pyrometers is discussed The bur au 
does not confine itself entirely to physical and mechanical 
measurements but cent tins a department devoted to 
chemistry one of Ihe purposes of which is to attempt to 
sreure uniformity in technical anilyseg A characteristic 
of the bureiu which deserves particular notice is its aim 
not only to conduct investigations through its own staff 
but also to affoid f icil es for research to others who may 
come to work for a limited period as scientific guests In 
this way it is hoped that the output of original research 
in America will be matenally increased ' 

The remarkable catalytic power of reduced nickel dis 
covered some years ago by MM Paul Sabatier and J B 
Senderens has been applied by them in many directions 
and has been especially fruitful in the addition of hydrogen 
to cyclic compounds Applying this reacticn in another 
direction the authors in the current number (February 30) 
of the Compies rendus describe the reduction of nitriles to 
amines I he nitrile with an excess of hydrogen is passed 
over reduced itickel at temperatures between 350* and 300* C 
Hydrocyanic, acid might be expected to yield methyl 
a nine but os a matter of fact the nickel was 
fi und to exert a further action both dimelhylamine 
and irimethvlamine being produced together with ammonia 
and the primary amine Mith acitnnitrile ill three 
amines are likewise produced the diethylamine which 
forms about three fifths of the mixture predominatmg 
Dipropylamine was similarly the chief product of the 
reaction with propionitrile with capronitrile derived from 
ordinary amyl alcohol besides the three amines two of 
which were new an appreciable proportion of the hydro¬ 
carbon B-methyl pentane was obtained Ihe yields were m 
all cases good with fatty compounds but the reaction was 
less satisfactory when applied to the aromatic series, ther* 
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bainf a tendency for the hydrocarbon and ammonia to be 
the chief product* 

Globus for February *3 i« a epccial number containing 
contribution* by friend* and admirer* of Prof R Andre* 
who reached hi* *eventieth birthday on Februaty a6 

The third part of the Bntuh Journal of Psychology pub 
li*hed by the Cambridge Univeraity Pre«* ha* been 
received The number contain* five paper* in addition to 
a report of the proceeding* of the Peychological Society 
Mr Norman Smith dl*cu*se* Malebranche * theory of the 
perception of dietance and magnitude Mr F N Hale* 
coneidor* the material* for the piychogenetic theory of 
comparnon Mr W G Smith make* a comparieon of 
eome mental and phyaical te«t* in their application to 
^ileptic and to normal eubject* Prof Mary W r.iu.n . 
define* the limit* of genetic and of comparative psychology 
and Mr C Spearman moke* an analyai* of localisation 
illustrated by a Brown S^uard case 


OUR ASTRONOMICAI COLUMN 

Asironovical Occurrbncbs in March 1— 

Match 5 lyh Sun eclipsed inviaible at Greenwich 

7 in conjunction with Moon Juno 

9 Jumter in conjunction with Venn* Venn* 5 30 S 
„ llh^ conjuncuon with Moon Jupiter 

la loh iim to iih 6m Moon occult* y Tauti 
(“•« 3 9) 

17 lah 34m Minimum of Algol (0 Persei) 
ao 9h am to gh 49m Moon occnlu 0 Vireims 
Juait 38) “ 

II 90 ajm Minimum of Algol (0 Penei) 
ai lah Venn* at maximum bnllumcy 
a* 7h Man in conjunction with Moon Mar* 3*40 S 
II Vesta in oppotiiiun to Sun 



Planftarv i IDEs in thb Solar Athosi herb —In a com 
municution published in the BuUcUn dc la Social asir 
Homtque dt trance (February 1905) M j! mile Anceaux 
discums the question a* to whether the undciennial 
penodicity of sun apot* may not result from the fluctuation* 
of tide* »et up in the •olor atmosphere by the concerted 
action of Jupiter the earth Venus and Mercury He 
classifies the tide* a* binary ternary and quaternary 
accoiding to the number of planeU acting in their produc 
tion by being in or near opposition or conjuncticn The 
ternary tide due to the combined action of Jupiter Venus 
and the earth 1* supposed to be the most important factor 
in regulating the appearance of spot* and a curve nhowing 
the fluctuation* in the strength of this tide as calculated 
from the knowledge of the planetary position* agrees 
fairly well with the sun spot curve for the year* 1801 to 

1905 

Finally the author arrive* at a number of conclusion* of 
which the more important are — (a) That sun spot* ore 
the indirect consequence* of such tide* (b) that the com 
bined action of the three planets especially mentioned 
govern* the fluctuation* of the spot penod (e) that this 
ternary tide obey* an eleven year period (d) that the 
vmiation of the sun spot period 1* due to the eceentricitie* 
of the planets chiefly Jupiter 


The Bruce Photqtrapbic Trlescopb —The Bruce photo 
graphic telescope with which a number of beautiful photo 
graphs of nebuln Milky Way regions &c have already 
been obtained at the Yerkqs Observatory, is described in 
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detail in an illustrated article by Prof Barnard publidied 
in No I vol XXI of the Asfrophystcal Journal 

The telescope was erected at the cost of Mis* Catharine 
Bruce at Yerkes in April 1904 but ha* now been dis¬ 
mounted and shipped to Mount Wilson Pasadena where 
It 1* to be used for photographing those regions of the 
Milky Way not attn nable at the former observatory 

It consists of a 5 inch guiding telescope firmly bolted to 
two other tubes which carry photographic douhlet* of 
lo-tnchcs and OJ inches aperture respectively The focal 
length of the 10 ich is only 40 inches and the polar 
aus of the instrument ha* been formed by bending the 
upper part of the ron pier to the required inclination so 
that the camera n a\ make a u> nplete revolution about the 
axis without hdv ng to be reverse For use in different 
Ixtitudes an iron wrdge shaped kection may be introduced 
between the upper md lower psrts of the pier in order 
to pioduce the required change of inclination whilst a 
■pccial arrange! ent whereby the clock motion may be re 
vtrsed in two mini tes has been introduced into the 
driving ge ir so that the sa ne mounting may be used in 
the soulhern hemisphere 

The 10 im h doubi t by Brashear gives excellent definl 
tion over a field 7° wide and the scale 1* such that 
I inch-i® 14 or 1® o 88 inch The ratio aperture/focal 
length I 503 s thxt which Prof Barnard believe* t< 
be the best for the purpose for which this instrument was 
designed The fl nch \oigtUnder doublet has a focal 
length of 31 nihes xnd is used in conjunction with the 
to inch for the purpose of virificaton Specimen photo 
graphs -ucompun) the des ription and these testify 
eloquently to the sal sfactory performance of each of the 
doublets 


Phvsical Condi IK ns of the Planets —In a communica 
tion to No 390* of the Astrortomrrrhe Nachrtchien Prof 
1 J J See deal* exh i st vely with the methods that he has 
employed and the results he has obtained in a research on 
the internal dens ties pressures and moments of inertia of 
the principal bodies in the planetary system Some of the 
results obtiincd in the preliminirv discussion of the avail 
able fundxmental data are of gre it interest For example 
he arrives at the ion lusion that the most probable value* 
for the rotation p nod and for the oblateness of Uranus 
are loh Cm 4c j s ind i *5 respt t vth wh 1st for Nep 
tune the similTr vxlues are probably lah 50m 53* and 
* 

In the case of the earth I aplace s law of densities 
appeirs to be i natiral law for the value obtained for the 
oblateness of the ter stratum or surface of the globe 
agrees very well v th that obta md is a mean of the most 
trustworthy of the dilerm nat ons by more direct methods 
The probable val e obtained for the pressure acting at the 
earth i> centre is 2383 152km of mercury a quantity ao 
enormous th it Pr f See attempt* to render it more com 
prehcnsiWe by s j,j,Fsting that it is 7838 times as great 
as a column of n er ury equal in height to the Eiffel Tower 

The probable pressure at the sun s centre is nearly sia 
billion almospheres A column of mercury acting soldy 
under terresir at grivitational acrileration would have to 
be high enough to extend beyond the sun in order that it 
might exert such 1 piessure 

Similir results for the density and pressure at different 
levels in the planets and satellites are given in two of 
the t ibles accomps iv ng Prof Sec a paper and are also 
ahown diigrammu dly whist x third table shows the 
ratios of the actual moments of inertia to those of corre- 
qionding homogenecus spherev 


Discission of Cfniral Fcropfan IONoiTUors—In a 
^le* of table* publ shed in Nos 3993 4 of the Astronomuebe 
Naekrtehten Prof Ih Albrecht brings together weigh* 
and tabulates all the longitude results affecting centra] 
European observxtories hitherto obtained In the first 
table the longitude differences between 176 pairs of observ 
ing stations as determined since 1863 are thus dealt with 
whilst in the second the longitude differences b^vre en 
Greeniyich transit circle and numerous other important 
circle* or observatories are brought together In the third 
JrM* the correction* to be applied to the differences given 
in table 1 a* determined from the discussion of the sHioIs 
are shown 
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im SCOTTISH NATIONAL ANTARCTIC 
EXPEDITION • 

A FTER ffettug free from the winter quarter* m the 
r on November *3 1903 the Scotia left 

for the Falkland leland* and Bueno* Aire* to get into c 
munication with home and obtain a freeh etock of «mi1* 


South Orkn 



laid-a pure white egg depoeited in a neit which conaUt* of 
ba^od^f**the”i5iS*“** ****”* ‘ogether on a 

l^ila at Bueno* Aire* Mr Bruce arranged for the 
Argentine Government to take over and continue the 
—. 1- ■ j mametic obeervatory at Scotia Bay 

On January at 1904 the Scotia left 
Bueno* Aire* with three Argentine moi of 
wicnce on board in addition to her own 
*taff and on February 22 they were left 
on the South Orkney* under the leader¬ 
ship of Mr Moisman who had conaented 


1 his *ea*on the dietribution of the pack 
lie was very different from that of 
the previous year Almost no ice wa* 
met with near the Orkney* and very 
little until reaihing the Antarctic circle 
in about 3*® W long In the beginning 
of Manh the previous year * southern 
ret t rd and slso that of Kos* in 1843 was 
pissed but in 7*® 18' S 17® 59^ W a 
sudden ih (,e of lunditim* wa* met 
with Tht water suddenly shallowM 
from about 2500 fathom* to 1131 and at 
the same time land was reported ahead 
Steaming towards this we found a lofty 
e barrier stretching in a northeasterly 


(•land •hawing h inging valley trantatad by ah 

provision* Dui mg the ship * absence a party of six men 
wa* left at Scoria Bay under the charge of Mr R C 
Mossman to carry on the systematic meteorological mag 
netic and biological work 

Perhaps the most interesting discovery made by the 
summer party was the egg of the Cape pigeon {Daptum 


and south westerly direction effectuallv 
ban mg further progress to the south 
Close heivy pack ce prevented a nearer 
approach than two miles This barrier 
' for a distance of 1^0 miles to 


1 distance of 1^0 
fn 73 * 30 S 
i lipthof MO fathoms w 


the barrier being then two and a half 
miles off In 74® i' S 2*® o' W the 
Scotia was nipped by the ice in a heavy N E gale and was 
preparing to spend the winter there but on March 13 the 
floe broke up and the ship was relessed During the six 
days imprisonment lollntions of the marine fauna were got 
from a depth of j6i fithtms and a splendid view was ob 
tuned of the inland ice Although no sclual bare rock was 



Fig t —Gladsr at head of bay north coast of I son* Island, Sooth Orkney* 


cafeHiu) Although known to breed on South Georgia and 
Kerguelen, its mgs had never hitherto been obtained As Is 
the case with the majority of petrel*, only a single egg is 

•'••'Si" S«e«»dAntMctlo Voyage of the dwfca 

kudwosa Brown m Ih* 
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seen there can be no doubt we were really on the edge of the 
Antarctic continent—off Cpats Land," a* it ha* been 
named after Mr James Coats, jun , and Major Andrew 
Coats the two chief subscribers to the expedition In this 
connection we quote the word* of Mr Bruce —1 have 
been asked by several if I am sure that this great Ice- 
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barrier waa really part of the Antarctic continent t have 
no heiitation in aaying yen and my reaaone are thcM 
All our loundingi between to” and 70* S were 1500 to ayoo 
fathomi In 7a* S they ahoaled to about a3oo fifty mites 
from the barrier fhirty five milee from the barrier thqr 
shoaled to 1400 and laoo fathoms and two miles from the 
barrier to 160 fathoms This alone should answer the 
question in the way which I have done Secondly from 
we vertical cliff of ice too to 150 feet in height which 
bordered the ocean the ice rose high inland in undulating 
slopes and faded away in height and distance into the sky 
It was impossible to estimate the height of this field of 
ice—the true inland ice of Antarctica—but probably it was 
many thousands of feet Ihirdly seals and birds which 
up till now had become few in numbers were seen in 
myriads—penguins especially emperors many petrels and 
terns swarming in every direction—the inhabitants of the 
beaches and rocky cliffs of some actual land not very far 
distant 

After the escape fiom the ice the <icoiia turned north 
eastw-irds to continue the oci anographicat survey of the 
Waddell Ses and had some very successful deep sea 
trawl ng in h gh southern latitudes—one haul in 71® aa S 
16° 34 W (1410 fathoms) yield ng more than s \ty species 
of animals Ross s reported deep of 4000 fathoms no be tton 
was shown conclusively not to ex st the whole Weddell Sea 



F c ^ -Weddell 


being apparently sn ciniost level plain submerged between 
a4oo ind ayoo fathoms 

Pursuing a track northwards along the merid an of 
10® W although encountering very heavy weather between 
44° and 44° S 1 it some very interesting soundings were 
obtained demonstrating the extens on of the mid Atlantic 
ndge southwards as far as 53° S lat The diatom ooze 
band extends between 48° and 58° S to the south of this is 
blue mud the detritus of the Antarctic ice sheets to the 
north globigerina ooie 

On April 33 a landing was effected with considerable 
on Gough Island a previously unexplored outlier 
of the Tristan da Cunha group This apparently entirely 
volcanic island is richly clad with vegetation but the ex 
tremely precipitous nature of the ground prevented any 
extensive survey being made though two new species of 
plants were obtained—a Cotula and an Asplenium and 
amongst the birds two entirely distinct and new species of 
finches Shallow watsr collections were got off the shore 
by means of the dredge and trap Between Gough Island 
and Capo Town several soundings were taken between the 
parallels of 39° and 40* 

On February 8 of the present year the Argentine sloop 
Uruf^iiay returned to Buenos Aires from the South Ork 
neys having brought back safely Mr Mosaman and his 
party and landed a f^esh staff there The station is being 
continued for meteorologioal and magnetic work and a 
complete outfit of self recording magnetic instruments has 
been installed This work is In connection with the 
systematic magnetic survey of Argentina which is at pre¬ 


sent being u 
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THk EARI Y HISTORY OF SEkD BEARING 
PI ANTS AS RECORDED IN THE CARBONI¬ 
FEROUS FLORA * 

A LARGE number of the fern like fronds of Carboniferous 
‘' age including many whole genera as Neuropteris 
Alethopteris Callipteris Linopteris &c have never been 
found to offer any satisfactory indications of a fern like 
fructification Some suspicion was thus awakened that such 
fronds may hare belonged to plants other thon'true ferns 
Positive evidence first come from the anatomical d>ffe 
Ihe vegetative structure of / ygtHodendron OUhammm was 
completely worked out chiefly by Williamson and proved to 
present a combinat on of filicineon characters with those of 
cycadaceous gymnospermv Similar results were attained 
in other genera as Heterangium Medullosa Calamopitys 
and Protopitys and hence the class Cycadofilices was founded 
to embrace these apparently intermediate forms Decisive 
evidence as to the fructification was first obtained m 1903 
when It was shown by Prof T W Oliver in collaboration 
with the lecturer that the seed Lagenostoma Lotnaxt agreed 
so closely in certain structural features with the assoaatad 
Lygtnodendron Oldhamtum os to leave no doubt that the one 
belonged to the other Observations on other Lagenostomas 
support this (onclusion and show that the seeds were borne 
on modified fronds It thus appears that the family Lygino 
dendrse consisted of seed bearing 
plants allied to the cveads but re 
taming filicinean characters their 
foliage was of a sphenopteroid type 
In another extensive family that 
of the Neuropteridese precisely 
analog^ous conclusions have been 
reached Here too the anatomical 
evidences indicated a position inter 
mediate between ferns and cycadc 
In the case of Neuroptert$ hetrro 
phylla It has been proved by Mr 
Kidston that large seMs referred bv 
him to the genus Rhabdocarpus of 
Goeppert and Berger were borne on 
the frond 1 here are reasons for be 
lieving that Trigonocarpon was the 
seed of Alethopteris and M Grand 
fury on the ground of extensive 
observ il ons on the distribut on of 
fronds and seeds is led to conclude 
that the Neuropteridese generally 
were seed bearing plants of cyi id« an affinity 
It h 18 been pr posed to group these fern like seed plants 
which in Carboniferous times probably exceeded the ferns 
themselves in number under the name Pleridospermese 
1 he r relation t Ihe fern phylu n is evident from many 
points in the r stricture apait from the relatively un- 
immrtant external tl irat (ers 
Other seed bear g plants of the Carboniferous flora have 
long been knrwi notably the Cordaiteie great trees with 
large simple le ves totally diff rent from the Pterido 
soermese in hab t and with little indication of fern like 
structure The fiuitihcat ons also are of a more advanc^ 
character than those of the ptcridosperms In the struiture 
of the seeds however and in some anatomical points a 
certain affinity the ugh a distant one with that family is 
suggested It is pr bable that the Cordaitete ultimately 
sprang from the sai e stock as the Pteridospermeae though 
at a very re note period On the other hand there is reason 
to believe that the C ontfere appearing at the close of tho' 
Palseozoic period were related to the Cordaitem It is thus 
indicated as probable that the ^mnosperms generally were 
in a wide sense of monophyletic origin as having been 
ultimately derived from a commQn stock allied to the ferns 
in a narrower sense they may be termed polyphyletic aa 
having sprung from this common stock at different points 
Altl^gn u we now know certain of the Palmuoic 
lyco^s had likewise atUined to the production of a seed- 
like fructification there is at present no satisfactory evidence' 
for connecting the members of this phylum with any of the 
groups of seed bear ng plants which have come down to our 
own day 
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FORESTRY IN THE UNITED STATES 
'VU'E have lately received five publicatione from the United 
** Statee Bureau of Foreetry vi* BulUttiu Noe 46 
53 and 43 together with Circulart Noe 30 and 31 BuUettn 
No 46 IS entitled The Basket Willow by Mr William 
1 Hubbard ihe author has evidently made a special 
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study of willow cultivation from every conceivable point of 
view At the outset he gives the general history of willow 
culture together with the distribution and characteristics 
of the willow Ihis is followed by a most interesting 
account of willow growing in the United States from its 
commencement down to the present time The present 
practice is fully described and much valuable advice is 
given showing where improvements can be made on the 
existing methMs of planting and tending the willow holts 
choice of species harvesting cutting sorting and parking 
the rods The paragraphs whiih deal with expenditure 
and leturns in Ameiican willow culture should go a long 
way to encourage and increase the development of whit 
IS at the present time a somewhat neglected industry in 
the United States 

The Bureau of Forestry is actively engaged in carrying 
out field experiments which are yielding and will yield in 
the future information of the utmost importance to willow 
growers The bulletin is not entirely confined to willow 
growing in the United States as the author gives a most 
interesting account of the development of scientific willow 
culture in Europe which he adds as an object lesson for 
the guidance of the American lultivator Ihe manufacture 
of willow ware in the United States is an important feiture 
of the bulletin which is replete with suggestions for b th 
grower and basket maker A chapter on insects injurious 
to the basket willow has been idded by Mr r H 
Chittenden A useful appendix at the end of the bulletin 
gives the production and consumption of willow in the 
United States 

Forest planting in western Kansas by Mr Royal R 
Kellogg constitutes BuUetm No 53 The object of the 
paper Is to show the species of tree best adapted for western 
Kansas and the methods of treatment which have proved 
most successful It seems from the nature of the climate 
that forestry on large areas is impracticable but neverthe¬ 
less with an intelligent selection of species and a proper 
method of treatment it may be possible to raise sumdent 
timber to exercise a marked effect upon the landscape, and 
to supply wood for domestic purposes Among other 
things the bulletin shows the enormous importance and 
influence tree growth has on agriculture not only in break 
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ing and tempering the effect of cold dry winds but also in 
increasing the available supply of moisture in the sod 
The bulletin is practically a condeniied volume on sylvi¬ 
culture It shows the most suitable specicb for western 
Kansas and the site muI method of planting and subs^ 
quent treatment together with the late of growth and 
possible returno ire all gone into m -i nioht thorough and 
woricmanlike fashion Plate iv in the bulletin shows a 
row of Russian mulberry and illustrates how the proper 
treatment of this species might be turned to the greatest 
use by the farmer 1 he above row extends more than 
30 rods and contains 300 trees 3 inches in diameter and 
30 feet in height Its trtal value if converted into posts 
and stakes would amount to 36 40 dollars and as the 
luthor remarks a well cat ed for plantation at this place 
would evidently bf a profitable investment 

Bulletin No 33 entitled fhi Chestnut in Southern 
Maryland is by Mr Raphael han This species is evi 
dently of gfreat tommer lal importance in Maryland It is 
ippirentlv used pnn ipillv for railway ties and telephone 
poles As th« result of his investigations the author has 
arrived ct the conclusion that pure coppice is the sylvi¬ 
cultural svstem lo which the ihestnut is bMt suited Among 
)ther things the report brings out clearly the difference 
between trees grown from seed and those from the stoob 
It IS interesting lo ncte that coppned trees have thicker 
bark than trees from seed ihe luthor further finds from 
c ireful measurements and observations that coppiced trees 
grow faster than seed trees during the first twentv years 
and finally vield better and earlier returns than trees from 
seed Ihe illustrations reproduced show the interesting 
fact observed by the author that the furrows in the bark of 
coppice chestnut are straight while those in the bark of 
chestnut from seed show the characteristic spiral twist 
The report also contains many tables showing the rate of 
growth and dimensions of trees from seed and coppice at 
various ages 

t irctUar No 30 by Mr Gifford Pinchot fs a description 
of an exhibit of forest planting in woodlots at the I ouisiana 
Purchase Exposition The exhibit is intended to illustrate 
the different methods of planting with different species and 
mixtures suitable for the different parts of the United 
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States There are in all forty eight plots representing 
different regions to which the various mixtures and density 
of planting are best adapted This should form a valuable 
guide to aylviculturists all over the United States 
Circular No 31 by the some author, is a deeiYHitloti of 
a forest nursery exhibit at the above exposition The most 
suitable form of bed different methods of sowing and 
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vonoui idnd* of ilMlter KroeM ar« deicnbod Tha 
oomferout and deciduoui nurieriM an for obrioui reuoiU 
troatad aaparately 

TIim batch of literatura «vaa aoiiia idea of the valua of 
tha work which tha UniM States Bureau of Foreatry ie 
doing and on the whole its value to the country cannot 
be over estimated 


PROGRESSIVE BUDDHISM' 

•yHE handsomely got up and well printed review Buddhttm, 
IS an interesting sign of the times The Buddhist 
uimmunity is apparently realising that it is advisable so far 
as possible to bring itself into line with modern develop¬ 
ments smd to the monthly periodicals appearing in Ceylon 
Japan and (strange to say) San Francisco has now added 
this quarterly journal appearing in Burma 

The present venture is editM by Ananda Maitreya the 
rame in religion of a Scotchman who has entered the 
Buddhist Order and he has secured the cooperation for this 
number not only of Indian Burmese and Sinhalese but also 
of American and English writers 

In tha editor s article on The New Civilisation he 
qiaintains that the new civilisation which is beginning in a 
way that no ancient civilisation did to permeate mankind 
should be heartily welcomed by Buddhists as being based on 
that conception of the inviolable sequence of cause and effect 
of the reign of law which was indeed the main tenet in the 
teaching of the Buddha And he ventures on a glowing 
prophesy of what the future of humanity will be when this 
conception of law claimed by him as a special mark of 
Buddhist teaching shall have worked out its effect in the 
daily lives of men by an increased deference to knowledge 
and to the men of knowledge by the growth of a spirit of 
wide toleration and humanity The courageous optimism 
of this article is in striking contrast with ideas usually held 
about Buddhist teaching but it is interesting to see how 
thoroughly the party represented by this newest Buddhist 
journal is in sympatny with the teachings and the spirit of 
science 

Dr Paul Carus of Chicago follows with an article on 

The Philosophy of Buddhisn n which he claims that the 
latest at well as the esrliest Buddhism rests upon the be 
lief in a universal reign of law and on the idea that nothing 
IS but everything becomes Mr Chandra Das has an in 
teresting historical paper on the foundat on of Lhassa and 
Mr Tau Seng Ko another on the introduction of Buddhism 
into Burma each of them writing with special expert know 
ledge of his subject I here are snorter articles by other 
writers psragraphs of notes and news and some scholarly 
reviews Ihe journal would be useful to those who desire 
to follow the tendencies in the forward movement among the 
Buddhist rommuinities whether it is entitled to speak for all 
Buddhists IS another matter 


UNIVERSITY AND EDUCATIONAL 
INTELUGENCE 

Cambridcs —Mr A W Hill of King s College has 
been appointed University lecturer in botany until Michael 
mas 1909 

The degree of Sc D honorts causa is to be conferred on 
Prof F B lylur of Oxford at a congregation held to-day 
At the same congregation Mr J W Willis director of the 
Botanical Oardens Peradeniya Ceylon will proceed by 
proxy to the same degree 

Mr r Nearer advanced student of Tnnity College has 
been re nominated to the university table at the xoological 
station at Naples 

The Board of Yleographical Studies has published die 
following schedule for the special examination in geography 
and for part 1 of the examination for the diploma in 
geography —(1) Physical Geography —Form and motions 
of the earth Elementary climatology and oceanography 
Typical forms of land configuration their distribution and 
modes of formation (s) Hutoncal asid Pohtieal Geography 
—The historical development and political partition of the 
I Bsddhhai As IllaUntsd Qoartsrly Ksview Vol 1 No 4 
Pp sstt+«^> (Raaioon Haathnwsddy Pieai 1904.1 
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different rmons of the world, with a consMeratkin of the 
influence of their {diysical features A more detailed know¬ 
ledge of the geiM^j^y of a selected region (for 1905 and 
1906 Europe) (3) Seonomte and Commeretal Geography — 
rha economic growth of the different regions of the world 
and the main tines of commerce and communication by land 
and sea in past and present tunes A more detailed know 
ledge of a selected region (for 1905 and 1906 Europe) 
(4) Cartography—The construction and use of maps A 
general knowledge of the methods of ex^oratoi> surveying 
plane tabling latitudes and oximuths by the sun latitude 
and azimuth traverses route traverses and compass sketch 
mg Heights by barometer and boiling point thermometer 
The candidate will be examined orally and practically on 
maps and on the ordinary surveying instruments Anv 
candidate who can produce a sketch mode by himself of a 
route traversed by compass and checked by observations 
for latitude and azimuth with the necessary computations 
will be examined thereon and will receive special credit for 
good work (() Hutory of Geographical Discovery —The 
outlines of the history of geographical discovery with special 
questions on a selected region or period (for 1905 and 1906 
i he FifUenth Century) (6) BlemenU of EthncHogy —The 
principal races of mankind their migrations and present 
distribution 

London —^At the annual meeting of Universi^ College 
on February as the following resolution moved by Lord 
Reay on ^f of the council was unanimously adored — 
That the Bill now submitted entitled A Bill for Trans 
ferring University College 1 ondon to the University of 
1 ondon and for other matters connected therewith and for 
Amending the University of I ondon Act 189S be and the 
same is hereby approved subject to such additions altera 
tions and variations as Parliament may think fit to make 
therein 


Dr MiCHSUt Cantons of Pavia is to succied Prof E 
Villari as professor of physics and director of the physical 
laboratory at Naples At Gottingen Prof F Doteralek has 
been appointed head of the department of physic il and 
electricu chemistry Dr H Kneser has been appointed 
professor of math mat cs at Breslau Dr Ludw g Claisen 
late professor of ilemislry at Kiel has been appointed 
honorary professor at Berlin and Dr Knrl Storkl professor 
of mathematics ind physics at Passau 
In his lost repert President Eliot recommends savs 
Science the colli t o 1 of 500 cool as an endowment for the 
college of Harvard I Diversity and it is said that the alumni 
are iiaking efforts to collect this sum before the next om 
inenieinent day Ihe class of 1880 xpeits to lontributi 
so ooof on the oc ision of its twenty fifth anniversary 
I rom the same source we learn that Mr Andrew Carnegie 
his given to the R nsselaer Polytechnic Institute at Trot 
zj ooM toward rebuilding the main building which was 
burned lost June He his also given so to lufts 
College for the erect on of a library building 

rmt committee appointed b> the Pnnee of Wales as 
president of King Fdwnrd s Hospital 1 und to inquire into 
the financial relat ons between the hospitals and medical 
schools has now issu d its report 1 he committee has formed 
It IS to be noted w th satisUition the opinion that 1 broad 
line of distinction ought to be drawn between the pre 
liminary and intermediate studies of a medical student on 
one hand and the final studies on the other and that whilst 
the final studies can be pursued with advantage only within 
the walls of a hospital the earlier scientific studies have 
no real nlation with a hospital and are pursued more 
properly in on institution of university character The 
committee expresses satisfaction that the statutes of the 
University of London direct the Senate to use its best 
endeavours wheneier practicable to secure such common 
courses of instruction for internal medical students in the 
preliminary and intermediate portion of their studies under 
appouited or recognised teachers at one or more centres 
To do this effectively will mean a great expenditure smd 
the Senate of the university is a^^ing for funds to 
assist ll in carry ng out the work The conclusions 
arrived at by the committee appointed by the Prince of Wales 
should prove of advantage both to the hospitals and to the 
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univenity Th« homttal abould be a echool only tn the 
wnde o( being a icnoal of applied icience where general 
principles of science are applied to a specific technical 
purpose But if the medical student is to be no longer 
provided with inatrurtlon in scientific fundamentals at the 
nospitals there must be forthcoming—if London is to remain 
a great medical and surgical centre—funds enough to pro 
vioe other institutions Mere this teaching may be given 
Universitv College and King a College have long done work 
of this kind but the accommodation which they are able 
to provide is quite inadequate for the instruction of the 
students of all the hospitals and other colleges are required 
where nneral education of a university standard may be 
obtained 


SOCIETIES AND ACADEMIES 

London 

Royal Society, Tanuary 36 — On the Companaon of the 
Platinum Scale of Temperature with the Normal Scale at 
Temperatures between and —190® C w th Notes cn 
Constant Temperatures below the Melting point of Ice 
By Prof Morris W Trsiwore, F R S and A G C Chwiror 
Ihe authors conclude that as might be expected it is 
possible to apply the parabolic formula of Callendar and 
Onfilths to the re calculation of the differences between the 
platinum scale of temperature and the scale of the gas 
thermometer thiugh the range through which it is ap 
plicable and value of the constant 9 precludes the possi 
bilitv of employing it except for interpolation A standard 
scale of temperature based on Callendar s three fixed points 
using standard wire and taking i 5 for the value of 
would lead to absurd results at low temperatures and the 
converse may be sud of the authors own observations The 
results referred to in this paper may be summed up as 
follows — 


Nstur* of gts thsrmomeur 

tvol in«niirds«i( *3 
I voliuBo nilroam • 


Harksr 

Tnrnn and Ovyer 


bebruary a — On the Blase currents of the Gall 
Bladder of the Frog By Alice M Wstllwr Communicated 
by Dr Augustus D Waller F R S (From the Physi 
ological Research I aboratory of the Umversity of London ) 
this investigation was made in continuation of Dr 
Waller s work on blase currents A blase current as defined 
bv Dr Waller in previous communications to the Royal 
bociety and in his lectures on the signs of life is a current 
of action an electric current arouW in living tissues by 
stimulus the term blaze has reference to the vitality of 
the tissue to a chemical exchange going on within it a 
muscle at rest is smouldering a muscle in action is blazing 
Dr Waller s apparatus and method of work were employed 
the apparatus consists essentially of a keyboard containing 
four keys opening respectively to an induction coil a com 
pensator the object to be studied and a galvanometer or 
electrometer Any accidental current in the object is com 
pensated so that the galvanometer key can be opened 
without altering the zero then the objort is stimulated by a 
single break induction shock the galvanometer key is 
opened and the after effect observed 
As seen in previous work by this method the direction of 
blaze current varies in different living objects or tissues e g 
in a plant the blaze-current is eithw post anodic or homo 
drome or It runs from younger to older tissue in the crystalline 
lens from anterior to posterior surface In skin from within 
outwards The tissues and organs of the frog were systematic 
ally examined and it was found that the liver gave responses 
either antidrome or from surface to hilum and the gall 
bladder gave surprisingly large electrical variations as much 
as i/io volt always ontuiroma in a way that one is accus 
tomed to regard as due to polansatlon currents in non 
living matter These polarisation currents were proved to 
be physiological by their abolition on submitting the oivan 
to strong lailoroform boiling or electrocution by tetonlsa- 
tien The effect w local it can be destroyed hy tetanus at 
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two spots and was found to persist at other parts of the 
round bladder 

Employing Waller s A B C method in which a three 
way switch Is employed so that the anode and kathode of the 
exciting current can be separately interrogated it is found 
that the blaze at each pole is post kathodic or ontidrome 
The blare lasts about two minutes it is often diphasic or 
triphasic a single break shock with coil at 5000- (Berne 
scale) gave -fooiss volt then —ooiio then +o(oto 
The bladder was washed out and filled with salt aolu 
tion and the same effect obtained a piece was snipped off 
and electrodes applied to mucous and serous surfaces and 
St II 'intidrome blaze obts ned though there was a tendency 
to xhibit the usual n ucous to serous blase 
The simpltcity of structure of the gall bladder—a sphere 
having a single row of columnar ep thelium on the mucous 
interior surounded by layers of smooth muscle fibre cells— 
may account for the large and definite blaze currents ob 
tamed but why the cells ^ould exhib t negative polarisation 
antidrome rather than homodmme oi posit v pohr sxti n 
IS not yet apparent 

Entomological Society February l —Mr h Mernfield, 
president in the chair — ExkthtUont —Speamens of OUgota 
granarut found in a granary at Holbom the only other* 
localities reported hitherto being Shoe Inc I ondon and 
Scarborough H St J Donlathorpa —An Frycinid 
butterfly Metotemta eumene pinned in its natural 
position of rest to show its resemblance to the head of a 
s nail mammal such as a mouse W J KSMr* —A variety 
of the female of I yraena melanops named by him 
var wheelen Dr 1 A OhaqMnnn As x mere 

aberration it was interesting but t was of vdue as 
showing that the position in the genus for long accorded 
to the species whether by accident or design rlose to thi 
Ar on Euphemua group was rnrrei t The considerable ex 
tension of the blue in this spec nen showed up certain black 
spots on the upper surface of both upper ana tower wings 
strictly similv to these chara t rist s of the Anon 
Fuphemut group—A I v ng 9 dt/ luirut taken as late 
as rebruory i at rest on north side of oak tree and another 
9 taken January sS in the sane wood at Bexlev \ 
jNotodonta ttetae x N dromtdartui with two 
hybrids the colour of the hybrids being that of dfonte 
danu$ while the mark ngs were those of sicsoc h 
■noek— ^A living specimen of Aendtum aegyptium L 
found m a caul flower m Bloomsbury and probably im 
ported from Italy O F aanson—Iwi specimens of 
MalachiUM hamvtUet Puton captured by Mr Thouless at 
Hunstanton Norfolk in June 1899 a r rent addition to 
the British list G C Champion — J and 9 specimens of 
Machimui rusttcut Mg x rxre As I d taken in cop at 

Freshwater Isle of W f,ht on \ugust 13 1903 H W 

Androwe—A 9 cxxnple of Panorpa cognata taken at 
Byfleet Canal on A gist 33 1904 W J Limm The 

nsert occurs xt Folkestone xnd is said to be found m the 
New Forest It is a I ttle tl ft cult it times to identify the 9 
xl ne but Mr K J Moiton xlso had identified the specimen 
exh bited as P cognali For eompar son he also exh bited 
9 9 of P rommimi x I I grmatica Pap ri —\ 

revision of the gene •• Cr n ephxius with notes on the 

habits of Asemum itnatun and Criocephalus ferus Dr D 
•horp, F R S an I 1 F Smith Another entomological 
excursion to Spam (with Icsrriptions of two new species of 
Heinmtera by Dr O M Rnutnr) Dr T A Ohapmsui 

and G C Ohamplon On the matrivorous habit of the 
species of Heterogyn s Ramb and on the pupal suspen 
Sion of Thais Dr F A OhstpmaM Notes on New 

Zealand Lepidoptera F Mayriek, F R S 

Zoological Society, February 7 —Mr Howard Saunders 
vice president in the chxir —A se ond collection of fishes 
made by Mr S L Hinde in the Kenya District of East 
Africa G A •oulongor, F R S Fxamples of five 

species were contained m the collection three of which 
were new to aeience —On some points In the anatomy of a 
theriodont nptile Dr R •room —Field-notes on the 
mammals of Southern Cameroont and the Benito G L 
■ptae —A collection of Heterooera from the Fiji Islands 
G T Mthdhh-MkM' Of the spedes enutnerattd cUven 
weth new to adence—4 rontnbutlart to the knowledge of 
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the arterie* of the brain in the clan Avei F E 
••ddwrd, F R S —^Ihe function of the antenna in 
inaFcta M Vntralny After reviewing the litera 
ture on the aubject the author pointed out that Lowne 
in hia work on the blowfly wggetted that the antenna 
were probably balancing rather than auditory organa 
1 ord Avebury and Latreille were cited in favour of tbia 
view and the work of Yvea Delage on Cruatacea and of 
(. lemenk upon a moth (Sarnia eecrofta) aa confirmatory 
xperimenta The author then gave detaila of experimenta 
ipon thirty waapa (I'ej^a vulgant) in which the antenna 
hdd been removM The rrsultb of thia mutilation wtre — 

a I oaa of power of flight (a) loaa of aenae of directiop 
noticeable >lewneaa in ill movementa Ihe ronclif^fon 
arrived at waa that in waepe the antenna were equ librat 
ing in function 1 hia aupported Lowne a aurmiae and 
orroborated the experimenta of Clemeni on Sarnia cecropta 
Anthropological Inatitute, February 14—Prof W 
Lowland prcaident in the chair —h xhibition of native 
dancea and leremoniev from the forrea Stra ta Dr A C 
HaMdani f K S The exhibition wax illuktratod by lantern 
kl dck and kinematograph filma and dealt with the 
Malu cerempny secular dances and fire naking 
by a rotary method ftr C b Mvers aang aeveral 
of the native songs which arc sung dt the dances 
and accompanied himself on a native drum —Dog 
motive in Bornean design E B Hadden The methods of 
t ittooing are constant among the tribes of Borneo and most 
of the patterns are derived from the Kenyah and Kayan 
Irbes The different patterns are all derived from the dog 
motive rhe rosette pattern for instance which is tattooed 
on the shoulders of the men is directly derived from the eve 
of a dog although the Iban tribe who have adopted the 
pattern call it by the name of vsrious fruits and flowers 
Ihe conventional tattoo pattern found on the firearms of 
Kenyah and Kayan men in Sarawak although mod fled out 
of all recognition is also clearly derived from the ban c 
source as it la named asu which means dog from this 
same pattern a series can be traced to the Iban pattern 
which IS aa d to represent a scorpion hala but was clearly 
originally a dog Similarly the so called prawn pattern 
( dang was shown to be derived from the dog motive , 
Royal Meteorological Society, February 15—Mr R 
Bentley president in the chair —Report on the phenological 
observations for the year 1904 E Maiwlwy The weather 
of the phenological vear ending with November 1904 was 
hiefly remarkable for the persistent rams in Januaiy and 
February the absence of keen frostb in May the long con 
t nuance of hot and dry weather in July and the small rain 
f ill during the autumn Throughout the vear w Id plants 
amc into flower behind their usual dates but at no period 
were the departures from the average exceptional Such 
spring m grants aa the swallow cuckoo and nightingale 
nde thrir appearance in this country at as nearly as pos 
sible their usual time 1 hr yield of wheat per acre was the 
smallest since 1895 while those of barley beans and peas 
were also deficient On the other hand there were good 
crops of oats potatoes and mangles fhe best farm crops 
< f the year were however those of hay swedes and 
turnips Both corn and hay were harvested in excellent 
condition Apples were everywhere abundant and all the 
small fruits yielded well especially strawberries but there 
was only a moderate supply of pears and plums—Ob 
xervations of meteorological elements made during x balloon 
ascent at Berlin on September i 1904 Dr H Ilia* and 
H PMM—^The winds of East London Cape Colony 
R Sutton 

Linneaa Society, February 16 —Prof S H Vines, F R S 
vice pgMident in the chair —A revised classification of 
roses sjh G Bmcnr, F R S The author dealt with the 
genus If dividing it into three groups In the first group 
pri nary species were enumerated in the second sub 
species and varieties in the third the principal bybnds 
Ihe primary species os estimated by the author are sixty | 
nine m number and they are classified under eleven groufM 
Ihe geographical distribution can be very briefly stated as 
follows —Five species one found south of the Tronic of | 
C ancer in elevated situations two in Abyssinia one In the ! 
Nc itg^erries and two in Mexico There are six geographical 
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regions in the North lemperats Zone, each with a con*^ 
stderable proportion of endemic spedes (i) Europe, with 
twenty nine qiecies fa) Northern Asia with China and 
Japan twenty six species, (3) Western Asia with eighteen 
species (4) India with nine species (5) Western North 
America with the Rocky Mountains with ten species, f6) 
Eastern North Amenta six species—The botany of the 
Anglo German Uganda Boundary Commission—^Polypetalw 
E G ■wker Gainopetake exd ConvcdvulacesB S Moor*, 
Convolvulaceae Anetala and Monocotyledons Dr A B 
Rundi* The Commission commenced demarcating the 
boundary in the Uganda Protectorate in December 
H M Commissioner on the British side being Lieut Col 
Delmd Radcliffe The collections which are the subject of 
this paper were made by Dr A G Bagshawe the medical 
officer They contain a considerable number (some fifty) of 
novelties as also of known plants not hitherto recoided 
fro n the Ugand i Protectorate For the Angolan plant pre 
viiubly known as Asytlasta afneana C B Clarke which 
also IS in the collection a new genus Styasasia is pro 
posed A considerable percentage of West African coast 
plants IS a feature of the Protectorate flora as now made 
known and worthy of mention u the presence of a small 
South Afr an ekment 

Cambridge 

Philosophical Society January 30—Prof Marshall Ward 
F R S president n the cha r —On the non electrification of 
y rays Prof Thomaon, I K S Experiments were described 
in which the electi fiixtions imparted to two equal cylinders 
made of thin brass one of them hollow and the other filled 
with lead were measured Ihe cylinders were in electrical 
connection and were symmetrically placed in a large vessel 
from which the air was exhausteci I he cylinders were ex 
posed alternately to the y rays of radiu n and from the 
measurement of the charges rete ved by them it was con 
eluded that the electr firations observed when y rxys fall on 
a body are not due to a charge on the y rays but to the 
charge carried by secondary 0 rays excited by the y rays when 
they fall on the body or on the walls of the vessel containing 
It —Are metals made radio active by the influence of radium 
radiation? Prof ThoisMen, F R S From experiments 
made on lead br les and tin it w is shown that these bodies 
after exposure to radium radiation exbib 11 o trace of radio 
activity four minutes after the radiation has ceased to fall 
up>n them there was no evident e of induced activity of any 
kind but the method used was not adapted for testing the 
existence of a very short lived radio activity this has been 
done by Prof Bi msiead by a method dcs ribed in the next 
paper —Are metals made rid o active bv the influence of 
radium radiaton? Prof ■umatosid Ihe experiments 
described font cd 1 ontinuation of those reported by Prof 
Thomson and were designed to as ertain whether the 
secondary rays g le 1 out by 1 surface exposed to the B and y 
rays of radium persisted for a very short time after the 
exposure to the exciting rays hid ceased A rotating disc 
was used and four substances w re tested vis copper lead 
tin and blotting paper which had been soaked in a solution 
of uranium nitrate and then dried The interval between 
exposure to the ravs from 30 mg of pure radium bromide 
and the subsequent test for residual activity was less than 
0009 second ind no riys lapibl of penetiating 7 mm of 
air and 000005 cm of aluminium were detected If any 
were present they must have been considerably less intense 
than those g ven out bv a layer of potassium uranium sul 
phate with a si rf ice-density of one m lligram per square 
lentimetre —Note on the positive leik from hot platinum in 
air O W Riehardaon Experiments showing that the 
rate of discharge of positive electricity by a platinum wire 
which had been heatM in air long enough for the current to 
become steady c insists of two parts one proportional to 
and the other independent of the pressure —Some methods 
of increasing the spark length of the Wimshurat machine 
B J Psslmar 

February 13 —Prof Marshall Ward president m the 
chair —Orthogonal and other special systems of invariants 
part I Major P A MsMMwlion, F R S In this paper 
orthogonal concomitants are discuwwd by means of a s^ 
bolic calculus with imaginary umbre For a binary quantic 
of any given order the author finds an inferior limit to the 
maximum degpm of an irreducible covanant of given order 
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bdonging to it a tuMior limit m alw found m certain 
cmaai tmr the firtt t&M d ugr eaa of the concomitaata for 
a quantic of any ocdar the actual number of irreducible 
coftoomitanta la found, and hence the number of funda 
mental ayiygiea la inferred Tablet of ground-forma are 
given for quantica of order 33456 reapectively — 
Reduction of generating functiona by meant of complex 
intenation G B Mathaitfei F R S It it ahown in thia 
note ww a claaa of generating functiona which occur in the 
theory of invartanta and in that of the partition of num 
bera may be reduced by meana of Cauchy a calculut of 
reaiduea 

Dubun 

Royal tnah Academy, Febmafy 13 —Prof R Atkinaon 
preaident, in the chair —Verb functiona or explicit 
tq^ationa with notea on the aolution of equat ona 
by operabve dlviaion Major Ronald Hoae, C B F R S 
If any expretaion la being conaidered at the reault of an 
operation performed on one of ita elementa the actunl 
operation can be acparately and explicitly repreaented in 
the following manner Ihe place occupied by the aubject 
element la ^ed the bate of the operation and la alwaya 
denoted by jB Thua fi coa-*/J ta the operation performed 
on X in oHer to produce the function x coa 'x Aa B haa 
no quantitative value such an expreaaion aa fi coa-*/3 de 
notea not a quantity but an action and may be called a 
verb function Before applying such an expreaaion to a 
aubject It rauat be placed in apecial (aquarei brackeu in 
order to diatinguiah operation from multiplication The 
method may be apfdied to the solution of a complete cqua 
tion of the nth de^ee in tn ways and applies equally to 
the solution of linear differential equations 

Euinburoh 

Royal Society, Febiuary 6—Dr Traqnair in the chair — 
On Penella a Crustacean parasitic on the Finner Whale 
(Balaenoftera museulus) Sir William Turner This cope 
pod was orimnally recognised by Kovcn and Danlelaaen us 
parasitic on Balaenoptera rostrato Ihe author a specimens 
were obtained in 1903 from B museulux The memoir com 
prised an account of the external characters and internal 
anatomy of the female which being from 10 to la inchea 
long varying in different specimens la a giant amongst 
copepods A comparison of the species with other species 
of Penella was made and the great length of the thoracic 
in comparison with the nnito abdominal segment was re 
ferred to The male of this species has not yet been reco(, 
nised—The ontogeny of the neuron m vertebrates a 
cytolog:ical study of the embryonic nucleus Dr John 
Osunaron Ihr results of the investigatu n tend to chow 
that the so called neurc blasts of the central nervous system 
in the early vertebrate embryo are really nuclei from which 
the rudiments of the axis cylinder are formed os delicate pro 
trusions Ihe neurobloat nuclei are found to exhibit re 
markable structural changes as evidence of the formation 
of these processes The results attained in this research 
support the central theory of nerve genesis aa formulated by 
among others Hia and von Kdlliker They also tend to 
throw fresh light on the properties and functiona of the cell 
nudeua 

Manchbstfii 

Literary and Philosophical Society, Februarv 7 — 
Prof H U Dixon F R S vice president in the chair — 
A new direct vision spectroscope 1 Thorp In Mr 
Thorp a instrument the dispersion is effected by means of 
a transparent grating of about 14 500 lines to the inch 
mounted on the long face of a light crown prism having a 
refracting angle of about 37* to seepre direct vision iTiia 
pnsm grating is mounted in a,hinged frame and adjusted 
so that the grating face is at an angle of 45” with the axis 
of the instrument when the frame is it the centre of its 
range of motion A apnng holds the frame tightly against 
the end of a micrometer screw hasjng a graduated head 
thia head being In the focus of a lens near the 

ocular of the spectreacope so that it can be read off without 
taking the inatrument away from the eye The D lines 
can just be separated in the pocket instrument and read 
mgs can be made by taking the mean of several to about 
one Angstrom unit—Leaden weights found at Melendra 
Castle an old Roman edifice near Glotsop among them 
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being the uncia or ounce and other weights related 
thereto F A Bruton—A direct determination of the 
atomic weight of chlorine by burmng a known weight of 
hydrogen In a known weight of chlorine Prof H B 
Dixon, F R S and h L Ugor The hydrogen waa 
occluded in palladium and so weighed the chlonne was 
prepared by the electrolysis of silver chloride and was 
weighed in the liquid state The atomic weight comes out 
about 35193 higher than the accepted number by 0013 
This higher value la of interest in view of the recent (un 
published) work of Prof Theodore Richards of Harvard 
who obtaina a value o oiq higher than the accepted 
atomic weight —On the occurrence in Britain of the Pacific 
elder {Sohiolerut v-nigrum tray) a ipecies now to the 
Europaiin avifauna C OMham—borne habits of bats 
with special reference to the lesser horse shoe bat (Rhino 
lophus hippotiderus) C Oldham Proofs were given that 
the hibenfation of these animals is not continuous but 
interrupted by transient per ods of activity 

Pasis 

Academy of Sciencea February 30—M Troost in the 
chair—Observation of the partial eclijne of the moon on 
Irbniary 19 O BIgourdan Opring to the cloudy con 
d tion of the sky no obscrvati ns were possible before 7 50 
p m — On a new method of synthesis of alkyl derivatives of 
certain cyclic saturated alcohols A Hxllar and F Mxreh 
the sodium derivatives of propvl isobutyt and isoamyl 
alcohols heated to 300° to 335° C in an autoclave with 
B methylcyclohexanone act partly aa reducing and partly as 
alkvl substituting agents Homologues and isomera of men 
thol result from the reaction —On the examples of Pali 
nuridiD and Eryonidn collected in the eastern Atlantic by 
the Frencll'and Monaco expeditions E I Bouviar The 
study of the collections brought home by the two expeditions 
has resulted In the d s every of some new interesting 
species among others two types belonging to the genera 
Puer and bryon rus examples of which are extremely 
rare I hese two forms show their distinct ve morphological 
haracters very early—Ihe application to the nitriles of the 
ntethod of direct hydrogenation by catalysis the synthesis 
of primary secondary and tertiary amines Paul tabatldr 
and J B Bwndarano (see p 433) —he large solar ipot of 
1 ebruary 1905 Th Meiiraux On February 3 this spot 
which was clearly vis ble to the naked eye had a length of 
180 300 Kilo uetres Its area was i/aqth of the loliir disc and 
henct It IS greater than any sun spot previously observed — 
On 1 aylor a senes on the irde of convergence Paul 
DIanaa—On differential equations of the second order con 
ta n ng a single para eter G Taltxalea —On the 
ppioximate integration of differential equations I mile 
Cotton —On the mode of working of the differential gear 
c f automobiles A Patot On the coefRcient of magnetisa 
t|on of bismuth and on so 1 e fixed mints in the diamagnetic 
s ale Georges Maalln The coefficient found for mercury 
wxs 018510-* taking water as -07910 * For 
ciystali sed bismuth the value with the additive correction 
for the nr was — i 39 10 * whilst a slightly higher result 

I 42 1 -• w IS obtained for the fused metal —On the per 
borates P Mallkoff A clnm for priority as against M 
Jaubert —On laityllactyllart c acid and the dilactide of the 
inactive acid F Jungflalaoh and M Oedohot—On the 
carbiniide of natural leucine MM HuBOUiMnq and Moral 
The leucine ethyl ester was heated to 1C with carbonyl 
chloride in toluene solut on and the mixture submitted to 
fractional distillation in lacvo Ihe carbimide sought for 
wxs readily separated m this way from the subbtitutM urea 
formed at the same time —On the perborates J Brwhot 
and H Dubela A desrr ption of the preparation and pro 
perties of the perborates of potassium sodium and am¬ 
monium —Assi nilation outs de the organism Ch Bor. 
iMsrd It has been stated by Friedel and confirmed by 
Macchiati that the eixyme extracted from leaves by 
glycerine in the presence of chlorophyll and light waa 
capable of decomposing carbomc acid and setting free 
oxygen The author has not been able to obtain any trace 
of oxvgen under these conditions and on repeating an ex¬ 
periment exactly m accordance with Macchiati s Instructions 
found that the gas evolved consisted of methane and otbar 
uiffammablr gases ailsing from the anaerobic decom. 
position Of the plant hasue this change not Ukhig place 
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in th« pmanee of ontiieptu*, wch as 
author auffafora rsffvds the decomposition of ctAonic add 
outside the plant as unproven—On the composition of 
brandy from wine X Wooqu— A table is gpvm show 
inff the results of analysts of twenty two'samples of brandy 
arlMff from the distillation of wiqp and'U is pointed out that 
a brandy containing a relativdy jmaU mltoynt of c^rs con¬ 
tains an increaseo amount bf nighw alfoholp —^The we 
diction of a cheiMtal reactwfi ^fbnAing d monovariant 
system CamWe pMtl«nen 4(fn ttttl -plants producing 
lubber E de WIHlfwwtn A dO*crlption of two plants 
Bastta graeBI^ ntgftAetu the rubber pro 

ducmg propwitts W which tlTve hot fatherto been recog 
nised—On a hpw- coPce plapt in Ogtral Aftfca Aug 
OliwviUtori A> defaile4 aecoiAWof Cbff*a exetha with 
analyses of the soil iti, which it 0ouriShea and of the coffee 
bean produwl ftom tf Tje 'amMiflt of caffwine and the 
taste and aroma bf ttr gdffta ard fpM and woiyd be worm 
cultivating in the Ftenth Congo—On the secretind 11^ 
paratus of Dipterocarpps the effect o< \om i 

temperatures on the sootpo^ of the Atgm E C 
T eodereaoo Thd spores otOuMteUa talina were found 
to retain their activlty^tn a salt sdigtion even after ezposifte j 
to a temperature <J -v30* C -sOlp a ifcw cellular dype with 
metamensed cy«>||js|h:^ Taeiucytia mtra Louis Ldgfwr— | 
Geographical YdriaMonSiot mi Ploffmfiectidw A MIsny — 
The extension of the functional dkates of the auricle to the 
ventride H Krwiiatear The author despenments lead 
him to regard this dl|dfct as bring entiHy due to nervous 
dements —^Variationt 1n morbid prorrssei according to the 
compoaition of the orglma MM Oliarrin euid La May 
Hytmlysfs of the hepatic glycogen produced by the injection 
of amylase into the portal vein M Parla*^—On the 
stimulation of the nerves by very short electric wHes Louis 
iaploqita—^The experimental reproduction of leprosy in 
the ape Charles Nioolla —The geology of the Pyrenees of 
Haute-Garonne and Ari^e Liton ■artntiMl—On the 
Amana meteorites G D Hlnrloha—The cave lions 
Marcellin Bawla f. 
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THF ORIGI\ OF MAN 
Morphology and Anthropology A Handbook for 
Students By \\ I H Duckworth MA Pp 
xxvii+546 {Cmilfridge Lniversity Press 1904) 
Price 15s net 

Studies ffom^ tl e Inlhropological Laboratory th 
Anatoikf S&tool Cambridge By W I H Duii^ 
wortl^ A Pp ■\.+ 29i (Cambridge Uni- 
vfTSit3f.>Pre8s 1914) Price 10 net 

p(i6hcation of Mr Duikworth s text book for 
^students bcarinf^ on its title page the rather 
vague temis Morj hologv and Anthropology 
marks the culminahon tf the remarkable movemont 
initiated by the publi aten of Huxleys Mins 
Place in Kature in i86j and quickened in 1871 
by the appearance of Darw in s Descent of Man 
At the commencemtnt of this movement th subject 
of man s ongin Jbad its ibode in the divinity schools 
It was taught by theologians the opening chapters 
of Genesis ooQStitiAed the accepted text book now 
in 1905 the subject is assigned to the anthropological 
laboratory the lectufer on physical anthropology is 
Its custodian and the text book is the work now 
under review 

In a clearly written introductory chapter Mr Duck 
worth defines the subject matter of his book ns in 
inquiry into (i) mans /oologual position (2) the 
nature of his ancestry That suiti a Work is needed 
there can be no doubt Ever since Darwin tnd 
Huxley gave this subject a legitimate place in the 
hands of biologists exjierts have been busy is ants 
seeking collecting and facts in the tome 

upon tome that annually come to ejowd our book 
shelves The cmboological history t>f man anthr 
poid and ape have become kngwn Important addi 
tions hive been made to the g^logical record our 
knowledge of the structure of the Primites his 1 
creased twenty fc Id all the additional evidence of 
thirty years thus I v at Mr Duckworths dispcsil 
awaitmc systematis ition He has every qualificaticn 
for the task he his devoted many years to examin 
ing and extending the evidence on which our con 
ceptKMi of man s origin rests Studies from thi 
Anthrc^logical laboratory thi second work in 
eluded in this review containing thirty six pipers 
dealing with various aspects of primatologY 
guarantee his industry and first hand knowledge 
He has the advantage too of having at his dispc s I 
the great anthropological collections accumulated by 
Prof Macalister and free access to one (f the best 
libraries of the world 

It IS natural to expect that Mr Duckworth having 
so much additional evidence at his command 
IS able to define man s position in the aniiqal 
kingdom widi a greater degree of preasioo than 
was possible at the time when Huxley and Darwin 
wrote Huxley it will be remembered restored aoin 
to the position originally assigned to him by Linnseus 
namely that of a family m the order of Prfmhtes 
NO 1843, VOL 71] 


because %n the evidence he was able to adduce man 
differed less in point of structure from the family of 
anthropoids than the anthropoids from the family 
of the Old World monkeys Further Huxley re 
garded the chimpanzee and gorilla as the animal 
forms nearly relited to man In these two re 
spects Darwih agreed with Huxley In the classifi 
cation adopted by Mi Duckworth man retains the 
position assigned t h m bjf Iluxlev Mr Duck 
worths style ih producing evidence and conflicting 
theoricS^s open frank and impartial but. in setting 
forth hi\conclusidns he is so en^tnently non committal 
that It IS diffigult to cite a passage which concisely 
expresses his conception of the pxact position which 
man holds with rtg ird toother families of Primates 
Qn i 26 the foUvw i)jV passage oceurs 

But no single example tWhong the larger 
Simiidse can be pO nted out wjth confidence as 
embodying the characters of the human ancestor at ' 
the simian stage ot evolution ifiore completely than 
ny t ther thoqgh thi re is & slight margin of evidence 
11 favour of tM Chimpanzee rather than the Gorilla 
or the Orang utan 

Thus It wiU be seen that the matter of man s 
Toological position remains wher'> Huxley left it 
Huxley had an incomparable faculty of drawing 
just conclusions from lim ted data but few men who 
are experts on this matter will agree that Mr Duck 
worth has utilised the evidence at his disposal to 
the fullest extent possible 

Nor has the evidence which has accumulated in 
the last thirty tkr^ years permitted Mr Duckworth 
to make a more definite statement is to the ancestral 
chain or phylogenetic path of mep thap was made 
by Darwin in h s first edition of |he D'‘scent of 
M in in 1871 

The Simiadse wrote Darwin tljfen branched 
nlo two greet siens the New World and Old World 
Monkeys from the latter at i remote period Man 
the Wonder and Glory of the I niverse proceeded 
(vol 1 p 21 j ist ed) 

Mr Duckworth s conclusions in this matter are 
su iiicd up at p ^42 as follows — * 

But while It IS shown that the Hoffiinidie have 
in ihcir evolution pissed through a stage wbieh is 
bett r reproduced by th SimiicUB (anthropoids) than 
by aiy other of the Pr males it is prictically cerUm 
th t the modern Smiiid® did not themselves figure 
in ih ancistry of imi vnd that they are themselves 
spcci ilit>ed in a high degree mun speenalised m many 
wa>s than the Hominidie ind more specialised than 
their own ancestors As klaatsch puts it the 
' incc tors of the modem Simiidae were more anthro¬ 
poid than the actual Simiids just as the ancestor of 
the Hominidse was mure pithecoid than modem Man 
And the balance of evidence indicates that the Ime 
of human ancestry would were the material still 
availbUe be traceable down to the lowest Primates 
(Lomuroidca) and even to the lowest Mammals 
Moreover it is undeniable that the Hominidae have 
, retained m hand and foot some features of an eariy 
ances|pr from which th^ have departed less in type 
thkninave the fmodern) Cerropithecidas and Sinuiase 
Bqt pallet;) tprormation on these points is still lade- 
mg 

U 
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Leaving out of account the oracular statement quoted 
from Klaatsch there con be no question that Mr 
Duckworth s inference as to man s line of ancestm^ 
IS much less definite than that of Darwin and 
ertainly m the opin on of many well qualified to 
judge less in keeping with the evidence at our dis 
posal What the peculitr pnmitive chiricters of the 
hum n hand and foot may be the wnter cannot guess 
but It IS certain that there are numerous characters m 
the human hand and foot which cqp be aeeeuntcd 
for only on the supposition that it one tune they 
were used functionilly is are now the hands and 
feet tf anthropoids Mr ^uckworth states his 
op I ion guardedly but it is evident from the state 
ment just quoted that he believes the line of ancestors 
that connect nodern man with a primitive lemurotd, 
(Eocene) stock is eatinct and unknown and that t;his 
line of ancestry runs an independent ind parallel 
course to the ancestral stock of the anthropoids 
Now man shares with the chimpan/ee and gorilla 
some three hundred structural features which are not 
possessed by any lemuroid form of which we have 
any knowledge nor can the common possession of 
these characters be accounted for except on the sup 
pos tion that man and these two anthropoids are 
derived from 1 common stock A full investigation 
of the evidence will show that Darwin was not far 
from the truth when he supposed that the gorilla 
the chimpanzee and man have their origin from a 
common stock Modern man differs from the 
Miocene anthropoid Dryopithecus in structure no 
more thin does the modem horse from its 
Miocene ancestor In Dryopithecus characters 
are recognisable which link it with the gibbon 
on the one hand and the chimpanzee on the 
other Palaeopithecus a Pliocene anthropoid in the 
characters of its teeth and jaw which are the only 
parts yet found links the chimpanzee to the orang 
The modern gibbon differs in an incredibly small 
degree from its Miocene ancestor and shares many 
characters in common Vith the great anthropoids 
nan the Old World fnonkeys ind New World 
monkeys and is 4 iy far the most generalised form of 
higher Primate no^ extint in spite of many adaptive 
features In short the evidence points to the common 
origin of mM ai^ the grbat anthropoids from a 
gibbon (Hylbbottoh) stock, this in turn with 
monkevs muilt be traced to lemuroid origin 
Mr Duckworth deals very justly with the evidence 
yielded by embry«}ag>cal investigation Thirty years 
ago when it* Was believed that the embryo recapitu 
hted Its apcestl-Jl stages m utero it was thought 
that the history of man could be written when his 
development became known Palseonlology is 
good but Embryology is better wrote Kitchen 
Parkier Sut noW we know and Mr Duckworth 
states the cpse fully that the embryological phases 
are so obscure that diey can only be construed by i 
the help 2^ comparative anatomy and palsontt^gy 
It has come to be recognised that every rnamgmal is 
adapted to two separate lives—an intra utenne life 
and 0 independent life, the features of the one 
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exMtence mask those of the other Yet Mr Duck¬ 
worth makes the important fact Ntand out that the 
intra uterine life of man is exactly similar so far at 
we yet know to that of the anthropoids and in that 
while It resembles in most points the lower Primates 
yet differs from all other mammals 

It must be admitted that Mr Duckworth s task 
was not an eisy one yet no essential or important 
contribution has been passed unnoticed by him His 
statements are clear and impartial he has even a 
kindly w rd to say for some notions such as the 
temponry f ss ires of the brain which most 
anitomistb in common with himself now regard 
j as post mortem 1 irtefacts In another edition which 
this work s certain to attam the statements enade 
I in the folio ving sentence (p aoi) will require some 
amendment — 

Sclcnka thus regards the syncytium (a peculiar 
tissue) as derived nether from the chonon entoderm 
(kollmann) nor from the submucous uterine decidual 
connective t ssue cells (Minot Human Embry 
ology pp 13 and 375) nor from the total ecto¬ 
derm (Robinson Huntenan Lectures Journal of 
Anatomy and Phyuology vol vxxviii p 493) but 
from the ep thelnl lin ng of the uterus * 

Mr Duckworth unwittmgly does the late Prof 
Selcnka a double injustice in the first place he 
reproduces an acknowledged mod fication (Fig 14S 
p 303) of a figure by Selenka n which the syncytium 
IS made to appear is 1 cont ni ition of the lining 
epithelium of the uterus whereas in Selenka s figure 
it IS clearly shown not to be continuous secondly 
Selenka ( Studien ueber Entwickelungsgcschichte 
Meft viii pp 190 193) expressly states that he is 
uncertain of th^ ongin of the syncytium but that the 
evidence is rather t« fivour of its origin from the 
cells of the uterine glands Expert op nion regards 
It as settled that the syncytiun does not so irise 
but springs from the ectoderm of the embryo i 
conclus on whch seemed to Stlenki not improbible 
He docs Kollininn also an injustice for in his text 
book (p 3 oi) that author expressly states that it arises 
from the I n ng epithelium of the uterus—the opinion 
ascribed by Mr Duckworth to Selenka Nor will 
Minot acknowledge the opinion ascribed to him for 
on p 333 of a text book on human embryology 
he states that he is convinced that the syncytium is 
derived from the embryonic (chononic) ectoderm the 
opinion here isrnbed to Prof Robinson Nor will 
Prof Rob n on be willing to accept priority for the 
theory of the tctodermil orig n of the syncytium 
probably Hibr cht has the greatest claim to be 
accounted the popeer in this matter 

It would not be just to close this review without 
atknowledgng the number of origmal facts and 
fresh opinions that mark the pages of this work 
The opening chapters are perhaps too condensed, the 
long lists of chiracters enumerated are rather apt to 
lead to mental dyspepsia even in the pages of a 
text book and one misses a statement of their funo> 
tional meaning which would greatly assist the 
memory m rinking them together The chapters on 
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th« cerebral organisaMon are specially well done and 
contain the beat exposition yet published of our know 
ledge of that part of the Primate organisation 
Special prominence is deservedly given to the 
brilliant work of Prof Elliot Smith There r in be 
no doubt too that this aork will lead to a renewed 
vigour in the search for evidence bearing on the 
origin and relationships of the higher Primates 
A k 


IHFMIS 1 R\ JOH \OVTHS MR<i M 4 RCET 
REDLVIVi 

Die Schule det Lhtmit Bv W Ostwild Zwciter 
fell—Die Chimie der Wichtigkten ricminU un^f 
Verbmdungen Pp viii + -*92 (Brunswick 
View eg and Sen ) Price 720 nurks 

A bout a year ago the first volume f Prof Osl 
w lid s dialogues on chc.mistr> w s noticed in 
these columns We hsve now tht second volume 
written in is lively 1 strain as the hist ind conveying 
the author s views w hich bid fair to become in the 
main everybody else s views as regirds the presentation 
of the element iry facts of chemistry It would be wrong 
to say that in this volume consisting of 292 pages 
there ts more system but in it we come to a dis 
cussion of chemical facts and theories which arc 
generally treated in school text books The pupil is 
introduced to chlorine its preparation and prcperties 
Its behaviour with water icids and bases and 
elements combining weights ind multiple proper 
tions the atomic hypothesis and the laws of volume 
combination electrolysis and salts Chlorine m 
again considered as regards its compounds with 
oxygen and then follow bromine and, iodine sulphur 
and Its compounds, nitrogen immonia phosphorus 
and so on through the commoner elements and their 
compounds 

Throughout the volume we find neat remarks which 
sustain interest at least when it is glanced through 
for I do not think that anyone who is already a 
chemist will read the volume as carefully as he 
may have read the first volume For example on 
the first page is an aphonsm too often neglected 
but none the less true When much has been 
learnt time must be given for digestion In 
English cramming doesn t pay in the long run 
Everyone knows that Prof Ostwald does not hold 
bv the atomic theory Vet he does not escape frem 
it His presentation of it is however ingenious as 
indeed are all his methods Discussing the facts of 
multiple proportion he gives the following illustra 
tion — 

Think of a collection of coins where German 
marks English shillings French francs Russian 
roubles and other coins are (o be found You can 
comtone these coins in twos and threes each com 
bination however haft the value of the sum of the 
Individual value bf the coins and you cannot obtain 
any other values combine them as you will 
Similarly no other compounds can bO formed but thbse 
obtfiinea by bringing the elements together according 
to their combining weights ’ 
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The pi^l then draws the required conclusion — 
That IS as if each clement consisted only of equal 
pieces just as all francs or marks are equal among 
themselves ” Yes answers the tea her that is 
the picture which has represented the state of affairs 
to men s minds for long It is supposed that each 
clement consists of minute particles named atoms 
nd so on When the bov asks Is all this true’ 
the teacher replies No one h is seen an itom nor 
weighed /Onc This s therefore a hypothesis but a 
very convenient one becaise the various applications 
f the laws of comb nini, j roportions can be better 
rcilsed (merken) when the pirlire of atoms is simple 
and clear Hut wc c 11 do without it< says the 
pupil C rtainly says the teacher But just as 
you found it easier t< count cn your fingers than m 
your held so it is easier to think of atoms than of 
the abstract and general 1 ws of combination So 
v have to teach by m ans of ate ms Indeed few 

of us would go further especially in these later days 
when even itonis are failing us The hypothesis is 
however ignored i little later when it is stated that 
the rule has been made nevci to write fractional 
parts of coinbning weights The doctrine of the 
indivisibility of itoms would appeil more readily to a 
voung mind Vet in fairness it must be 

knowledged that the writer makes the pupil suggest 
that each chemical symbol stands for an atem and 
icknow ledges in the mouth of the teacher that the 
atomic theory can be easily grasped ( etwas sehr 
eingangliches hat ) 

When electrolysis is discussed the author s 

ngenuity in devising analogies is at its best The 
pupil has difficulty in picturing a positive and a 
n gative current going in opposite directions through 
the sane wire He is reminded of waves crossing 
each other in a pond and of the upper ind under parts 
of a driving belt travelling m opposite directions 
Heats of combustion discussed under the heading 
carbon ore measured in kilojoules instead of 
calories This is perhaps logical byt it appears to 
the reviewer that the older unit might have been 
retained until a later stage It is easy to make the 
reduction when required, and it is easier to realise 
heat as heat than aft work Qt first at feast 
While acknowledging that the subject of chemistry 
IS here well trcalbd ind that the author has main 
tamed his lively style and facuky of lucid present 
ment it may be questioned whether this method of 
discussing chemistry shoild have precedence over the 
ordinary text book A vouth wfo advances so far as 
to grasp the content c f voli mfe I „ will 1 think tire 
of the plan of question and answer Yet perhaps 
there are some vho prefer to lake their food as they 
do medicine in spoonfuls and to whom (he form 
of dialogue has its attractions Irt old (%s * Pleasant 
Pagqs” was w delv read and no dOubt conveyed 
valuable lejsOns Nnd at any rate teachers of 
cheni^try may learn much from this volmpe in hints 
as tOwhow best to present the very numerous facts 
of tha science to their students whose digesbve 
powers are as a rule limited R 
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FLORAI MORPHOLOGY 
Prakttkum fur morphologttche urid sysU mattsche 
Botamk By Dr Karl Schumann Pp vju+6io 
(Jena Gu*t^v Fisiher 1904 ) Price 13 m-irks 
HE morphology of the flower although an 
important item in the curriculum of the advanced 
•student of botany is not infrequently compressed into 
1 period quite insuflicient for obtaining i knowledge 
of more than a few cohorts or familic!> But the 
relegation of this branih of botany to in uncertain 
stage IS easily explained since as a course for tram 
ing students md this is the first object of a scientific 
lurriculum floral morphology does not offer the same 
scope as vegetative anatomy or physiology Never 
(hcless the art of discovering all the essent al points 
of a flower is by no means easily acquired while the 
ability to distinguish between cntical gentri and 
^ orders requires intuition based upon espericnce and 
practice 

Dr Schumann has prepared his book in the hrst 
instance for botanists who are dependent upon their 
own unaided efforts thereby providing for that large 
class of enthusiasts who can only devote their leisure 
time to botany but he had also in view fhe much 
higher object of leading those who use his book on 
to the plane if not to the work of systematists and 
the final chapters deal with determination of species 
and the essentials of floral monographs 
fhe book contains two courses of which the first 
is the caster but it includes certain types such as 
Phaseoius and Ins which require some experience to 
explain thoroughly the arrangement is aciorduig to 
the order of flowering There are approximately 130 
types of flowers most of them common vaneties or 
t itily obtainable and these represent about 80 orders 
which are for the greater part indigenous to Europe 
There is a natural tendency to form a misleading con¬ 
ception of the importance of those orders which pre 
ponderate in the flora of one s own country and for 
this reason it would have been advantageous to include 
representatives of more exotic orders but since the 
aim of the author has been to present specific instances 
of floral variation and not systematic types the choice 
seems to be very suitable The keynote to tht book 
lies in the author’s inspiring enthusiasm for the studj 
of fohar and floral morphology and those who use 
the book will regret that Dr Schumann did not 
live to see it completed To Dr Max Gurke was 
< ntrusted the responsibility of complebng the bi ok and 
of seeing it through the press The discussion of each 
type includes general foliar arrangement branching 
inflorescence floral parts and methods of polhn 
ition and each chapter has been made self complete 
in addition the author has contrived in a number of 
cases to denve from the specimen an illustration of 
some special theoretical point, thus the exammabon 
of the pine and fir cones introduces phylloUxis the 
balsam flower leads to the considerabon of empirical 
diagrams, and the dl||[m of double flowers is discussed 
in the case of the chM^themum In deahng with I 
quesboM for which dllierent explanabons have been 
olTered Dr Schumann has carefully avoided dogmatic 
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statements and as a rule gives the arguments, but 
leaves it to the student to form his own conclusions 
There are several allusions to the rules of botanical 
nomenclature adopted in vanous countries, and file 
luthor inclines towards English pracbee in the matter, 
but the instances which he quotes e g Sueetta 
PratLnst<. and Ampelopsts hederacea are not the names 
adopted in the kew lists for the plants* in question 
Mention is m idc of the botanical congress which will 
be held in \icnni this year when the subject will be 
again under discussion 

It has hithertc been n difhculty to obtain a thoroughly 
trustworthy ind full presentation on the subject of 
floral morph(U(,v except in Eichler’s “ Blutendia- 
gramme —copies of which are few and expensive— 
so that teachers and students will do well to note this 
book since it contains a number of careful analyses 
of every day types with a particularly clear account of 
inflorescences and bracts and it may therefore be used 
for reference to onfirm or correct the deductions based 
upon personal examination The illustrabons were 
drawn by Ur Schumann s daughter and these like 
the descnptions may well be taken as models which 
the student should emulate 


Sr/FNI/h/f ISP/CTS or lAWS 1 ENNIS 
I tun hums By J Parmly Parct Edited by 
Caspar \\ hilney American Sportsman s Library 
Pp xiv-f4iq (London Macmillan and Co Ltd 
1904) Price 8r 6d net 

Great 1 aun Tmnts Playirs ihetr Methods 
tUustrated B> George W Beldam and P A 
Vaile Pp x\ix+403 (London Macmillan and 
Co ltd 1903) Price ns 6d net 
N the first of the above books we hive an ex- 
ccllenth illustrated and interesting volume 
detling with the early history development and 
present condition of 'awn tennis the author having 
pioduccd I tr» ilise which will be hearUlv welcomed 
by all lovers of this healthy game 
The author quite rightly deals only with the play 
of those who hive attained a very high order of 
execution md are past masters as regards the 
manipulation of a rapidly moving ball A plan of 
cimpaign quick decision and still quicker action on 
the p irt of the j 1 lyer are necessary for success and 
when these ire iccompanied by accuracy of execu¬ 
tion steidiness easiness of style and good condi¬ 
tion i,n itei uh evement is altamed Modem lawn 
tennis is undoubtedly a combination of skill and 
science of a high order and the reader will find 
described in these pages the different ways m which 
well known players employ these fundamental 
desiderata By an ingenious application of photo¬ 
graphy It has been possible to record the start stroke 
and finish of individual strokes on one plate, to 
illustrate the positions of the body hand, wnst, and 
racket during the movement Many illustrabons of 
this kind are given serving as valuable guides to 
cohect auion Numerous other snapshots of posi¬ 
tions of play taken singly or on three plates with 
brief intervals form a special feature of this volume 
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The phyuologtcal ude of the game is not lost sight 
of and 18 dealt with by the author in three short 
chapters white Part iv is devoted to lawn tennis 
encyclopaedia containing much miscellaneous in 
formation useful to players including a bibliography 
of the literature on the subject which by the way 
is very considerable 

The volume concludes with an account of the 
history and growth of the game of lacrosip by 
William Harvey Maddren 

The very complete index adds considerably to the 
utihty of this publication which should form a 
welcome addition to any sportsman s library 

In the second of these volumes which is the ctin 
bined work of Messrs G Beldam and P A Vaile 
we have another valuable contribution to the 
literature of lawn tennis Mr Beldam presents us 
with 329 of his action photographs nil of which arc 
here beautifully reproduced In his book on ‘ Great 
Golfers he showed how much could be learnt by 
closelv studying action photographs and in the 
present volume on great lawn tennis players a 
similar nttempt is rewarded with equal success in 
spite of the greater difficulties involved since both 
player and ball arc in rapid motion The photo¬ 
graphs hero given are not casual snapshots but taken 
specially to illustrate the positions occupied by 
players for particular strokes Mr Vaile wntes so 
to speak round these pictures and in his breezy and 
straightforward style points out which in his estima 
tion are the good or bad points This luthor u of 
the opinion that the true science of the gome is but 
dimly appreciated in this country and it is his main 
endeavour throu(,hout these pages to indicate m 
which direction progress can be made The lawn 
tennis reader will find therefore much to think over 
in thesi pages and particular attention is drawn to 
the first chapter in which the racket per e and the 
methods of holding it are discussed Mr E G 
Meers contributes an interesting chapter on Ad 
vanced Tactics of the Single Game while I he 
Half Volley is treated bv Mr G A Ciridi 


OUR BOOK SHELF 

rfew Streets laytng Out and Maktnj^ Up B> 
\ Tayler Allen Pp 175 (London The Sanitary 
Publishing Company Ltd) 3s net 
I HIS IS not the sort of book that anyone but a proof 
reader could read straight through not even a 
reviewer or a surveyor or architect for whom 
especially it is written This statement is not made 
by way of disparagement quite the reverse and the 
author would be the first to agree to it 
In these days with 1 mukiplirity of petty ind of 
local bylaws and regulations all put together 
pnmanly and ostensibly to prevent scamping of 
different kinds but often and the more so the more 
pet^ the authority used as weapons to compel public 
spirited parties to go to unnecessary and extrav^ant 
expense so that the members of the petty bo^ or 
their fnends may be the more prosperous it is above 
all essential that the surveyor or ardiitect or engineer 
or even private individual who has occasion to make 
a new street or a cottage or a side-walk or a retro 
spective dram should act wanly and havp before him 
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the several acts and bye Inws that regulate or hamper 
as the case may be the particular work he has in 
hand The author judging by this and by the titles 
of his [ revmus works seems to be a good Samaritan 
and to take pleasure in pointing out the numerous 
pitfalls that must be avoided by the mm who would 
if possible live it peace The present book is 
largely filled with a recitation of laws and of district 
council requirements which no one would wish to 
read unless under compulsion The latter part con¬ 
tains examples of work in very full detail and with 
illustrations 

Howewr the luthor has not as might h^ve been 
expected lost all interest in the progress of his subject 
in wrestling with these dismal details For instance 
on p 2 he says — 

The author is one of a few surveyors who believe 
that all wide carr igeways (where traffic is consider 
able) should have the channel in the centre instead 
of at the sides thus obviating the tendency of 
vehicles to slide down the haunches of the road 
towards the kerb The gradient to the centre channel 
from the kerb need not exceed i in 40 ’ 

Whatever advantages or the reverse there may be’ 
in this plan spectators on the pavement would no 
doubt prefer to see this sliding in the direction 
desired by the author especially if the vehicles 
happened to be quick motor cars going in opposite 
directions 

The xuthor is to be complimented on performing a 
tedious and uninteresting task for the general good 


4 Fop liar Gittdi. to the Hiavens By Sir Robert S 
Bill LI D F R S Pp XII+ 96 83 phtec 

(London George Ph lip and Son Ltd 1905) 
Pm e iji net 

This is a new edition of the Atlas of Astroi ony 
by the sime author which appeared in 1893 the 
revisK n having extended even to the title of the book 
As before stir maps ind pictures of the heavenly 
bodies arc the chief feature but in many cases 
driwings have been replaced by admirable reproduc 
t ons of some of the finest celestial photographs at 
present available The star charts comprising 
twelve maps indicating the aspect of the heavens 
in the different months and twenty Others showing 
much greater detail are excellent in every respect 
ind will meet the needs of diose making a first 
icquaintance with the stars as well is of those who 
miy wish to observe interesUng objects with tele 
sc pes of moderate aperture A valuable feature in 
connection with the maps is an index to the planets 
whereby the positions of these bodies in each month 
dur ng the next fifty years miy be approximately 
asc rtained A very complete guide to observations 
of the moon is ilso provided by the maps and cata 
logues of lunar formations So far the book 
justifies Its title but the remaining parts give the 
impression of 1 scrap book with piges still remaining 
to be filled and p^es which would have been 
differently by different owners The sun 
example is inadequately represented the only photo¬ 
graph of a sun spot which is given conveys no indica¬ 
tion of the dimensions of the spot and there are no 
illustrations of facul's or photographs in mono¬ 
chromatic light A more serious omission in n book 
which 18 styled a ' guide is the absence of all refer 
ence to the modes of observing the sun although 
careful drawmgs of the paths of spots st different 
times of the year nre included Again there is an 
elaborate chart of the planet Mars but nothing to 
show what the planet looks like in an ordinary 
telesco|ie 
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The text amounts to little more than a descnption 
of the plates and u too scrappy to give a connected 
view of the aubiect The domc, however it well 
produced and will be valued for its excellent star 
in'ips and examples of celestial portraiture 

Drnkmltler mttUlalterhcher Meteorologte No 15 
(Schlussheft) Neudrucke von Schnften und Karten 
liber Meteorologie und Erdmagnetismi s heraus- 
fftfjpben von Prof Dr G Hellmann Pp lviii+ 
269 (Berlin Asher ind Co 1904) 

This is the finil volume of a valuable senes of pubh 
cations which wo owe to the energy of Prof Hell- 
mann In them we have had brought before us the 
more interesting abstracts and repnnts of early works 
dealing with meteorology and terrestrial ma^etism 
Prof Hellmann has thus made available to those 
interested in these subjects the records of anaent 
tunes which to many would have remained unread 
and possibly unknown 

In the present volume which deals more ♦ speciillv ^ 
with meteorology, we have presented to us a set of 
•twenty-six separate parts ranging from the seventh 
to the fourteenth century Many others have been 
taken from printed works but some of them as we 1 
are told in the preface arc here published for the j 
&st time I 

Further many of these old texts have here been ! 
translated into German so that those who are not 
familiar with old Saxon, old English old Norwegian 
or Arabia will still be able to gain n good insight 
into the ideas of the Middle Ages I 

In the introduction to this volume Prof Hellmann 1 
gives a brief sketch of the character of meteorology 
It these periods and adds 1 short ind interesting 
summary of biographical facts relating to the writers 
of the texts to which reference is here made An 
appendix contains additions and corrections to the j 
earlier numbers 

For the labour involved in bringing together and | 
preparing this collection of old texts a large debt of 
gratitude is due to Prof Hellmann and it is hoped 
that from time to time when further ancient writinn 
are brought to light he will render them in like 
manner so conveniently available 

The Birds of Calcutta By F Finn Second edition 
Pp VI+126 (Calcutta Thacker Spink and Co, 
London Thacker and Co 1904) 

Thp fact of a work reaching a second edition may 
generally be taken as an indication that it has re¬ 
ceived the seal of public approval and that it accord 
ingly needs no commendation from us In the present 
instance a ready reception would seem to be assured 
to the new edition since many additions and im 
provements liavc been made The most important 
addition is undoubtedly the senes of life like cuts 
of Indian birds whii^ adds very largely to the 
interest of the little volume but it is also satisf ictory 
to find that the arrangement and nomenclature have 
UmA revised so as to bnng the work into harmony 
with tl '• volumes on birds m the “ Fauna of Bnhsn 
India ’ to which it may serve in some degree as an 
introduction Mr Finn has a vivacious if some¬ 
times flippant style which removes his works from 
the dry as dust *’ category, but in some cases, 
IS in the application of the term “ disreputable ” to 
the babbler we venture to think some of his epithets 
might be better selected To a former resident the 
omission of the adjutant stork from the list of Calcutta 
birds seems strange, but it appears that for many 
vears these weird oirds have ceased to vuit the ct^ 
of palaces R L 
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ToniMg Bromide Pnnts “ Photography ** Bookah^ 
Serils No 16 By R E Blake Smith Pp 
XV+ 104 (London Ihffe and Sons, Ltd , 1904 j 
Price IS net 

Instead of producing a black and white biwide 
print It IS often desirable to change the normal tone 
to suit the subject photographed There are many 
methods by which this change of tints can be ob¬ 
tained, and these pages are devoted to Ascribing the 
various processes that are available The material on 
which this book is based first apjieared in a senet of 
articles in Photography but in the present handy 
form it will be found more convenient for workers 
The author gives a good detailed account of each 
case and discusses the probablt effect of the different 
processes on the jiermanence of the finished picture 
Workers with bromide papers ivill find this book of 
considerable service 


LETTERS TO THE EDITOR 
{TIm Editor does not hold himself retpoHsthU for opisuotu 
expressed hy hu correspondents Retther eon he underiche 
to return or to correspond with the umters of rOfeeUd 
manuscripts intended for this or any other part of Nature 
No notue u taken of anonymous commimieatioiw ] 

Charge on the ■ Particles of Polomum end Radium 
With reference to the interesting letter on this subject by 
Prof Rutherford in last week s Naiubb I should like to 
jjQint out that in my paper On the positive electrification 
of a rajs and the emission of slowly moving kathode rays 
by redio active s ibstances (Pr >e Camb Phil Soc xiil 
p 40) I have described experiments which demonstrate 
the communiidton of a positive charge of riectricity to 
bodies struck by a rays from polonium or radium I 
bad considcrabi difficulty in disentangling this positive 
(barge fron the copious streams of slowly moving 
negatively electrified lorpuscles which I found were 
given out by these substances and the experiments 
in which I finally succeeded in doing this were not 
completed u itil a few days after the reading of the jMper on 
November 14 ind are not referred to n the abstract quoted 
Iw Prof Rutherford A description of them will be found in 
the pdiper wh h has lately been published 1 may take this 
opportunity of saying that I have recently found that 
uranium also gives out slowly moving corpuscles so that 
this effect see ns a general propertv of radio active sub 
stances The velo ity of these corpuacles is very small com 
pared with that of the ff rays and is more nearly of the 
order of the velor ly of the eurpuscles emitted by metals 
when exposed to light J J Thomson 

Cavendish I iboratory Cambridge March 4 

A CONVBRSATION I had w th Prof Bragg of the Adelaide 
University in passing through Adelaide last summer 
suggested some thoughts in regard to the nature of the 
a rays which may 11 of interest in v ew of Prof Rutherford s 
letter in Inst witk s Nature Prof Rutherford announces 
that he has at last succeeded in detecting the positive charge 
carried by the o rijs of radium b> using a magnetic field 
to deflect and remove the slow moving electrons present with 
the e articles He says I think these experiments un 
doubtedly show th it the a particles do carry a positive 
charge and that the previous failures to detect this charge 
were due to the masking act on of (he large number of 
slow moving electrons emitted from the ^tes These 
results while they ifford a welcome confirmation of the con 
elusions drawn from the evidence of the magnetic and dectnr 
deviation suffered bv the a rays do not to my mind, finallv 
settle the question 

It must be admitted that the a jiarticles in ordinary elf 
cihnstances do carry a positive charge Certain evidence 
however seems to point to the conclusion that the a particle 
at fte moment of its expulsion from the parent atom is 
uncharg^ and that it dorivet iti positive charga ffom 
secondary causes ndcpendemly of and subsequent to the 
^pultton process To devisa a crucal expenment Which 
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would doctde between the two viewe would be far from eeay 
but u I Interpret Prof Rutherford • letter the remits there 
given do not definitely disprove the view that the a particle 
IS initially uncharged 

1 recently directed attention ( Radio-activity p i8i) 
to the importance of the fact that in certain well-esUblished 
cases there appeared to be a simultaneous production of two 
positive charges in the disintegration of an electricailv 
neutral atom Thus in the disintegration of the emanation 
atom a positively charged a particle is expelled and the 
residue of the atom—the matter causing the excited activity 
—IS also positively charged and is concentrated on the 
negative elNtrode in an electric field In a recent paper by 
Bfogg (fW December 1904 p 7a i) the following 

sentence occurs — It is easy to see that even if the a particle 
IS uncharged when it leaves the parent body it must imme 
diatdy become positive since in traversing an atom it is 
just as likely to lose one of its own electrons as to take one 
away from the atom traversed As I am unaware that 
this consequence has received the attention it deserves 
perhaps I may be allowed to direct attention to its bearing on 
the present question There is a fundamental d stinction 
between the ionisation of the atom of a gas molecule by 
radiant eUetfons or 0 partides and -radiant aiomt or a 
porticies For in the latter case if the atom struck suffers 
ionisation the radiant atom is just as likely to be ionised 
in the process also Ihe ionisation of a neutral atom 
consists m the detachment from it of an electron which 
forms the negative ion the atom thereby becoming positively 
charged and forming the negative ion Hence the radiant a 
particle if uncharged initially will become positively charged 
on collision with the atoms of the gas or other obstacle 
in Its path and at the same tune will mae an electron The 

slow moving electrons present with the a particles which 
Rutherford describes as emitted from the plates may 
therefore in reality be derived from the a prides them 
selves in the act of becoming positively charged The fact 
that they unless deflected by a magnetic field exactly 
neutralise the charge carried by the a partides seems to 
point in the same direction 

In further support of the view that the positive charges on 
both the radiant particle and the residue of the atom after 
disintwation are derived by collision with the gas molecules 
Prof Rutherford s results on the distribution of the excited 
activity in on electric Add at low pressure may be cited 
(Rutherford Radio activity p 38a) If the excited 

activity matter partide gams its positive charge in lU recoil 
by collision with the gas molecules it is to be expected that 
at low pressures it will not become charged and will not 
therefore be concentrated on the negative electrode as is 
in fact the case FaEOBRiCK Soddi 

The Pressure of RadiaUon 

iHB success of I cbedeff and Nichols and Hull in recog 
nising and measuring the pressure of radiation has sroused 
much interest in radiation pressure generally real or ap 
parent It has some interesting and sometimes somewhat 
difficult theoretical aspects In the first place if the ether 
IS really absolutely at rest (this rigidity is a very difficult 
idea) the moving force on it has no sctivity and its t me 
integral VO» can only be called momentum out tf lompli 
ment The force becomes active in a moving ether with 
interesting consequences not now under examination The 
prisent question is rather how to interpret the pressure of 
radiation on the assumption of a fixed ether m the measure 
of Its effects on matter which is either fixed or mov ng 
through the ether 

The followmg is striking in what it proves Let plane 
radiation fall flush upon a perfect reflector moving in the 
same direction at speed u a case lonsidered by Lormor Let 
the energy density +p, the incident being p the 
reflected p. Assume which seems reasonable at hrst that 
p, the pressure in the reflector is lero then the moving 
force p,+p,-p, reduces to p, + p. Therefore 

A(*'+«)=(/i+A)»<. (i) 

because the left side is the rate of loss of energy from the 
waves and the right side the activity of the force on the 
reflector So 

(a, 

A i+w/f 
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ami <asH|/H| is the ratio of magnetic forces in the electro¬ 
magnetic case Now (3} asserts that the reflected wave gets 
smaller as the mirror goes faster and vanishes when W3>iv 
Or if the mirror be pushed against the radiation the re¬ 
flected wave gets stronger and the res stmg force stronger 

until u -pv when it is infinite Tho mirror could not be 

pushed against the radiation faster than 
An 111 mediate objection is that when u has risen to iv if 
It be maintained at that speed it acts like a perfect absorber 
to the incident energy Moreover since there is the pressure 
p left why should it not accelerate the mirror^ But if 
It does p, becomes negative and s becomes imaginarv 
Considerea mechanically only say by l>»mw the motion 
of m IS quite determinate when «>'iv up to v in fart 
But electromagnetically it means that the energy in the 
reflected wave is negitive Now although there is nothing 
to object to quantitatively in a continuous transition from a 
Maxwellian stress consisting of a tension along an axis 
combmed with equal lateral pressure to its negative a 
pressure along the axis with equal lateral tension still the 
negativi^ of the energy in the reflected wave causes diffi 
culty The stress for both the electric and magnetic energy 
becomes of the gravitational type That is like imaginary 
electrifications attract and unlike repel or matter is 
imaginary electnfiiation in this comparison The moving* 
forces and energies are real But let a real charge and an 
unreal one co-exist the energy density becomes imaginary 
That IS out of ail rexson in a real universe 
We should I think regard (3) as a demonstration that 
(1) IS untrue in that (p,+pi)w is not the activity of the 
force on the mirror although p, + p, may be actually the 
pressure of the radiation In fact m the electromagnetic 
case the variation of p constitutes a force on the ether 
Itself We must find the force on the mirror in another wav 
Let radiation fall flush upon the plane surface of a dielectric 
which call glass moving the same wxv at cohsHuit speed « 
and let the circuital equations in the glass be 

dHI<ix Z+dll 9 t, -dZIdx^'B-fM (3) 

that is the same as for the ether with the addition of the 
electric current of polarisation dl/9f The reference space 
IS the fixed ether and 9/9t is the moving time differentiator 
Now if the relation between I and E is such as to permit of 
an undistorted plane wave we shall have 

Ei-MvH, E,w-as>H, EtajiwH., (4) 

(Incultiii) (nflseisd) (tniniiullM) 
if IS the speed in the ether and w the wave speed referred 
to the ether in the glass This w is a function of u Also 
the boundary condit ons 

E,+E,=.E, H, + H,-H, (S) 

combined with (4) give 

H,/H,=(t w)l{v + w), H,/H, = 3t-/(u+K') (6) 

\n incident pulse of unit depth is stretched to depth 
(1 u/v) n the a t f reflection the reflected pulse is of 
depth (v+«)(v—u) and the transmitted pulse of depth 
(« ») (v u) 

Hie rate of loss rf eiergy from the waces in the process 
of reflection is 

A( ') />+“) Aiw “). (7) 

where the p s are the energy densities But by the above 

/iT =/4t;+/,w (8) 

theiefore the rate of 1 ss of energy is 

(A A AK (9) 

and the moving fui n the n irror is 

!■ A A A ( 10 ) 

This IS in its rxprcssion exactly the negaiive of the 
previous pressure d IT rcnce It is in the direction of the 
rise of energy deist\ Its amount is 

F=3jiHiHj=a/ (t it)/ft/+t«)) = ijiH* 4E,»U, (ii) 

The first fwm in tirnis of II II, is useful The second la 
in terms of the wa\e speeds The third is in terms of the 
ethereal energy inside the glass Ml these come out of the 
ratios H,/H Now the electric energy equals the 

mxgnetiL energy in tl e transmitted wa\e Consequently 
U, means the energy of the polarisation I And the activity 
IS I ,u the convective flux of energy 
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The*« propertie* are true for various relations between 
I and h Ihe first approtimation it Ivc^E Ihe eecond 
introduced by Lorentz isI-c(F—«B) that is the polansa 
tion IS proportional to the moving force on a moving ton 
Other forms allowing of undistorted pulse propagation may 
be proposed All give special relations betwein is and u 
I n 1 orentz s case 


Uo=:ir,E;(i ujwY (ta) 


To pass to perfect reRertion reduce t# to o its least value 
L, does not vanish but has the value given by (lo) (ii) 
still with w»u But the transmitted wave is reduied to i 
surface film moving with the glass The moving forte on 
the glssk IS now 

!■ «a/, (ill- ti)l(v+H), (13) 


and finaliv if u^o Tssa^, 

Here we come right back to the pressure of radiation 
It does measure the force on the glass when at rest when 
It reflects perfectly and it looks as if (13) were merely the 
form >, + p, a little modiiied by the motion But appear 
antes are very deceitful here for (10) above is the proper 
formula 

As ngards the distribution of 1 With an actual trans¬ 
mitted wave lonsisting of a pulse of uniform intensity ail 
through F is entirely at the wave front So with total re 
flection it is just under the surface of the glass Again if 
E, varies continuously in the transmitted wase F is dis 
tributed continuously to the amountB(SI/Af) per unit volume 
What F means in (11) now is the total of this volume force 
t c the integral from the surface up to the wave front ex 
pressed m terms of the momentary surface state 

After a pulse has left the surface there is an equal opposite 
force at its back so there is no further loss of energy or 
moving force on the glass Fhe obscurities and ajiparent 
contradictioqs arise from the assumption that the ether is 
quite motionless If we treat the mittir more lompre 
hensiveh and seek the forces in a moving ether with 
moving polaris-ible matter m it as well if this is a com 
plication one way it is a simplification in another vi* in 
the ideas concerned There is harmony produced with the 
stiess iheorv To illustrate (d/9f)Vog ik the moving fcrce 
per unit volume when the ether and polarised matter h ive a 
common motion D and ■ being the complete displacement 
and induction (The variation of u is ignored heie) But 
if we stop the ether a part of this force becomes inactive 
If the matter is unmagnetisable the only active part is that 
containing the polarisation current for that is corned along 

Besides this electromagnetic force there is also a force 
due to a pressure of amount U, Bui it does not alter 
the reckoning of the moving force on the glass because 
the pressure arts equally and oppositely at the front and 
back of a pulse 

Some other illustrations of the curious action between 
electromagnetic radiation and matter can be given lor 
example two oppositely moving plane pulses inside moving 
glass Sjv E -jiw H, one way with the glass and 
Ejt= -jet jH, against the glass If H >» -H, work is done 
upon the glass when they cross ceasing the moment they 
coincide so that the energy of the momentary electric field 
is leas than the wave energy On separating the loss is 
restored If on the other hand F,» —F work is done by 
the glass on the waves when uniting so that the momentary 
magnetic energy together with the polarisation energy is 
greater thin the wave energe In this second case too it 
IS noteworthy that the solitary waves are of unequal energy 
whereas they are equal in the first case But details must 
be omitted as this commumi ition is perhaps already too 
long Oliver Hravimdr 
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Seeoodaty Ruatgan Radiation 
Irf c paper read before the Royal Society on Febiuary 16 
T described experiments demonstrating the partial pol msa 
tioi* of Rontgen radiation proceeding from an X ray bulb 
efid at the same time verifying the theory previously given 
of the emission of secondary X-raya from gases and light 
solids sub ect to Rontgen radiation 
I ater experiments have shown that beams of X radiation 
may lie produced exhibiting a greater amount of potarisa 
tion than there waa evidence of in the original experiments 
NO 1845, VOL 71] 


This discovery has proved useful in the investigation of 
secondary rodiauon proceeding from aolids 
It has been found that while the Inteiwity of aecondaw 
radiation from light substances variea conMdwably In 
different directions owing to the partial polansation of at 
primarv radiation the amount at this variation diminialM 


ultimately is inappreciable The ri- - . _- 

paper aluminium and sulphur vary in iiUensity m differrat 
directions by a considerable amount From cakium the 
variation is much less while from iron copper xinc aM 
lead It ix inappreciable This must bo connected with the 
fact that the radiation from light substances diffm in 
character only very slightly from the primary while the 
heavier substinces tmit radiations differing more from the 
pnmaiy producing them The radiation from the heavier 
metals w is found not to consist of an easily absorbed radia¬ 
tion superposed on a radiation such as proceeds from h^t 
substances and of intensity given by the law found for that 
from light substances but it oa a completely transformed 
radiation Ihis is strong evidence that the freedom of 
motion cl the electrons which permits what may be called 
a simple sc titering in substances of lower atomic weight is 
interfered with in the heavier atoms for we find from them 
a mure absorbable radiation m filace of not ttmply super 
posed on a moie purely scattered radiation 
With this change in character the polarisation effect dl# 
appears No speciil absorption of the radiation proceeding 
from a substance by plates of tf-k.. 


A considerable variation in the penetrating power of the 
primary radiation incident on heavy substances is accom¬ 
panied bv a smaller change in that of the secondary 
(measured bv change of absorbability) 

Radiation from icmpounds appears to be merely a mixture 
of the radiations which proceed from the separate elements 
m the compound both the absorbability and polarisation 
effects being whet would be given by such mixtures 
Atomic weii^t not molecular weight or density thus seems 
to govern the character of the radiation producM by a given 
primary 

These results may be accounted for by considering the 
electrons constituting the atoms as the radiators In light 
atoms the electrons are far enough apart and have sufficient 
freedom to meve almost entirely independently of one another 
under the mfluinie of the primary pulses consequently to 
emit a secondary ladiation similar to the primary but the 
intensity of which depends on the direction of propagation 
with regard to that of electric displacement m the primary 
beam In heavier atoms considerable inter electronic forces 
ore probably brrught into play by small displacements and 
the resultant acceleration of motion of an electron is then 
not in the direction of electric displacement of the primary 
beam and evid nee of polarisation of that beam vanishes 
Also there ceases to be a simple connection between the 
time for which the eliitron is accelerated and that of passage 
of the primnrv pulse 

In atoii s of greater weight we would expect appreciable 
inter electronic fcrces to be called into play aooner and to 
attain 1 much greater intensity than m lighter atoms 
The precise c nn ction between (he atomic weight of the 
radiator ind the absorbability of the radiation is being 
investig cted Charlxs G Barkla 

University of I ivcrpool March i 


Datee of Publication of Sclentiflo Books 
I HAVE just bought a copy of “ A Treatise on Slate and 
Slate Quarrying Scientific Practical and Commercial ’ by 
D C Davies F G S fourth edition dated 1899 (Crosby 
Locke ood and Son) 

To my astonishment I find no statistics of later date in 
it than 1S76 e A p 33 statistics of 1873 and 1873 p 58 
list of quarries m 1873 p 59 production in 1876, p 64 pro¬ 
duction last year (1876) p 170 prices of slates in London 
last year (1876) 

As the Home Office publishes annually a general report 
and statistics of mines im quarries and also a list of mines 
and quarries there is no excuse for the book being so out 
of date in its statistics B Hobson 

The Owens Collef,e Manchester February at 
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SOME SCIENTIFIC CENTRES 


'T'HE seat of the University of London «as trans 
^ ferred to the Imperial Institute in 1900 and in 
the same year the University received a new lonstitu 
tion and commenced its career as a teachini; 
university In May 1903 a laboratoiy devoted to 
research physlt^ogy was housed «ithfn the same 
Imperial butldine and the ncretariat of the University 
of London was tor the first time brought into contact 
with one of the sources of knowlrage which it 
had been newly arranged not only to control but 
also to foster 

The laboratory occupies the upper floor of the 
eastern wmg of the Impenal Insbtute and has already 
been described in the pages of this Journal (Natl>rb 
vol Ixvii pp 441 44a) It covers a space of about 
3000 square feet 

There are special rooms for experimental psychologi 
sxpenmental physiology electrical and chemical work 
a lecture theatre fitted up for the delivcrv of the special 
courses of lectures in advanced 
physiolo)^ and a departmental 
librarv The work carried on has 
been of the double character 
indicated in the s heme onginalU 
adopted by the I mversity Senate 
In the first place courses of lor 
tures have beien given by a lirge 
number of the physiologists who 
form the professorial staff of the 
Univcrsit> in th s subject It 
should not be forgotten that this 
cooperation has been obtained 
without an offer of the most 
trifling award The professon il 
staff by this free gift of its labour 
has once more shown its loyalt\ 
to interests which are realK 
wider than the interests of anv 
local scheme but which never 
theless are well expressed as the 
interests of the University of 
London 

All these lectures as wa 
onginally intended have been of a 
peculiarly living type—lectures 
delivered upon subjects on which 
each lecturer was actually en * 

gaged in research at the tune 


memoiy and grasp of the meaning of words u opening 
out a most important subject 
The output of work from most laboratories bears 
the stamp of the Director for in his hands mainly 
lies the attraction of workers tnd their useful em 
pkyment in the earlier stages of their career It is 
nis constant patient interest in the problems under 
investigation in the 1 iboratory which largely 
determines their d rection and serves to weld them 
into a solid phalanx of advancing facts An examin 
ation of the list of papers shows the presence of such 
in influence here in influence which has alreadc 
stirted several workers upon paths of independent 
inquiry Acknowledgments of this fact may for 
instance be found in the papers of Drs Alcock 
Collingwood Legge Symes Wells frtm all of whom 
valuable contribut c ns have come Dr Mcock has 
earned out several excellent researches upon the 
electrical response of mammalian mrdullated and 
n >n mtdullati^ nerve Boldly selecting material 
offering as it \as thought Imost insupirible 
d fticulties he 1 as been ible to make, manv observ 
t ons of value and n doing so has itso extended^ 


Dr A SDUIU D WsUw » R S D r« 


After submission to referees they are published for 
the University by Messrs Murray a volume entitled 
Signs of Life ’ by Dr Waller and mother on the 
Biochemistry of Muscle and Nerve by Prof 
Halliburton have already appeared and 1 vcfunu on 
the Blood by Dr Buckmaster is in the press 

In the second place room and facilities ire afforded 
to woricers in the prosecution of research whether for 
their doctoral theses or for other purposes The re 
searches earned on since May 1903 have resulted 
in thirty published papers, amcxig them and spotiilly 
noteworthy as regards their immediate practical 
beanng are the contributions of Capt nn I eonard 
Rogers IMS to our knowledge of the physio* 
logical action of the poison of the Hydrcmhide and 
the physiological action and antidotes of colubi ne 
and viperine snake poisons of Waller and Plimmer 
on the physiological action of a ptomaine extracted 
from commeraal beet sugar, and of Waller on the 
quantitative estimation and graduated administration 
of chloroform In physlolomcal psycholo^ work is 
continuously earned on by Miss Edgell who has pub 
bshed a paj^ on tune judgment and who^e work on 
NO 1845, VOL. 71] 


Ih general held of inquiry Dr C ollingwood has dc 
signed an apparatus ftr the exact dosage of chloro¬ 
form and elaborited a method for the estimation of 

1 tntige of chlorofonn \apour in ixpired air Mr 

‘‘kRC ^mes hts published work on the rcspiratoiy 
quotient estimation i f thlondcs in blood and is carry 
ing on work on the physiologii il action of chloro orm 
ind betaine Mrs Waller has continu d the wc rk 
upt 1 tht distr I ulion and meaning of bla/e 
currents 

That the many s ded industries of this laboratory 
are by no means completely statid n the list paras 
graph IS at once s cn from the fact thit <ts wjUliv 
have also looked out upon the work of se«era| 
inv stigators who hive obviously been attracted,, by 
Its conveniences and equipment alone It i» 
sufficient to mention the names of Drs Brodie Buck 
master Goodall Locke Macdonald Mummery ;See4 
mann Dr Pavy is engaged in work on the meta> 
holism of the carbohydrates and will give a course 
of three lectures in iht summer on the results of his 
insestigations Dr George Oliver is now working 
in the laboratory on the effects of vanous organic pro- 
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duLts on the blood pressure of animals and man and 
on the improvement of blood-prewure apparatus for 
physiological and clinical observation on man He 
will shortly also be engaged with Dr Samuel Rideal 
m investigatm^ the influence of various gates on the 
blood pressure m man Some of this work his already 
found expression in this term s course of lectures by 
Sir Lauder Drunton Mr G P Mudge is engaged 
in work which will bear on the theory of transmission 
of acquired characters The laboratory is in fact not 
only a consistent school making its influence rapidlv 
felt in work of a particular character but also a 
laboratonr ofTenng highly appreciated adiantages to 
ino^ndent workers 

The laboratory owes no small share of the fact 
m Its existence and present energetic life to the 
director Dr Augustus Waller His prescience and 
alertness and the confidence felt by the uthonties 
Md by his colleagues and friends in a scheme which 
had obviously enchiined the full measure of his 
personal interest must in this connection remain 
accountable for many things The value of his services 
is best assessed after a consideration of the inde 
•fitiMble years which he has spent in fruitful 
furtherance of the science of physiology His first 
paper a contribution to the stuay of cardiic and vas 
ikilL was published from Ludwigs 

laboratory m 1878 His remaining contributions 
many and ill well known have been published as 
a (^sequence of woric earned out within London 
J*"***. scientific life of this aty 
Dr Waller has been identified since 1829 The 
.f IHC™ “ propagition rate of the pulse 
wave "fljo recurrent pulse ” ‘ Mcasurenjents of 
the length of svstole and diastole with differtnf pulse 
frequencies are titles of some of these earJW 
wpm remmding us of our indebtcdne4 
Wallw for valuable contnbutions to our TfcnoW^&c 
of the cu-culation In 1881 he secured fhe thl^s 
of all workers upon the phenomena of the cemral 
nervous system by his contributions to fhe study of 
tmdon>renex In 1881 he devised and first made use 
raeth^ iwwr generally adopted for the photo- 
gp-aphic record of electncal currents His work upon 
ele^tonic currents in the nerves of the human bo^ 
c^ed out with the assistance of Dr De WatteviBe 
iTO forms one of the foundition stones of the art 
of electrotherapeutics Ihis and his subsequent 
fi, u cha^ accompanying the 

»«?rve to render the 
experimental work ever 
memorable m the annals of 'Animal Flectritity * 
ceremonies'^of 

mutuil ^our Dr Waller was invited to Berlin 
by Du ^is Re>mond to demonstrite the electrical 
Changes due to the heart beat md the Academy of 
Bol^a-the birthplace of animil elec 

plr ? ? Gdlvamsmo The Academy of Science . 
Jhij! J showed Its recognition of the interest « 

“"1 "ward of the Pnx Mintvoi 
In 1885 Dr Waller hid 1 basis for the study « 
faupe by recoring his discovery of the site < 
peripheral fatigue He again facilitated the study « 
mis phenomenon by the invention and use of tb 
d}mamograph and contributed important papei 
u^n tlw ‘ Mnse of Fffort In these papers D 
Waller dealt with matters on the border line betwee 
physiology and psveheflogy and here also is place 
other work of his of adnutted impt^ance upo 
rolour contrast hearing weight discrimination th 
functi^il ittributes of die cerebral cortex In 1891 
Dr Wilier polished his 'Textbook of Hu^ 
Ph>siol0K> This bode marked an era in th 

methods of physiology classes throughout th 
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countr} ind served as a standard for the increased 
extent of scientific training rendered possible by 
changes then taking place in physido^cal staffs and 
laboratories In writing this book Dr Waller 
rendered an importint service not onlv to physiology 
but also to medical education 

In began a series of researches based on the 
Weber Fechner law the electncal response of the 
retina to the stimulus of light the mpchanical re 
sponse of muscle to electrical stimulation the electncal 
response of mcdullated nerve to electncal stimulationi 
leading to the general condusion that where we can 
plot physical cause along an abscissa and physio 
logical effect ilong ordinates an S-shaped curve is the 
result 

The foregoing experiments involved an examination 
of the electric il response of nene under the mfluonce 
of anaesthetics ind led to the systematic employment 
of nerve to giuge the activity of a large number of 
reagents a methM having been deviseiT for exciting 
the nerve at regular intervals and recording its nega 
tive variation bj photograph) 

Three miinlv importint conclusions resulted from 
this method of work—that CO, is evolved in nerve 
during tetinisition that the inexhaustibihty of nerve 
and retina is due to an extremely rapid disintegration 
and reintegration in their tissues mat the effect of 
ansesthetics on nirve miy be taken as a measure of 
their effect on the human subject and the method may 
therefore be employed for studying the limits of safety 
of chloroform dosage The important fact was educed 
that safe an esthi sia requires the continuous adminis 
tration of 1 mixture of chloroform and air at an 
average percentage of 15—not below i per 100 and not 
^bove 3 per 100 Many of the facts of physiological 
interest made known by these researches are to be 
found m a course of lectures delivered by Dr Waller 
at the Royal Institution and published in 1897 under 
the title of Animal Electricity Short and freed 
from technicalities as it is this book is unique and 
p^manent and as a ilassii needs no commendation 
The " Characteristic of Nerve Veratrine and 
Protoveratnne are titles of other papers of physical 
md physiological interest 

From a study of the electncal response of the eye 
ball (retina) to the admission and exclusion of hght 
Dr Waller passed to a consideration of its response 
to electncal stimulation This very marked and 
vigorous response he named the retinal blaze and this 
led to a general study of the blaze^iurrents of the 
cvcball ind of other living plant ind animal tissues 
the importance of this phenomenon as an exact and 
critical measure of the processes occurring m living 
tissues c in scarcely be overestimated As a sign of 
life Its observ t on (e g for vit ility of seeds) may be 
of practii il idvantage 

Within recent vears Dr Waller s energies have also 
been lirgeh directed towards the problems connect 
with chloroform anesthesia and the apparatus de 
signed and insp red by him promises to lead not only 
to a further kno \ 1 dge of the subject but also to check 
the lamentable waste of human life so often causMl 
by faulty and inaccurate methods of chloroform 
administration 


The httle that has been said may serve to show 
mat in this Institution and its officers the University 
has alrady much upon which it may be con 
“ u ;•‘*^>n'>mg to examme the financial 
basis upon which this scheme has almdy been 
earned to such a pitch of usefulness When the 
scheme was first mooted in Marci 1901 no funds 
were available for its support The only asset was 
foremost physiologists in 
^dim to deluer courses of lectures without 
emolument upon the branches of physiology wiA 
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which they were most conversant The Senate 
faioured the scheme and Sir Walter Palmer by a 
timely nft of aooul rendered available the space 
which the Senate had assupied for the laboratorv 
The University supported the schenM with a grant 
of iooi and has since provided an annual grant of 
4004 for five years conditional upon Ihe acquisition 
of 600I per annum from other sources Upon this 
annual subsidy of looof it is estimated that the 
present activtty of the laboratory can be sustained 
So far the support obtained from outside sources the 
3000J required for the five years 1904-1^ is 
represented by aoool subscribed by Mr G w Palmer 
ind Mr A Palmer The sum asked for has there 
fore not yet been collected when collected it should 
be noted it will not serve to maintain the laboratory 
upon a scale commensurate with its activity and 
promise Thus the estimated expenditure of looot 
per annum includes no provision for the honorana 
of lecturers or for additional assistants or for 
research scholarships The sum of 50000! it is 
estimated would suffice for the accomplishment of 
this greater object 


COME time ago (Nailke April 17 iqoa vol Ixv 
p 568) I directed the nttention of the readers of 
Naturk to the international laboratory the Capanna 
Regma Marghenta which hid been establish^ on 
the Gnifetti penk of Monte Romi by Prof Mosso 
of Turin through the generous aid of the Regina 
Madre of Italy Alreatty much valuable work has 
been done in that laboratory and if this has been 
chiefly of a phvsiological kind though provision 
IS made in the laboratorv for physical ind meteor 
ological as well is other investigations the reason is 
to be sought parth in the fact that Prof Mosso is 
a phvsK^ogut partly in the special interest attaching 
to uie physiological problems presented by livmg 
beings at high altitudes 

In August and September 1903 two physiological 
expeditions were rimed out it the Capanna Regini 
Marghenta one under the direcuon of Prof Zunt/ 
of Berlin the other by Prof Mosso several observers 
taking part in each The records of some of (not of 
all) the results obtuned in these two expeditions ire 
now brought together by Prof Mosso in a volume* 
of some 300 piges elegantly bound in such a wiy 
as to be easiiv itself earned to high altitudes and 
appropnatel) dedicated to that Maecenas of science 
M Eniest Solvay who has so freely given back to 
science of the good things which science has given 
to him 

I do not propose in this notice to deal in detail 
with the twenty one memoirs which make up the 
volume One that by Dung and 7 untz is given in 
German all the others though wmtten by Italian 
observers with that generous abnegation of their own 
tongue which it is to be hoped will not be considered 
necessary for them in the coming years appear in 
Trench I may here perhaps be allowed to express 
my regret that no memoir by any English observer 
either m his own or any other language is to be 
found among them All of them treat more or less 
directly wim one or other of the many problems of 
metabolism which are presented bv life at such a high 
altitude as 4560 metres At that height the responses 
which internal chemical metabolic processes and the 
expenditure of energy make to changes in the en 
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vironment are so different frem those which take place 
It lower levels as to raise great hopes thit persistent 
researches in such Alpine laboratories ma> carry us 
far towirds solving^the intricate problems of the 
relation of chemical ind phwical chinges of living 
substance to the energies of life It may be added 
that such researches miy be expected to explain and 
so to ifford practical guidance is to the beneficial 
sanitary effects of life at high iltitudcs on many 
diseases 

Most of the memoirs is might be expected record 
studies on the respiratory exchange and on the ton 
dition of the blood it the high albtudc as compired 
with what is found it an ordinary low level ind in 
some of them the effects of artificially lowenng baro 
metric pressure at Turin are compired with the effects 
of the natural low pressure on Monte Rosi accom 
panied is the litter is with other conditions Ml 
these ire of great interest to the phvsidogist and to 
him chiefly but one memoir may perhaps attract the 
ittention of the general reider and that is the one 
by Mosso and Galeotti on the physiological effects of 
ilcohol at high altitudis These observers found that 
1 dose of alcohol 40 c c of absolute alcohol • 
idequately diluted which at Turin brought about a 
condition bordering on drunkenness produced on 
Monte Rosa so far as subjechvt sensations were con 
cemed hirdly any effect at alt I may add that the 
present volume does not record all the observations 
made in the expeditions of 1903 a second volume 
being ibout to ippear shortly Nor are physiological 
researches the only ones which hate been carried wt 
importnnftmeteorologicil ind physical inquiries have 
ilso been ^nducted 

In spite bf every effort to make the iccommo^tion 
it ihb OAfetti laboratory is complete as ^ible in 
the cdtimstances those circumstances offer many 
obsticlestb continued suctessful obsenations The 
perldd durtng which study is ptssible is short a^ 
the hardships of living and working at such a high 
iltitudc afe such as cannot easily be borne by many 
persons otherwise capable of carrying out fniilrful in- 
wstigations Hence Prof Mosso concaved the i^a 
of estiblishing m cmnection with the Gnifetti labor 
atory a supplement iry laboratory at a lower but 
still high level where work could be larried on in 
connection with the higher laboratoiw but under 
eis cr conditions ind for a longer period of the year 

Visitors to the southern slopes of the Monte Kosa 
eroup probibly know well the little wooden inn at 
the Col dOlen it the height of about 3000 metres 
reached by a long but easy walk w mule ndo 
Aligni and most admiribly kept bv the well known 
enterprising hotel proprietors Guglielmini I-mn^ 
one may when the 1 r s ileir sec if tr off the Du^ 
of Milan while at one s feet ikmgside the path to 
(iressonay lies an Alpine girden which Kew mav 
envy brilliant in hte summer with sheets of gentian 
ind other lovely flowers Close by the inn Prof 
Mosso has secured i plot of ground on which he is 
building the new labor itory this he h^s to hue 
finished next autumn but it will not be reidy for 
ictual use unUl the summer of iq 6 

It IS to be a labontory fulh equipped for rebcirchqs 
in physiology meteorologj physics and botany but 
in a&Utm to this it will hive sixteen comfortable 
bedrooms so that sixteen workers carrying on inv^ 
gations will have each 1 bedroom to himself and if 
the number of observers should happen it iny fame 
to exceed wxteen accommod'ilion can be oblainea at 
the inn close by At such iltitudes success In investi¬ 
gation is largely dependent on personal comfort in¬ 
cluding suitable food and probably there are not a 
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fiw to whom reiihrch the high Gnifetti labor 
atory would be impos^iblM lw 4 wm could do sohd 
work at a somewhat loueindvu bwNRd that the life 
was not too rough and espei^f fi they had no fear 
of being hampered by indige^ion &ulhd by too rude 
or monotonous a diet for .these espeLully is the 
Col d Olen Laboratory intended and unl« ss things 
have altered sadly in the last few years such need 
have no fear for their stomachs I still have a vivid 
recoUeebon of a stay at the inn at Col d Olen during 
which the efforts of i talented cook product results 
which would have satisfied tastes of a far higher 
epicurean level than my own 
The new laboratory like the old is to be carried 
out as an intemabonal institution It rece ved warm 
support from the International Physiological Congress 
at Tunn in 1901 and again at Brussels this year 
Vfler the plan of the Staaone Zoologicn at Naples its 
maintenance is to be provided by subsid es which will 
give the nght to occupy woritmg places Already the 
Italian Ministry of Instruchon hns se red ncroro 


be on a safe basts and espeti illy that an annual m 
come should be provided sufficient to ensure at tiie 
laboratory adequate service and assistance which as 
mi^t be expMted from the circumstances have to be 
well pai(I^ Me (attfence of such a laboratory offers 
unusual oppoettifi^i^ for ufvBabgabon not only to 
those who ard lAKnited id' the Mneral problems of 
physiology of m jboihlMQ' and of the physics of the 
earth but aRo to tH^’pIrhaps larger class who desire 
1 wider Slid tdbre^H^t knowledge of'the manifold 
fascindtlhfr phenom ^4 of fke High Alps Is it too 
much to bc^ thaiJTpfof Mosso w 11 find no great 
difficulty lit obtaiimg the further funds which he 
needs’ ^ M Fostfr 


NEOLITHIC DEPO<:iTS IN THE NORTH BAST 
OF IRELAND 

HF recent changes of level m the north east of 
Ireland attract^ a considerable amount of public 
interest dur ng the year 1903 in consequence of the 
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.. n ro mwwi MiuflaitM fiia* ng blKlc l«]rm F om /« ,i mgi of I • Rorol Ir di AewUny D«»rabtr igo^ 

‘he Italian Alpine lawsuit known as the Gold Ornaments Case 
Club one and the &rman Government for two (Attorney General v the Trustee of ffie Bn^ 
otherwise been a lavish tane Kfuseum) A golden boat c^ar and otaer 

ploughing at Broighter on the ez^ 
through the genetwity of Dr sive fiat thit stretches around I mavady lunction m 
Ludwig Mond our own Royal Soci^ has the right county Londonderry They were buried eiehteen 
^ in^tigatota The undertaking inches deep in stiffclay soi/at alpS^tach .s S 
'*' 5 ^ to nicccsa but muai feet above ordinary high watw miSc The BnS* 
Mosso informs me Museum author tiM rested their claim to the retention 
th^ though hs IwB obtained 70000 hre he sbll of the objects in part on the th^^t the 
needs some 50 000 lire in order that everything should m quesbon constituted a votivToffenng ^dTms 
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deponted in Lough Foyle about the beginning of the 
Qinitian era, the epot wh^ the object* were lunk 
having iince become jlry land owing to upheaval of 
the ooaat'hne The chum of, tlw Qntish Museum was 
however, not sustaii^ Jt * ' ’ 

In connection witn^itj con|pn^n> Messrs George 
Coffey and R Lloya ^faeger m^^ special investiga 
tions into the evidence of CPP^t gediogical chan^ 
and these thejf have broygDiti^aoLin «n essay on 
“The Larne Rajsed Beach a Cogjnoutwn to the 
Neolithic History of the Hp^ of J^land ” (Proc 
R Irish Acad vol xxv IM^ber jpo4) To this 
essay we are indebted for the preceding statement 
After deabng generallj^ with the phenoinena indicative 
of dianjges of level in Glacial and post Glacial times 
die auAors treat particularly of the post*Glacial his- 

a which began with a long period of emergence 
a land-level at least 30 feet higher than at present 
The evidence obtained nesr Lame and Belfast tell* of 
subsequent submergence re elevation (the amount of 
which increased northward) and of a final slight 
movement of submergence in recent times that has 
left the surface as we now find it The raised beach 
of the Curran at I ame was accumulated over estuarine 
muds during the period of submergence and it is of 
peculiar interest owing to the octufrtiue in it from 
top to base of worked flints of Neolithic type A 
detailed account with figures of the flints is given 
The evidence is taken to indicste that m-in was on the 
ground during the submergence that allowed of the 
continued laying down of so feet of gravels in shallow 
water or between tides Moreover the abundance of 
flint flakes in the surface-layers renders ijt probable 
that Neolithic mm persist!d after that mavement of 
elevation had set in which made the top of the gravels 
a land surface Attention is directed to further evidence 
at Whitepark Bay east of the Giant’s Causeway and 
again m the neighbourhood of Portstewart whidi lies 
only 13 miles E N E of Broighter At Whitepark 
Bay Neolithic “ blade layers *’ or land-surfaces occur 
at vanous levels among the sand-dunes while near 
Portstewart old surfaces with Neolithic remains are 
found in deep wind-excavated hollows in the dunes 
(see Fig i) This evidence proves conclusively that 
the ground on which the gold ornaments were found 
has been a land-surface with an elevation at lesst as 
great a* at present since Neolithic times the whole 
of the movement of elevation which formed the post- 
Glacial raised beach of the north-east of Ireland 
having been accomplished during Neolithic times 


NOTES I 

Tub president of the Royal Society and Lord Rayleigh 
chairman of the general board of the National Physical 
Laboratory have issued invitations to a visitation of the 
laboratory on Friday March 17 when the various depart 
ments will be on view and apparatus will be exhibited 

The thirteenth James Forrest lecture of the Institution 
of Civil Engineers will be delivered by Colonel R E B 
Crompton on Monday April 10 upon the subject of Un 
solved Problems in Flectrical Engineering 

Prof W J Sollas F R S has been elected a member 
of the Athenseum Club under the rule which empowers 
the annual election by the committee of nine persons of 
distinguished eminence in Mience literature the arts or 
for public services 

Mb ) E S Moobb has been appointed director of the 
Cancer Research which is carried out in connection with 
the Royal Infirmary 
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It is stated that thsisMadriis Government has sanctioned 
the establi*hrii4pt oPidT ml|iH'imental garden in Malabar for 
the investigation pepper vine disease 
*• ** » 

Tub secon^* anoudl dinner of old students of the Royal 
College of Science 1 fland will be held on St Patrick’s 
Day 1 riday March i- at the Holborn Restaurant London 

Pkoi K Moans has ret red from the directorship of the 
Berlin Museum of Natural History Ihe position ha* been 
offered to Prof H H Schauinsland director of the museum 
at Bremen 

Sir Wiluam Bboadbknt will preside at a medical con 
ference on the teaching of hygiene and temperance to be 
held at the Examination Hall Victor a Embankment on 
Frday March 34 

Tub Brstuh Medical Journal states that Prof E A 
M nch n F R S has undertaken to conduct—on the spot— 
further investigations under the auspices of the Royal 
Society 8 Committee into the causation of sleeping sickness 
n the Lj^anda Protectorate * 

ilia fifteenth Gerinai Geographentag will be held at 
Danaig on June 13 15 The chief subjects of papers and 
discuss one will be south polar exploration vulcanology 
coast norphology and formation of dunes and school 
geography 

After a pause of many year* Fronce has again entered 
the list of gold producing countries In December 1904 
the first gold mill in France was started at the La I ucette 
antimony mine near Laval A 10 stamp mill 1* running 
steadily the daily produition amounting to about t kilo 
gram of gold in the form of a nch concentrate 

Wb learn from the Chemist and Druggiit that two pnses 
one of $000 francs (*ool) ind the other of 3000 franc* (lao/) 
have been offered by Dr Henri de Rothschild to the Scientific 
Society of Alimentary Hygiene Pan* for the best treatises 
written in French on the rational food for man The prises 
will be awarded m 1906 and the papers must be sent in by 
December 31 1905 

Thb experiment* with wireless telegrBjrfiy between 
Diamond Island and the Andaman* are say* the Pioneer Mail 
giving most satisfactory result* A recent message transmitted 
from Port Blair reached Calcutta in nineteen minute* though 
It had to come over the land lines after being received at 
Dnmond Island 

iHB Pin* correspondent of tht Timer reports that a 
telegram ha* been received from M Jean Charcot the 
explorer in command of the French Antarctic expedition 
dated Puerto Madryn March 4 It is stated that scientific 
work wa* carried on under good condition* while wintering 
on Wandel Island Severil parts of Graham Land hitherto 
unknown have been explored and by following the coast 
continuously it* outline ha* been determined 

iHF Timrr states that the French Ministry of Public 
Works has commissioned M Jacquier to project plan* lor a 
railway between Chamonix and Aosta It is considered that 
the difiScultv would not be so great as with the Simplon 
tunnel the tunnel would be 4i mik* »i“>rter and the 
give* no indication of •ubterranemn re»ervoir* of wnter The 
tunnel would commence at Chamonix 3415 f®*^ ebove eex 
lavM and end at Entrive* {4SS0 a distance of 8* miles 

The Dora Boltaa would give ample water power for the 
boring work and afterward* for locomotion 
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Ti« prctimiiiary progran^ie baa baen laaiwd for tha Inter 
national Congren of Boaafflr.WSt hM at Vienna in Whttaun 
week June n-i8 ‘PM ft^at opening of tbe congreM 
will take place on Momtajri jtlae la, in tbe large haU of tbe 
University of Vienna A conftrence on tbe nomenclature 
que^ion will be opened on the same day and will be con 
tinurd on other days The chief subject of papern on June 13 
will be the development of the European flora since the 
Tertiary period On June 14 a general meeting of the 
botanical societies assembled for tha conference will be 
held as well as a conference of agricultural botanists “nie 
subjects of discussion for the scientific meetings on June 14 
will be (1) the present condition of the theory of the assimila 
tion of carbonic acid and (a) regeneration Among the 
papers to be read on Friday June 16 may be mentioned 
one by Dr D H Scott F R S on the fern like seed plants 
of the Carboniferous flora The organisuig committee has 
arranged for excursions before during and after the 
congress and these will afford vialtors an opportunity of 
learning to know botamtally interesting regions under the 
midance of specialists In connection with the conference 
W an international botanical exhibition has been arranged 
and will take place in the orangery of the Imperial Chateau 
at Schonbrunn Full particulars of the conference can be 
^^ed by Intending visitors on application to the general 
secretary Dr A Zahibruckner I Burgring Vienns 

A SHOBT time ago we chronicled the death of Prof Emilio 
Villon of Naples Some interesting biograph cal details 
relatfpg to this well known physicist have now been published 
by Prof A Rhiti in the Memone of the Ital an Spectro 
acopists Society (Catania December 11)04) and the AUt of 
tha Lincei Academy xiv (1) i As in the case of the late 
Prof G F Fitsgerald there con be no doubt that Villari s 
death was largely due to overwork a result in both instances 
brought about by the great amount of teaching work which 
these phjsicists were required to undertake in their pro 
fessorial duties and which when combined with research 
work left them no time for rest From his birth in 1836 
Villari suffered from epilepsy and partly in consequence of 
this his early education was obtained at pr vate schools 
He graduated in medicine at Pisa In i860 he fiught in the 
medical school of Naples the neat year he returned to 
Pisa as professor of physics and chemistry m 1864 he 
studied in the laboratoiy of Magnus at Berlin I rom 1864 
to 1871 he occupied chairs at Florence he was then by 
competition appointed to the chair at Bologna whiih lie 
held until 1889 when he went to Naples His duties at the 
latter place involved the conducting of three separate Uni 
versity courses of lectures and it is not surprising that in 
the session 190s 3 he broke down under the stress of work 
and after a long and painful illness died on August so of 
last year In the forn lears from 1865 to 1904 \illaii pro 
duced a long series of papers which might advantageously 
be collected and published in a volume His most recent 
work refers to the properties of air and gases which have 
been rendered radio active by Rontgen rajs nnd to which 
he gave the name ana izata ” or literally X d air 
He was an honorary member of our Royal Institution and 
the Physical Society of I ondon and for some time preMous 
to his death was president of the Lincei Academv 

iHK usual prise announcements of the Roial Lombardy 
Institution are given in tha Rtnduontt xxxviii i The 
triennial gold medal for industry is awarded to Messrs 
Vrrmot and Rejna for carriage springs and axles The 
Cagmda pnscs for velocity of kathode rays steering of 
balloons and prevention of forgery as well as several other 
prises remain unawarded while for cure of pellagra a 
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premium is awarded to Dr Carlo Cem of R^igio (Emilia), 
and for miasma and contagion the full pnse and a gold 
medal are conferred on Dr Adelchi Negn, of Pavia As 
usual there is keen competition for the Brombilla industrial 
prise and the institution has awarded three first prises with 
gold medals and four second prises with gold medals to Lorn 
hardy manufacturers Under the Poasati foundation an 
awaH IS made to Dr Giuseppe Pagano for a thesis on 
cerebral localisation The Kramer pnse for Ian essay on 
electric traction is awarded to Giovanni Giorgi engineer Of 
Rome and three awards^under the Clam prise are given 
for books on modem Italy 

The following list of prise subjects now issued by the 
Lombardv Institution for 1904 and followmg years indudes 
the announcements made Iasi year Institution pnses for 
1904 on the ophiol tic formations of the Apennines for 
1906 on modern psjihiatri Cagnola prises for 1905 on 
phenomena of catslvsis for iqof on pathology of supra* 
renal capsules Fossati pnses (open to Italian subjects) for 
1904 on our present knowledge of neurology for 1906 on 
viMal centres of higher vertebrates for 1907 on nuclei of 
cranial nerves for 1008 on the centril nervous system 
Kramer pure for 1004 on the resistance of cement 
structures Secco Comneno prire for a discovery on the 
virus of rabies In addition the triennial medals Cagnola 
Brambilla Pisrmi glio Tommasoni Zanetti and Ciani 
prises are offered under the usual conditions which have 
been referred to in previrus jetrs in the columns of Nature 

la the West Indn Committee Circular Mr Kenrick 
Gibbons suggests that mosquitoes ire largely destroyed in 
Barbadoes bv swarms of small fish locally known as 
* millions wh ch pre\ on the larv® 

Iw the February number of the Zoefogwt Mr E Ber 
groth of Tamm rfors Finland gives a list of generic 
xoological nimes not included in the supplement to the 
‘ Index Zoologicus complied bv Mr C O Waterhouse 
and published m iqoa While the number of names in the 
latter is about 240 no less than about 300 ore recorded by 
Mr Bergroth all dat ng before 1901 

Soufc months ago Schaudinn published some interesting 
observations on the development of trypanosome forms from 
Holteridium a piotozoan blood parxsit of birds Novy and 
MacNeal now criticise Schaudinn s wrork and ascribe his 
results to a doible infection with Trypanosoma and Hat 
teridium xnd not to the dev elopment of the former from the 
latter 

Wf have rece led the Transaction! of the Fptdemiological 
Society for th session ipoj 4 (vol xxni) It contains a 
paper bv Prof S i pson on the epidemiology of plague In 
which he shows that the domestic animals and birds mav 
contra t plague 1 v feeding on pixgue infected offal and 
important d truss ons on sleep ng sickness the etiology of 
scurvv industnal inthrax and enteric fever and cholera m 
Hnmburg together with an obituary notice of fibe late 
Sir John Simon 

SouE interesting notes on the habits of Natterer’s bat 
{Uyotis natUren) are contr buted by Mr T A Coward to 
the Zoologist for February From these it appears that m 
certain habits this bat is to some extent intermediate between 
other members of the Vespertilionidm and the hone-ikot 
bats (Rhinolophids) It has for instance the habit of 
turmng in the air characteristic of tbe latter Ag^n 
Whereas in the horseshoe-bats the riiort Uil is carried bent 
ovtr the back while in most British VespertUlonidM this 
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appendage ii ueually carried beneath the body in Natterer a 
bat deqiite the fact of its being uwd aa a pouch to contain 
the Inaect food, it la borne e\tended in the line of the body 

To the complex oubject of nuclear change! ii devoted 
the g re a ter portion of the FebAary itaue of the Quarterly 
Journal of Mtcroteoptcal Soianee Meaar* Farmer and Moore 
dlacuiauig the maiotic phase (reduction divisions) in 
animals and plants in the first article while in the seiond 
Prof Farmer and Miss Shove describe the structure and 
development of the somatic and heterotype chromosomes of 
Tradescontia The term maiotic phase is a new one 
pn^wsed to cover the whole senes of changes formerly 
known os heterotype and homotype as being derived from 
ftrlmait (reduction) its orthography should apparently be 
* miotic Of the other two artides one by Messrs Moore 
and Robinson dSKribes the behaviour of the nucleolus in 
the spermatogenesis of Periplaneta while the other by 
Mr G Wagner is devoted to certain movements and 
reactions of Hydra 

From a letter which Mr P Olsson Seger has written to 
ScisNce we learn that a Danish botamst Mr M P Porsild 
has sought the help of his Government in founding an 
Arctic laboratory which it is proposed to establish near 
Godhavn (tat 69° 15 N ) on Distu Island North Green 
land Such a laboratory would be the first institution of 
Its kind for investigating Arctic problems and would form 
a tounterpart in the cold regions to the tropical stations at 
Buitensorg and Cevlon The power of plants to withstand 
intense cold and their nutrition under the peculiar conditions 
of light will probably be among the earliest reae irches 

Mr J H MainEV has contributed to the Proceeding* of 
the Linne in Societj of New South Wales (August 1904) an 
account of the plants collected by Mrs David on Funafuti 
one of the Cilice group of coral islands The list agrees very 
closely with those of collections made on s milar islands 
notably Samoa Fiji and Keeling Islands and consists of 
fifty flowering plants representing thirty three orders The 
native names are very similar to the Samoan Although the 
plants include various edible products such at the almonds 
of Terminalta Catappa the sword bean and fruits of Pan 
danus the islanders subsist chiefly on taro and bananas 

Thk second part of Prof E C Jeffery s treatise on the 
comparative anatomy and phytogeny of the Coniferales ctaiiiis 
attention not only for the forts which he has observed in 
examining various genera of the Abietinese but more 
especially on account of the deductions which evolved from 
the consideration of certain formulated canons of comparative 
anatomy by their evident consistency go far to establish 
the validity of these canons It is possible to trace in the 
Abietineas a sequence from forms such as Tsuga and 
Cedrus in which resin canals are absent from the wood of 
all normal stem parts through certain species of Abies in 
which the resin canals occur only in the wood of the re 
productive atis to Picea Larix and Pinus where they are 
formed normally in the wood of the vegetative axis Among 
the former resin-canals are freely prbduced in the vegetative 
shoots aa a result of injury From these and other facts 
Prof Jeffery concludes that the Abietineas are a very ancient 
order older than the Cupressmese and by the possession 
of a double leaf trace are allied to the Cordaitales The 
treatise forms the first number of vol vi of tbs Memoir* of 
the Boston Society of Natural History 

Wi have received the report of the Meteorological Com 
mission of Cape Colony for the year 1903 A comparison of 
the number of ordinary stations shows a fair mcreaas over 
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that for 190S except in the ofRPof purely rainfall stations 
where there u a decrease of 3rF TfcHs is partly due to the 
fact that owing to severe drought many farmers have had 
to trek with the remain;, of their cmtle to ad oining tern 
tones leaving their homesteads entirely unoccupied The 
report contains useful monthly and vearly average rainfall 
data for districts over Cape Colony for the ten vear period 
t894->903 

Prof H HsRGBsri l president of the International \ero 
nautlcsl Committee has favoured us with a summary of the 
monthly ascents made dur ng the last s x months of the 
year 11)04 I*”' fhe exploration of the upper air by means of 
manned and unmanned balloons and kites The average 
number of ascents per month was eighteen and some re 
markable nltitudes were attained bv the unmanned balloons 
seven of them exceed ng 15 000 metres and eighteen exceed 
mg 10 000 metres the extremes being 24 970 metres at 
Strxssburg and 19 7^0 metres at Pavlovsk both in the 
month of September Spec al mention may be made of some 
important kite ascents from the vacht of the Prince of, 
Monaco last autumn dur ng wh th a height of 4510 metres 
was atta ned to the north nest of the Canary Islands and 
4360 metres south of the Azores We hope shertiv to refer 
to some valuable results obtained from the d scuss on of 
these observations m the region of the trade winds 

Wb have received a copv of the fifth ed tion of Jelinek s 
excellent Instruct ons for tak ng Meteorological Observi 
tions issued under the superintendence of Dr J M 
Pernter the present able director of the Austrian Meteor 
ological Service The first two editions (1869 and iSyf) were 
written by Dr Jelinek the third and fourth (1RP4 end 1893) 
were revised by Dr J Hann who is justly recognised as 
the foremost of living meteorolog sis Not forgetting the ex 
cellent meteorological instructions issued in Russia by the late 
Dr H Wild in trance bvM Angot and in Germany bv Dr 
van Bebber nor the useful handbooks of smaller pretensions 
by Dr Scott Ott* of the Meteorolog cxl Office) and Mr 
Marriott (Royal Meteorological bociety) wt can have no 
hesitation in assertmg that the work now under notice is 
second to none 'inong works of a similar kind It is 
thoroughly up to date and contains all that is necessaiv to 
be known in connection w th the recent considerable ad 
vances made bv the introduction and more general use of 
various self recording nstruments and with the more 
systematic observations of clouds It contains good repre 
sentations of eight of the pnncipal forms of clouds repro 
duced from the International Cloud Atlas and 37 other 
illustrations with sound advice in the choice of necessary 
instruments and the cstxblishmcnt of stations of all classes 
whether first order observatones or stations intended to 
record merely rainfall and temperature Any observers in 
our own country who may be conversant with the German 
language would we think be much interested bv a careful 
penisal cf this very instruct ve work 

Tiir current numbei of the lottrughlly ffititw contains 
an art cle by M A Smtov Dumont on The Future of 
Air Ships Ihe difliculties against which the nagivator 
of the air ha* to contend are explained and the means 
adopted by various aeronauts to overcome these obstacles 
are described The two great obstacles to ballooning M 
Santos Dumont points out xre contraction and expansion 
To counteract contraction ballast must be thrown out to 
compensate for expansion gas must be ollowed to escape 
The skiU of the abronaut of a spherical balloon consists in 
maintaining his desired altitude with the greatest economy 
of gas and ballast But in anv case repeated contractions 
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mutt mean the lost of the laat lot of ballut end repeated 
espantioni mutt retult in the leu of eo much gut diet 
the balloon nnkt eventualljr to earth The latent plan pro¬ 
poned to overcome thin wealenenn in dencribed at length in 
the article Steam arculating in a long aluminium worm 
will be uted to heat the gan of the balloon and contraction 
will mean merely die condensation of no much steam into 
water while expansion will be brought about by its recon 
version into steam The difficulty consists in preventing 
any loss of water and M Santos Dumont explains how he 
propones to effect this The successful u<e at an earl\ 
date of airships in Arctic exploration is predicted ant 
the part that air ships will take in the warfare of th 
future IS outlined 

Wi have received from Messrs A Galtenkamp and Co 
spscimans of some new spectrum tubes which we have 
tested with very satisfactory results The tubes three in 
number contained argon helium and a m xture of argon 
and helium and the trial showed that they are a great 
advance on any other forma that have previously been ex 
amined For spectroscopic work they should be of the 
greatest service for the exceeding brilliancy of the gases 
when only a small coil with or without a ar n circuit is 
used will render them particularly useful in research work 
The tubes themselves are of rather novel co struct on the 
mam point being the insertion of a short capllary tube in 
a tube of larger dimensions the latter being connected 
with two other tubes fixed ot right angles and containing 
the electrodes The current passing from on electrode to 
the other has to pass through the capillary and the gas 
in this space is rendered very brilliant When plsured end on 
to the silt of a spectroscope the bulb end of the tube con 
taming the capillary being on the slit side a method first 
adopted by Monkhoven to obtain the maximum of brilliancy 
of the illuminated gss on the slit the result s a brilliant 
concentration of light which can be examined with large 
dispersion The tubes are strong compact and well made 
and can be strongly recommended both for student and 
research use 

PaOF A H R Bullbb writing from the University of 
Manitoba describes some striking electrical effects due to 
the dryness of the atmosphere at Winnipeg The air 
dunng the winter months contains so little water vapour 
that bodies charged with electricity lose their charges re 
lativdy slowly When the thermometer is tow rsmging as 
It often does for a week or more at a time from o” to 
—40° F very little friction such for instance as may 
be produced by walkmg along a carpet causes a person 
to become charged with suffiaent electricity to produce a 
visible and audible spark on touching an iron bedpost the 
radiator the gas tap or any other conductor It is a 
favourite amusement of some children to take spaiks from 
each other s noses after running about a carpeted room In 
the Manitoba Hotel now burnt down there was a ball 
room with some iron pillars in it Prof Buller was told 
by a trustworthy eye witness that after a dance dancers on 
several occasions have been severely stung by accident 
ally coming into contact with one of the pillars Many ladies 
have considerable difficulty in combing their hair for dunng 
the process it becomes so charged with electricity that it 
stands out in the most astonishing manner Even the short 
hair of a man when being combed often crackles 

stands on end and in the dark produces a display of 
sparks It is quite easy to light the gas with a spark 
from the finger when matches are not handy by merely 
shuffling a few paces ovm the carpet and then holding a 
finger to the burner On February 6 at x p m when a 
NO *845,VOL 7 


thermmneter in the shade out of doors registered - 5 * F 
! and indoors da* F Prof BuUer found that a sparit half 
I an inch long could be obtained between his finger and an 
earth-connected iron pipe after sliding his feet smartly for 
twenty paces along the maple wood floor of his lahoratorv 
In the chemical laboratory calcium chloride may be ex 
poeed to the air for some weeks without showing the least 
apparent signs of deliquescence In order demonstrate 
the deliquescence of this substance to the students the pro¬ 
fessor of chemistry is obliged to use a damp-chamber 

No a of vol I of L« Radtum contains m account by 
M J Danne of the deposits of pyromorphite containing 
radium which have recently been discovered at Issy I Fvdque 
(Saone et I oire) and the first part of a study of phosphor 
escence by M I Matout A description is alto given by 
Dr Robert Abbe of St Lukes Hospital New York of 
several cures of external tumours and cancerous growths 
which were effeited by means of radium 

An investigation of the effect of temperature on the 
magnetisation of steel n ckel and cobalt b\ Prof H Nagaoka 
and S kusakabe constitutes art ele 4 of vol xix of the 
Journal of Sctence of the Vmveruty of Tol to The most 
interesting results were obtained with cobalt and with 
tungsten steel The former is rharoeterised by undergoing 
several ren irkable changes of magnetisation as the 
temperature is raised whilst with tungsten steel between the 
temperature of disappearance of magnetism on heatuig and 
that of Its reippearance on cooling there e\ st at least five 
corrugations m the curve of magnetisat on n a constant 
field When once the magnetisation has disappeared it 
cannot be recovered until the temperature has been lowered 
by about 240* C and the cooling curve again exhibits 
peculiar sinuosties In addition to these peculiarities 
tungsten steel shows a very pronounced recalescence at 
660* C this temperatuie practically coinciding with that 
at which magnetism reappears in the cooling metal 

In No t of \ol vi of the Phynl alitche dettsekrtft 
Messrs EUter and Geitel describe further investigations of 
the highly radio active muds from the thermal springs of 
Nauheim and Baden These sediments are completely 
soluble In hydrochloric acid and on adding dilute sulphuric 
acid to the solution a precipitate of radio barium sulphate Is 
obtained having an activity many times as great as that of 
on equal quantity of the original mud The oxides pre 
cipitated by ammonia from the filtrate of the barium 
sulphate are also radio active the character of the emana¬ 
tion indicating the presence of thorium although this sub¬ 
stance could not be separated by chemical methods Prof 
(1 Vicentini and M I evi de Zara in the AtU of the 
Royal Venetian Institute (vol Ixiv 11 95) also deal with 
the question of radio active sediments The radio activity 
of the mud and of the incrustation formed by the thermal 
sprmgs of Battaglid Abano Montegrotto and the Lake of 
Lispida has been measured 1 he Ctttadella spring at Monte¬ 
grotto IS particularly noteworthy on account of the high 
value of Its radio activity and of the fact that this appears 
to be due to radium only The air In the vicinity of the 
springs was m all cases found to contain notable quantitiee 
of a radio act ve emanation 

Thi latest addition to the Philoeophiscbe Biblutthek pub¬ 
lished by the Diirr'schen Buchhandlung Leipiig is • 
translation of Spinoxa a Ethics with an mtioduction and 
notes by Dr Otto Baensch The volume la No 9a of the 
senes of philosophical manuals m which it is published^ 
and ita pnee is three marks 
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W« hava racaivad from Mr A C Cotaor, of Famagdoo- 
road B C an {ttuatratad catalogue of RAntgen ray tubes 
dectncal instruments and fittings and small electric lamps 
for ail purposes Tlie catal^e should be of interest to 
phystctsls medical men and others interested in high 
vacuum work 

The fourth ^rt of the second volume of ' Ihe Fauna and 
Geography of the Maldive and Laccadive Archipelagoes 
being the Account of the Work earned on and of the C I 
lections made by an Expedition during the years 1899 and 
1900 edited by Mr J Stanley Gardmer has been pub 
lished by the Cambridge Univerdty Press This part con 
tains reports on the Alcyonana of the Maldives by Prof 
S J Hickson F R S on manne crustaceans by Major 
Alcock F R S and Prof H Coutito on hydroids by 
Mr L A Borradaile on Rhynchota by Mr W L Distant 
and notes on parasites by Mr A E Shipley F R S 

Musas lauBNSR of Leipsig have just issued a fifth 
edition of Schlomilch s Uebungabuch sum Studium der 
hSheren Analysis part 1 of which the first edition appeared 
in 1868 and a second edition of Dr A Foppl s Einfuhrung 
in die Maxwell sche Theorie der Elektrlsitdt the first 
edition of which appeared in 1894 Of these the former 
which in England would be railed a treatise on the cal 
cuius hss been revised by Prof E Naetsch of Dresden 
and several new paragraphs on transformation of coordinates 
have been added The work of edltmg Dr boppi a treatise 
hu been undertaken by Dr M Abraham who is preparing 
a second volume dealing with theory of electromagnetic 
radiations 


OVR ASTRONOMICAL COLUMN 
JuMTSR a Seventh Satbujtb —Circular 74 from the Kiel 
Centralstelle confirms the telegram received lut week eon 
cermng the discovery of a seventh satellite to Jupiter 
It contains a message from Prof Camj^tl in which he 
states that the object wu discovered by Prof Perrine using 
the Crossley reflector The position previoudy given vit 
position anglex6s° distance from Jupiter ai' was that 
otiupied by the sateUite on February 15 6 (G M 1 ) Iht 
apparent motion was direct and the orbit is considerably 
inclined to the ecliptic Ihis latest satellite has been under 
observation with the Crossley reflector since January 3 
but no particulars of the observations other than those for 
January 35 are given in the circular 

Loncitude OssuvATiONa OF Points on Mars —BuUetm 
No 14 from the Low^ Observatory contains the results of 
the longitude determinations of nearly sixty features on the 
surface of Mars made at Flagstaff dTuring 1903 I or each 
point the times of the several observations and the resulting 
longitudes are given and these are followed by the mean 
value for the longitude and its probable error the mean 
value for the latitude of each point is also given 
The longitudes were determmed by noting the time of 
transit of each marking across the micrometer thread when 
the latter was placed parallel to the position angle of the polar 
axis as given in Mr Crommelin s ephemeris and passing 
through file polar cap As the thread obliterated the mark 
ings It became easier in practice to record the time at which 
the marking and the cap were equidistant from the thread 
Mr Lowell has allotted a number to the result of each 
determination showing the relative weight to be attached 
to the value obtained 

OBSERVATiONa OF CoMXTS —The comets 1904 s (Borrelly) 
1904 d (Giacobinl) and i9(u a (Brooks) have been regularly 
observed, at Lick by Dr K G Altken and the results are 
published in No 69 of the Lick Observatory BulUt$m 
Observations of comet 1904 a were made during the end 
of December and the beginning of January and two sets 
of parabolic elements were computed from the results 
Subwquent observations did not confirm these and conse 
quently Dr Aitken computed elliptic elements* from his 
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observations of December 31 1904, January 17 and 37, 1905 
When the observational values were compared with the places 
calculated from these dements, the ogreemmt was found 
to be satisfactory and it seems probable that the comet 
IS moving in an elliptical orbit with a period of about 
7 3 years An ephemeris based upon these elements and 
extending to March 31 is given and shows that on March ii 
the comet will be only 037 as bright ds at the time of 
discovery when it was variously estimated as being of the 
tenth or eleventh magnitude 

Comet 1904 d was observed on January 38 and the ob¬ 
servation showed that the orbit published in BuUetm No 67 
needs very tittle correction From the comet s appearance 
on that date it is evident that this object will soon be beyond 
the red h cf all but the most powerful telescojies An 
^emens extending to April 3 is ^ven 

Observations of comet 1904 a were made with the la inch 
refractor by Messrs Maddnil and Aitken during the period 
June 31 September 4 1904 and the results are given In the 
same circular A footnote by Dr Aitken states that the 
comet was still visible in the la inch telescope on Jonuaiv 
36 and an observation made on that date showed that Prof 
Nijiand s ephemeris is very nenrh e\ ict 

riiB Government Obsbrvatort at Victoria —We have 
received the annual reports of the board of visitors and the 
director of the Victoria (Australia) Observatory for the years 
ending March 31 1903 and 1904 

The reports show that the routine work connected with 
the meridian observations the time service the meteor 
ological magnetic and seismological observations and 
instrumant testing was carried out as usual 

On the later date the taking of the catalogue plates for 
the astrographic chart to the number of 1149 had been 
completed whilst satlkfactory progress had also been made 
with the other sections of the work The measurement of 
both the Sydney and the M^bourne plates ui being corned 
out at Melbourne, and om'March 31 1904 339 Sydney plates 
containing 137 813 stars <and 533 Melbourne (dates contain 
mg 141 343 stars bad l(efn completely measured A new 
measuring machine designed by Mr n C Russell was 
finished and its fitness was being irtVdltigated when the 
report was issued 

The director Mr P Baracchl states that the work of 
measuring the magnetograph curves and reducing all the 
magnetic observations made since 1868 is progressing satis 
factorily ind that he hopes the results will be published 
within the next two or three years 

Observations of Saiurn s Satblutes — The results of a 
series of observations of the relative positions of the seven 
inner satellites of Saturn xre published in Bulletin No 68 
of the Lick Observatory The observations were made by 
Prof Hussey with the 36 inch refractor between August j 
xnd December 2 1904 and In each case the position angle 
and distance of the satellite in regard to one of the other 
satell toe are given 

Bricht Mbtfobs —Mr R L Jones writing from 3 King » 
Bench Walk Temple F C refers to three Tiright meteori, 
observed on the ni^tv of I ebruary 37 and a8 All the three 
appear to have started from the constellation Monoceros and 
to have tracked thence in a north westerly direction A 
brilliant meteor was also s en at la 10 a m on March 1 its 
brightnekS far exceeding that of Venus 


THE MAGNETIC PURVEY OF THE UNITED 
STATES 

TTHE report for the vear ending June 30 1904 on the 
^ magnetic survey of the Unlt^ States and its out¬ 
lying territories has lately been issued by the authorities 
of the Coast and Geodetic Survey and contains a long list 
of field observations of the magnetic elements made with 
the usual completeness supported by results obtained in 
five fixed obssrvatones Two of the latter are at Porto 
Rico and Honolulu respectivdy 
The new foature in the present report is that the survey 
has been extended to the neighbouring seas both on the 
Atlantic and Pacific sides of North America and it records 
the successful observation at sea of thirty four values of 
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the Dip and thirty two of th* Intenaity, with flfty-itwo of 
the Deduiauon 

Ihe obeervationf of the Declination were made with 
the ship • standard compaM in the process of swinging 
I hose for Dip and Intenstv at the same time with the 
I loyd Creak (shortly L C ) dip circle an inbtrument origin 
ally designed for sea observations of those elements but 
which in field work on land has also been found to give 
results hardly inferior to those of the sp tally designed 
land instruments 1 he degree of accuracy hitherto obtained 
at sea as lompared with land observations w th the same 
instrument is also given 

The suxompanying illustration shows the I C circle 
mounted for observations on land and fitted on top with an 
arrangement proposed by the I S C Survey for observing 
the Declination but which also serves the purpose of 
placing the circle in the magnetic meridian At sea the 
circle IS mounted on a gimbal stand with the declination 
fitting removed as the angle between the d rection of the 
ship s head and the magnetic meridian is then obtained 
from the ship s standard compass 

A detailM dtvnption of the t C circle s given m the 



Fic I —Lloyd Cnek Dip C rcis moo itod Ibr ObosrvM ons on Lsad 

report with the tnethods adopted for observing therewith at 
sea in the U S surveving vcsmIs whi h are however 
not specially sdapted to the work A wood built vessel 
speciall} des gn d and devoted to magnetic work as a 
primary object is required to obtain the full value from 
this instrument and it v therefore pleasant to record that 
the magnetic survey of the North Pacific Ocean in such a 
vessel will be commenced this sear by the Un ted States 


THE NhiiT or JHh FJUHTJNU JISH 
T N most if not in all the members of the group of Oriental 
fishes typified by the so called climbing perch (Anahat 
scandcHt) the males take charge of the eggs as they are ea 
trected from the females and place them in a neat of 
mucus-covered bubbles which they have previously pre 
pared A well known representative of the family is the 
fighting fish {Bttta pugnax) which takes its name from 
the circumstance that a sami-domesticated breed is kept by 
the Siamese for the sake of the sport offered by the combats 
of the males Of this fiA livitig specimens from Pinang 
have rece tly been in the possession of Mr P H Waite 
NO 1845, VOL 7 t] 


of the Sydney Museum who has published an illustrated 
account of their nesting habits in the Rscoeds of the Au»v 
tralian Museum for December last (vol v No 5) Mr 
Waite has obligingly sent us a copy of his original photo 
graph of the nest which is herewith reproduced 
Mr Waite states that he received these fish early In April 
lost year and that the male almost immediately proceeded 
to blow bubbles which it produced by nsing pertodwally to 
the surface and taking in gulps of air Aedrcular mass 
of mucus clad bubbles about 3 inches in diameter was soon 
produced and in course of time several other layers were 
formed which resulted in the final production of a large 
dome-shaped structure as shown in the photograph The 
structure was c mpleted on the third day when the female 
commenced to lay her eggs which were received between the 
pectoral and ventril hns as they were extruded and were then 
suffered to sink slowly in the water Here they were col 
lected by the exj e< tunt male decked in bis resplendent breed 
mg colours and placed after being coated with mucus, 
below the mass of bubbles to which they adhered From 
three to seven eges are extracted it a time and the process 
IS continued until there are from one hundred md fifty to 
two hundred Uhen the laying is over the female is 
kept away from the nest to prevent her devouring the eggs 
which are carefully tended by the male being constantly 
moved and from time to time rt-coated with slime 
On the thurd dsv the eggs hitched the larvae remaining 
beneath the shelter if the bubbles From time to time some 
fell off when they were immediately replaced by the watch- 
I ful male but in a diy or two the numbers which became de 



tached were too n iny for h m to secure although he fre 
quentlv had seven or eight in his mouth at once Some were, 
however recoverc 1 from the bott i of the tank and returned 
to the shelter f the nest bul many were devoured by the 
femile CventualK ill the lir c died and although the 
fishes bred o 11 vo other occas ons n me of the offspring were 


RLCTM MORk Of THE US GEO¬ 
LOGICAL •iURVEY IN IHE WESThRK 
SIATLS 

TI it be poss bli for envy to lurk in the breast of the 
scientific worker then surily might we look for it 
in the geologist f thesr islands when he regards the 
lot of hix fellow worker n ss the Atlantic In the breadth 
of field open to reveirch in the freshnexs of the land and 
in the publ support accorded to his labours the geologist 
of the present dav in the United States may justly claim 
preeminence In the four memoirb before us a mere 
random select n from the recent publications of the U S 


By 


‘••J. 

Geo 


• Z oc sod Lc d DejMU of NortlMm Arkafuw By 0 I i 
i-* »‘**17 pistes sudd fipirw 
Copper Depjuu of ihe Uncuapment Dlstnct Wyomuw 

R«i£uISso7ths*S!?rthiJ!r?'iS**li8u5"'ByJ D : 
snd^is Pp •« w«htoptal«,«nd,6nin«s 

A (MolatKsI RscomiMMaocs serovt tbs Buie root Rinm snd 
MMiuans n Hoauuia and Idsbo By W Ludgiwi Pp 
withispluwuidSfixurtt # r 

. ??? » f'rofas ^1 Pspers Nos 14 15 id sad ty of lbs U S 
logiddbarTey (Waabuigton 1904) 
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Geologluil Survey all these stimulants are oonspicuoua 
Tlie memoir on the Bitterroot Range alone deals with an 
«raa of about is ooo square miles respecting which our 
adentlflc knowledge has been hitherto of the scantiest 
while the other three though professedly more limited in 
scope treat in detail of areas ranging from about 450 
to 560 square miles which may be taken as selected 
illustrations of parts of the vast region west of the 
Mississippi 

Of course ^t is not area only that counts in geology 
and in considering the magnificent distances of the Great 
West we may tmee heart in that our own shreds of land 
have not been carved out of some wide monotonous tract 
covered by a single formation within which it might be 
the fate of an ardent geologist of limited meant to find 
himself hopelessly tethwedl It is indeed fortunate that 
in the geological map of the world the British Islet 
lie as It were athwart the index 

It It less easy to find consolation when we compare 
even the moat presentable of our British geological publi 
rations with these beautifully printed and liberally illus 
trated memoirs wherein the native asperities of the 
technical treatise are so smoCthed and adorned that they 
are hardly perceptible Take for 
example but comparisons are 

proverbially odious and moreover 
the one in mind hat been frequentiv 
made with no good result to let it 
pats 

It is noteworthy that all four 
treatises give the results of mvettiga 
tioiu which although ettenliallv 
scientific in scope have centred 
around the economic resources of 
the specified districts In all cates 
alto the prospector and miner work 
ing more or less at haphaxard had 
made considerable promts in de 
veloping the metalliferous deposits 
before the advent of the geologist 
whose function hot been to explain 
the general principles deducible from 
the discoveries already made ind to 
indicate the lines along which further 
exploration may pnKeed with the 
best chance of success This is the 
proper course for it it not until the 
average practical man begins to 
feel the ne<sl for professional advice 
that he is likely to pay much heed to 
such advice if it be proffered him 
All the memoirs and more etpeciallv 
that on the northern Black Hills 
give full descriptions and many illustrations of the 
principal mine workings to which we need not further 
refer 

First on our list stands the description of the xinc and 
lead deposits of northern Ark-uisas by G I Adams 
assisted by A H Purdue and E F Burcbsrd with 
a paUeontological appendix on the correlation of the 
formations by E O Ulrich Though occurring mainly 
at a lower stratigraphical position these metalliferous de 
posits appear to be very similar in mode of occurrence 
and in character of vein stuff to the lead ores of the 
Carboniferous I imestone of the north of England 

The pnncipal locus of the deposits is in the Yellville 
formation a dolomitic limestone of Ordovician age but 
they alto range upward less abundantly into Lower 
Carboniferous Limestones The Silurian system appears to 
absent from the district described and the Devonian 
IS represented only by impersistent sandstone and shale of 
which the maximum thickness does not exceed 40 feet The 
region has been little disturbed igneous rocks are absent 
and the Ordovician rocks still malntam their nearly hori 
xontal position Nevertheless there has been in some 
places much differential movement among the strata prob 
ably as the result of compressive forces whereby the 
thinner and more bnttle beds have been breociated and the 
fragments made to rotate or to shear past each other 
producing the structure that in ' 
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turned crush-conglomerate These brecaas have per 
mitted the percolation of the ore bearing solutions and 
are sometimes enriched by metalliferous deposits though 
usually only in the vumitv of the nearly vertical fissures 
which appear to have formed the prinapal channels of tbo 
mineralised waters It is suggested that the ores repre 
sent the concentration of minems originally disseminated 
in the country rock snd more espeually in the 
Missistippian (Carboniferous) limestones this concentration 
having been Mfectrd by waters which after circulating 
through the upper belt of weathered rock have passed 
downward to the belt of cementation 

The next memoir carries us some 700 miles north west 
ward to the southern I order of Wyoming and to a 
geological province of utterly different character I he 
Copper Deposits of the Fncampment District ’ by A C 
Spencer desenbes a hilly region on the ( ontinental Divide 
ranging in altitude from ^ut 6650 feet to 11 007 feet 
occupied for the most | art by a complex mass of pre 
Can brian rocks broken into and altered by igneous 
intrusions with Mesozoic formations lying upon the flanks 
of the ancient massif as foot hills and dipping away 
beneath the surrounding prairie The pre Cambrian group 
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schists derived from bedded volcanic 


I countrv has been 


and shales quartnte and slate__ 

I thick conglomerate v th intrusions of quartz-diorites 
' gran tes and gabbros in great variety I he structure of 
I the sedimentary rocks uf this group is nterpreted os a 
! synci norium striking east md west with its component 
strata dippmg invanabh to the south With respect to 
the conglomerate it is noted that though locally almost 
unchanged from its or g nal condition it is more frequently 
metamorphosed ind that this metamorphism both 
mechanical and chemical has often been earned so far 
that the contained boild rs ind pebllcs have been mashed 
into disc like plates tnd the rocks bv re-crystallisabon 
converted into a gneiss the origin of whii;h would be 
entirely mdctermindte eveept through the study of its 
gradual passan from the unaltered condition Certain 
mineral transformations described in the gabbros are 
assigned to dynamic pressures insufficient to inaugurate 
actual crushing and also unxccompanled by a notable 
degree of hydration The cof^orei whicm constitute 
the chief mineral wealth of the distnet occur under diverse 
conditions which are carefully d^ibed and classified 
It IS believed diat a large part though not all of the 
metalliferous depos ts had their ongipal source in 
the gabbros of which eighteen samples representing 
vanous phases of the rock were tested in the laboratory 
of die survey and in each case yielded traces of copper 
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In th« richett lodM Um oret appear to have bead con 
centrated bv aacen<Un|r aolutiona 
In the third memoir we are tranaported wme 500 milea 
north eastward to consider the economic resources of the 
northern Black Hills of South I^kota A brief sketch 
of the general geology of the district is given in part i 
(38 pages) by 1 A Jaggar jun and the rest of the 
volume forming part 11 by J D Irving and S F 
Emmons deals fully with the economic resources The 
dome like structure of the Black Hills with their lacoolitic 
intrusions of imeous rock is already well known Thev 
rise like an iMnd in the midst of the Great Plains with 
culminating peaks of pre-Cambnan granite intrusive in 
Algonkian schists and these same schists and granite 
may be followed outwird from the cenlri of the H lls 
to an ekicirciing escarpment of Palssosoic rocks dipping 
away on the northern southern and eastern sides and 
mantling over the schists to form an extensive forested 
limestone plateau on the west The limestones have been 
crushed in places into pseudo-conglomerates and Dr 
Jaggar suggests a similar origin for many supposed con 
glomerates or intraformational breccias that have been 
described in other parts of the continent 

Ihe picture of the region presented in the first few 
' pages of part 1 is remarkabtv clear and impressive 
The r-imbrian series of shales quartz te sandstone and 



The last memoir of our senes which takes us agah) 
000 miles to the westward is the description of a gao- 
logical reconnaissanoe across the Bitterroot Raajge tad 
Clearwater Mountains in Montana and Idaho, by 
Widdemv Lindgren and is in some respects the most 
instructive of the senes but unfortunately we have no 
space in which to do it justice It deals with a vast tract 
of mountainous country for the most part exresdm|^y 
difficult to traverse and as yet very imperfectly explored A 
huge batholith of granite or quartz monzhnite 300 miles 
in length from north to south and 50 to too miles in 
width occupies the central part of this region and has 
been locally pressed and deformed especially along its 
eastern margin into gneiss Sedimentaiy rocks sre com¬ 
paratively restncted in their range and the age of most 
of those which are exposed is doubtful as no well defined 
fossils have been found but it is bdieved that along 
witii complexes of pre Cambrian age the Tnassic Carbon 
iferous and possibly older PaUeosoic systems are repre 
sented In the west the country is overspread by die 
great Columbia River lavas of Tertiary age The phydo 
graphic features of the region ore of extreme interest and 
are carefully discussed ft is shown that the Clearwater 
Mountains had already acquired a sharply accentuated 
topography before the outpmnng of the Columbia River 
basalts and that the lower portions of the principal vallm 
were flooded and dammed by the 
lava flows The moat important 
^ sfnictural feature of the region how 
ever is the great fault by which the 
Bitterroot Mountains have been ele 
vated on the west and the Bitterroot 
valley carried down on the east lliis 
fault plane is described as being re 
msrkably flat though apparently 
normal It is supposed to represent 
a twofold movement by which the 
foot wall has been raised and the 
hanging wall depressed It mdicates 
a vertiud movement of from 1000 to 
booo feet and the horizontal com 
ponent is estimated to be at least 
two miles The schistose belt of the 
granite underlies this plane and the 
structure is considered to be an out 
come of the disturbance Move 
a|>|^rs to have continued 


along 


fault up 
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thin limestones 300-400 feet thick which rest in bold 
unconformity upon Ihe upturned edges of the Algonkian 
schists include at the r base an irregular con 
glomerate evidently an ancient beach-deposit This 
basal Cambrian conglomerate contains detrital gold 
denved from the erosion of auriferous lodes in the 
Algonkian rocks and according to the present authors, 
has been further enriched by later infiltration It thus 
constitutes in favoured loczdities a gold produang ore 
second only in importance to the lodes in the underlying 
Algonkian*. The last mentioned lodes are usually fissured 
belu of rock along which the precious metal acoompamed 
by other minerals has been more or less irregularly de 
posited by permeating solutions Another important source 
of geld IS described under the heading of Refractory 
Sihreous Ores These ores represent the replacement of 
portions of the Cambrian dolomitised limestones by silica 
and other minsf^ Including mild that appear to have 
been carried upward m solution by waters ascending sdong 
vertical joints These waters when checked by a com¬ 
paratively impervious bed tended to spread out laterally 
along the dolomites which were partially dissolved and 
replaced by other substances This part of the memoir is 
illustrated with some beautiful plates of microscopic Mides 
Bendes gold the district has yielded ores of silver lead 
wolframite suid a little copper whh some traces of tin 
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ANTHROPOLOGICAL NOlhS 

A N interest ng paper by A L Kroebtr on the types of 
Indian culture in Californ a is to be found in vol 11 
of the Pubhcatiotu of the University of California- 
I American Archaeology and Fthnology 1904 Ethno- 
logitally California is characterised by the absence of agri 
{ culture and pottery by the total absence of totemism or 
gentile organisation by an unusually simple and loose 
j social orgamsai on in which wealth plays a rather im 
1 portant part by the very rude development of all arts 
I except basketry by the 1 ick of realism in art by a slight 
I development of fetishism and by the conspicuous lack of 
symbolism and ritualism by the predominance among 
ceremonials of mourning and initiation ntes and by a con 
siderable development of true conceptions of creation in 
mythology The natives are of an unwarlike nature and 
lack intensity and pnde It will therefore be seen that in 
almost every instance the Californian Indians are among 
the least characteristic of the Indians of North America 
iMing lacking in the typical qualities of that race and 
thus they are the most generalised of the peoples of that 
j continent In the same volume Dr Kroeber gives an 
' account of the languages of the coast of California south 
of San Francisco 

Die. A Bloch and P Vigier have re examined the hair 
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follicles of nmoes (BuU «l Udm Soc d’Anth , Pans 1904 
p 104) and nave obtained Interesting results Ihe follicle 
tornu at least half a spiral and Is not flattened the 
dlstnbution of hair on the scalp is unifomi but all the 
Iwra of the same spiral tuft have the intradermic portion 
of their curves orientated in nearly the same direction and 
It IS apparently this uniformity of the neighbounng follicles 
that determines the formation of spiral tufts a semi 
circular oblique crest ridge of fibrous tissue constricts the 
upper portion ^]f the hair bulb and thus causes the flatten 
ing of the hair and its qiiral twist 

Mr L H C Walsh in an illustrated note on stone 
implements found in the Darjeeling distnct (Jcurn As 
Soc Bengal Uxiii p ai) states that all the implements 
he found were polished celts with the exception of a 
dumb bell shaped hammer head The general belief of the 
people IS that these axe heads are thunderbolts which have 
fallen from heaven they are chiefly found with the medicine 
men who use them as charms in their incantations to 
drive out or lure disease and also on account of their 
reputed inediiinal properties when mixed with water on 
several specimens the scraping or rubbing on stones to 
obtain medicine is very noticeable Numerous references 
to other papers dealing with the subject are given On 
p ay of the same Journal P O Sodding describes some 
shoulder headed and other forms of stone implements in 
the Santal Pargans it is not yet clear who were the 
inalcers of these distinctive implements—possibly they were 
Mon Kmer and Munda peoples The Journal also contains 
some interesting folklore 

Some time ago M Verneau directed attention to some 
skulls from Palmolithic intwoients at Mentone with a re 
markable negroid aspect and M Hervd has noted two 
somewhat similar Neolithic skulls from Bnttany Prof 
Manouvner points out in the BuU tt Mdm 5 oc d Anth 
Pans (i9<H p 119) that all these negroid” characters 
occur in European or othsr non African skulla but they 
are very rarely found in coniunetwn All the ikulls u 
this type are female in following out this hint Dr 
Manouvner discusses the negroid ' chsuroctera and comes 
to the conclusion that in a dolichocephalic population in 
which the prognathism of the men is so markM a corre 
ending degree of prognathism in the women, combined 
with other characters that are characteristic of female 
skulls would give a negroid appearance without any need 
to conclude that there was a negro element In the popula 
tion The same author descnbes (p 67) a remarkable tre 
panned Neolithic dcuU and (p loi) some senile Neolithic 
skulls 

As the recult of a long and careful comparative study 
of the skeletal variations of the foot in primates and in 
the races of man 1 h Volkov (BuU st Him Soc d Anth 
Pans 1903 1904) arrives at the following conclusions — 
The skeleton of the foot of the prosimians bears many 
traces of the prim live type of foot of the ancient mammals 
and presents many intermediate forms between this type 
and that of the foot of monkeys The skeleton of the foot. 
of the lower primates appears to be the result of adaptation 
to arboreal life of ancestors whose foot resembled that of 
existing rodents The skeleton of the foot of anthropoids 
represents the extreme of this adaptation but at the same 
time (among the hylobates and partly in the gorilla) the 
beginning of adaptation to standing and to bipedal pro 
gression The skeleton of the foot In the lower races of 
man presents as a whole and for each bone in particular 
evident and numerous traces of adaptations charactenstic 
of climbers antecedent to the assumpiuon of the erect atti 
tude and bipedal progression The ethnical characters 
range from the oblique and flat foot to the straight and 
arched foot Consequently the arch of the foot represents 
the most essential character from an anthropological point 
of view The index of curvature that is to say die re 
latlon between the height and length of the foot or 
espeaally the tarso-metatarslan len^ should be con 
sidered os a very important anthropometric datum The 
skdeton of the foot of the newborn infant reproduces 
primitive and transitory forms in the development of the 
human foot in general and thus its study possesses a very 
great anthropological importance 
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VNIVERSITY AND EDUCATIONAL 
INTELUGENCE 

CAHsaioua —^The following is the speech delivered by the 
Public Orator Dr Sandys on Thursday last in presentmg 
Dr b. B Tylor F R S professor of anthropology in the 
University of Oxford for the degree of Doctor In Science 
honorts causa — 

\de&t vir et propter aetatis dignitatem et propter studia in 
rarum originibus primis exquirendis praeclare posits inter 
pnmos mento numerandux quern lamdudum adm rsiti nunc 
demum honors diu debito decoramus Abhinc annos quinque 
ct quadroginta conaurtudines Mexicanns antiques diligenter 
ixploravit Deinde de pr sco hominum cuitu opere in 
max mo et doctrinae vonae plenisximo plus quam aemel 
disputivit lllo vero in opere animarum praesprtim in 
regno perlustrando aliorum antecursor constitute success 
oribus omnibus facim splendidam praetulit Denique de 
■mthropologia umversa egregie disxeruit hominum ipsorum 
studium hominibus 1 npr mis propnum esse lure optimo 
arbitratus Nemo fortasse magis merito liberalitatem illom* 
lerentianam prae se ferre priest — 

homo sum humani nil a me alienum puto 

The proposals forwarded by the Studies Syndicate 
have been rejected the Senate bv roughly speak • 
mg three to two Ine poll taken was the largest on 
record and on the Gra e altccting Greek the non jndcets 
were 1559 and the placets 1053 The result is ex 
tremely disappointing to all those who wish to see 
Cambridge take its rank as a leading university in the 
Empire There is however a strong consensus of opmion 
that the matter should not be allowed to rest where it is 
Perhaps a consultation between the two opposing bodies 
might lead to some plan acceptable to the more moderate 
members of both parties 

The Vice-Cbaniallor announces that he hat appointed 
Colonel Sm Frank Younghusband K C I E to the office 
of reader on Su* Thomas Rede s foundation tor the present 
year 

Mr E H Hankm Fellow of St John s College and 
analyst and bacteriologist to the North West Provinces and 
Oudh has been approved by the general board of studies 
for the degree of Doctor in Science 

Mr H O Arnold Forstxr M P Secretary of State 
for War has consented to give away the pnxes to the 
students at the Woolwich Polytechnic on Apru i 

iHX Huxley lecture of the University of Birmingham will 
be delivered by Prof F B Poulton P R S in the large 
lecture theatre of the Midland Institute on Thursday 
March 33 

In the Engmeermg and Mtmnf Journal Mr G S 
Raymer gives an illustrated description of the Simpkins 
laboratory at Harvard It is designed for the study of 
continuous ore dressing operat ons on a considerable s^e 
the plant lonsisting of a 5 stamp battery and additional 
apparatus of the most r cent type 

liifc formal opening of the new building of the ^cole poly 
techn que of Montreid i affiliation with Laval University 
took place on January 38 This school was founded in 1874 
to give 1 rench Canadian youths an opportunity of obtammg 
a training in practical science Its sphere has been limited 
but with the new build ng and improved equipment better 
results are anticipated 

Mr Charlxs H Hacklbv of Muskegon Mich has made 
we learn from Science a bequest of go oool to the Hockley 
Manual 1 raining School of Muskegon which added to 
73 ooof already gpven by Mr Hackley makes the school s 
total endowment 133 oool Mount Holyoke College will 
receive we learn from the same source 344<xd the 
residuary leg^atee of the late Mr Edmund K 1 umer 

In an article entitled The Lesson of Coopers HiU ” the 
Indian Dady Ttlagraph of February i institutes a com¬ 
parison between the methods of government in the caste 
of Coopers Hill and the City and Guilds of London technical 
colleges The success of the latter is traced to adaptation 
in them of the methods followed in the great German poly 
technics which is shown by their senates or coHegr* boards 



454 


NATURE 


[March 9,1905 


reipoiwible for their educationaJ ejstenu The article prp 
ceedf to direct attentiM to the Ihomaeon Civil Fn^tneering' 
College at Ruricl m connection with a propowl at a l^Cnt 
meeting of the Allahabad Univemtjr to abolieh the faculty 
of engineering and favours the introduction in the college 
at Rurki of tne method of government which has assured 
the success of the colleges of the City and (juilds 

The Berlin correspondent of the Times states that in Jhe 
course of a debate on the estimates for the Ministn of 
Education in the Prussian Chamber on Mar ham official 
^ chat Ministry Geheimrath Reinhardt gave some interest 
log loformation with regard to the success of the so called 

r«{onn schools in wh ch the study of the classics is 
begua at the age of twelve md Greek not until the age of 
fourteen One great advantage of this systen is that the 
deaaion to sssign a pupil to the modem (Realschule) or to 
l^lauiLa} s^ool (Gjmnavium) can be postponed to a 
emge |v||ea^b abilities md tastes con be better estimated 
yOdEelmrath ^nhardt stated that the system of this reform 
ichoqM' had ^itherto been adopted at three classical Gym 
nasia and the result was that of 133 pupils n the h ghent 
form who presented thems Ivis for the irav ng examination 
only four tailed to pass and of these four three succeeded 
. SIX months tater Experience had show n that as a result 
of beginning Latin and Greek at a later ngc than was 
customary the interest of the pupils in their work was ren 
dered keener and their dil gence was certain^ in no wise 
inferior to that of the pupils of the ordinary Gymnasia 
The fourth annual report of the executive committee of 
the Carnegie Trust states that sums amounting to 38 114I 
have been claimed and handed over to the four Scottish 
universities during the year The grants for library purposes 
and for provisional assistance in teaching amounting in all 
to 6400I have been fully paid I he grants for buildings 
and permanent er^ulpment available for 1904 including a 
balance of is 635! unexpended in 1903 amount to 33 03<sl 
Of these the sum of so 146I has hem claimed Claims for 
graijts towards teaching endowments amount for the year 
to II 568I These include contnbutwnii to the foundation 
of two chairs—that of history in the University of Aberdeen 
and that of miogy in the University of Glasgow The 
scheme of endowment of post graduate study and research 
has now entered upon its second year Ihe total expenditure 
for 1903-4 under the scheme was 3386I The estimated 
outlay tor the current academic year is 5177! Applications 
for fellowships scholarships and grants for 1904-6 must 
be lodged on or before May i with the secretary to the 
trust from whom application forms and regulations can 
be obtained In the researdi laboratory of the Royal College 
of Physicians the purchase of which was announced in the 
previous annual report the supenntendent reports thxt the 
past year has been one of steady and satisfactory work in 
ill departments Thirty fiva workers have held places in 
the laboratory and have been engaged in forty seven in 
vestigations 

The twenty seventh annual general meeting of the In 
stitute of Chemist^ wis held on March i In the course 
of an address Mr David Howard the president referred to 
the steady growth of the institute saying that he thought 
there was still a wide field for those possess ng the highest 
chemical knowledge and skill and that those who had to 
can in the iid of such knowledge and skill werr beciming 
more and more alive to the importance of employing only 
that properly trained and competent He emphasised the 
importance of requiring all candidates to produce evidence 
of a tugjh standard of general education The professional 
chemistwould be a professional man os well is a ihemist 
and must therefore possess that general culture which is 
essential if he is to deal with his work m a professional 
spirit Referring to the position of the institute in con 
nection with the Sale of Rood and Drugs Acts he mentioned 
that 94 per cent of the public analytical appointments were 
held by fellows of the institute The (uesident alluded to 
the action of the Board of Agriculture in encouraging pro 
vincial technical and agricultural colleges to undertake pro 
fessional chemical work gratuitously or at purely nominal 
fees In tha endeavour to help dairy farmers the board has 
induced tha colleges which are maintained by grants for 
techniAd education for the bmiefit of a particular class to 
con pete with professional chemists particularly those re | 

NO 1845, 7O 


tamed by the agricultural associations at the expenae of 
tha general public 7 ^ president held that the coUagw 
need the grants for the promotion of the sducatioa of 
farmers In the science and practice of agriculture, without 
diverting them to other purposes It is for them to instruct 
the farmers in agricultural chemistry 


SOCIFTIES AND ACADEMIES 


Royal Sociaty February 2— Ihe Theory of Photographic 
Processes on the Chemical Dynamics of Development 
By S E ahappard and C E K Mpm 
If a photognphic plate be exposed to lifrbt and 
developed the transparency to light of the silver de 
posited IS related to the mass thereof by the equation 
0 »—log^T wheie D (termed the density) is proportional 
to the mass of silver per unit area This relation baa been 
confirmed with grrat care for densities varying from o 5 to 
3 5 and for the plates and developer used a density of i 00 
corresponded to uoiojr gram of silver per 100 sq cm 
Ihis quantity is term^ P the photometrii, constant of 
the deposit 

A study of the relation of the density to tha time of 
development resulted as follows — 

(a) 1 he silver def osited increases rapidly at first then more 
slowly and finally tends to a lini t 

(b) This lim t depends only on the exposure 

(c) Xhe velocity depends on the concentration of the 

(d) A soluble bromide reduces the veloc ty but the slow 
ing off with time is not so rapid 

A theoretical investigation of development based on the 
theory of reaction velocities in heterogeneous systems led 
under certain conditions to the equition dD/disK(Dae -D)* 
w Doo <* the limiting densitv D that at the time t On 
integration this leads to the expression 
I f log Dm/Dm -D=s 
(Dge—D) IS then the reacting surface 
« was experimentally shown to be constant 
Farther u s is theoretically A/i a where A is a 
diffusion constant S the diffusion path and a the concen 
tration of the reducer the velocity should be proportional 
to this which was experimentally found 
The addit on of alkaline bromides gradually alters the 
course of the reaction introducing an induct on period but 
for the maximum velocity sxlog Br—a constant 
The value tf « depends greatly on Ihe ]diysical condition 
of the plate d ninishing w th keeping probably from 
lowered diffusivitv 

An important deduction from the development formula is 
that the ratio of the densities due to two exposures is con 
sUnt and independent of the time of development which was 
confirmed 

For a series of increasing exposures for a certain range 
Hurtcr and Dr llield showed that D»>(log E/i) where 7 is 
development constant 

Hence as 7 is proportional to D and as 


I t log Djo/Dao D-« 

therefore 1 t log 7se/7oo expression which may 

be us^d to cimpare the velocities of different developers For 
ferrous oxalate c trite and fluoride the following table was 
obtained — 


Ferrous citrate 
Ferrous fluoride 
Ferrous oxalate 


Rtlsbvt t Adsney 


Further communications are to be made on the influence 
of temperature of soluble bromides on the reversibility of 
the reaction on the microscopy of and on the exposure and 
development nature and destruction of the * latent image " 
The object of the investigation is to moke the study of 
development quantitative and to bring it in line with general 
physicochemical theory 
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Cbmlcid SodMy, February i< —Prof W A Tildeu, 
F R S preaxlent, in the chair —Nitrogen halogen dertva 
bvea of the ali|dia(ic diamtnea F D OtattawMiy Ihe 
compound* ethylenetetracfalorodiamine ethylenetetrabroino 
diamine and other aimilar bodie* dbrived from diamine* or 
their diacyl derivative* were deecribed -The nitration of 
wbabtuted aioiAenoI* J 1 HMwHt and V H Mltohall 
rhe authors have systematically studied the action of dilute 
nitnc acid tpid of a mixture of concentrated nitric and 
sulphuric adds on the three nitrobenseneasophenols—The 
estimation of saccharin C Prooter The proceks described 
by E Emmet Reid for the estimation of saccharin has been 
tested and found to be convenient and trustworthy 1 he paper 
also described a simple volumetru, process by mean* of 
which the combined pmentage of o benzoicsulphinide and 
p sulphamidobenxoic acid in tommercial saccharin can be 
determined —"I he analysis of samples of milk referred to 
the Government Laboratoi? in connection with the Sale of 
Food and Drugs Act* T E Thorpa This paper contained 
the results of an inquiry into the changes which occur in Ihe 

souring of milk and especiallv as to the effects < f these 
on the usual analytical constants of milk —Ihe condensation 
of anilinodiacetic esters in presence of sodium ethoxide 
A r d« Maullplwd—^Ihe basic properties of oxygen at 
h w temperatures additive compounds of the halogens with 
organic substances containing osvgen D Melntpsh A 
continuation of previous work on the combination of organic 
(ompounds containing oxygen with the halogen hydrioeb to 
form definite compound* -Organic derivatives of silicon b 
S Kipping The preparation and reactions of a number of 
these compounds were described For the purpose of 
systematic nomenclature these compounds are regaixlcd as 
derivatives of iilicans SiH^ or of uUcol SiH, OH —Photo 
grtphic radiation of some mercury compounds R de J 1 
•tnsthpr* and J b Marsh The mercury compound 
HgC,N, a(NH, NH C.H.) was found to act on a photo 
graphic plate through paper and aluminium foil and slightU 
through sheet zinc Phenylhydrazine and a number of 
mercury salts were also found to exert a similar action 

Royal MIeroaeopieal Society February 15 —Dr Dukm 
field H Scott F R S president in the choir —The Finlay 
son comparascope Mr Plnlpyoon The arrangement 
exhibited provides a means of examining two slides simul 
t<meausly —^An optical bench for microscope illumination 
microphotography micro projection lantern projection &c 
and a large (Aotomicrographic and enlarging camera both 
bench and camera being on rigid iron tables provided with 
castor* smd fixing pedestals C Book —Practical micro 
metallography J E B tos iSi i b R S Mr Stead described 
the machinery by means of which metals may be cut and 
polished rapidly and explained the various operations of 
rutting grinding and polishing Many specimens shown 
by mean* of the epidiascope exhibited clearly the deta U 
of the surface and especially the coloration ^e beautiful 
colour* produced by the heating process by which son e 
portions became oxidized more quickly than others were 
very strikmg especially in the case of a specimen of 
a polished section of a meteorite which almost equalled in 
bnlliancy and colour that well known microscopic object the 
wing of MorpHo mtnelaut 

Ptayueal Society, February 34—Prof J H Poyniing 
b R S president in the chair —On the curvature method 
of teaching geometrical optics Dr C V PryoMo Ihe 
paper has bem undertaken with the tiro fold object of giving 
a systematic exposition of the method of teaching elementary 
optics which the author has found most suitable and of 
giving an introduction to a subsequent paper on the treat 
ment of aberrations by curvature methods —Dr Meisling s 
colcmr patch ^iparatus R J Besv f r. The apparatus is 
simple in its principle and construction and is specially 
adapted for testing colourblindness—A method c 4 itius 
tratmg the laws m the simple pendulum J BolivfleM 
A pendulum is fitted at its lower end with a narrow hon 
zontal framework cMrtying vertical transverse wires During 
the oscillations of the p^ulum these wire* are caused to 
cut a jet of mercury and time signals are sent to the re 
cording mechanism of a chronograph The distances 
between the wu«a are known and toji^sr with the time 
measure* they yield a displacement tlnoe curve of the motion 
From this the kinemamal curve* and equatisn* of the 
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moving qrstem may be deduced by the usual method* In 
the ^^tual apparatus a tuning fork arrangement with an 
aaCliracy of about 1 aoo of a second is used a* the throno* 
grraph and the results obtained from the pendulum are 
accurate to about three per cynt 1 he principle ho* also been 
applied to torsion pendulums —Siring models of optical 
syste/hs J •ohefloM In these models the lenses and 
prisms ire made of celKiloid so that the paths of rays 
through them can b shown 

PSRIS 

Academy of Science*, February ay —M Troost m ther 
thair -The precaut ons np essary in the mode of eKecUtiOn 
of certain researcheb requiring high pre non Mr LMsy, 
A lengthened study as lo the cause of some Bysteindtlb*eirori 
in the c rcle of a mer dian instrument wrongly attriSmra 
to fl X re of the urcle* showed that these effect* weRTWb 
t> bid definition of the images of the lines, and C^flsbe 
remedied by increasing the definition of the reading hisczHi 
scopes and improv ng the light In the oetenmnati^ 
f the conslmt of aberration ind of refraitiod, WidA* 
of a double mirror cut out of one block of glass a daforina- 
t on of the image was obseived which rendered Accurate 
readings difficult The form to be given to dm two re¬ 
flecting sirfaces to get regular stellar imageb ha* been 
worked out —On the observation of the partial eclipse of the 
moon of February 19 M Pulewtni The twelve jAioto- 
graphs taken ire discussed in detail and in some respects 
are not in agreement with descriptions given before 1866 
Recent observations render improbable any new changes in 
the moon s crust —On an application of the ins diaphragm 
in astronomy M Salat An ins diaphragm introduced 
into the plane of the micrometer wires of an eyepiece has 
th effect of suppressing diffused 1 ght and thus facilitating 
observations on faint objects Families of Lamy with plane 
orthogonal trajectones & tarnn —On algebraic suriace* 
Federigo liurkiUM —On functions with an inhniw of van 
able* Maurice Frtehat —On some theorems of Riemann 
P PsitOM—The theory of the limiting trajectory of an 
aeroplane Marcel Srlllouln— On the intensity of photo 
graph c impressions produced by feeble illuminations C 
autton It IS shown expenmentally that in a photographic 
negative the contrasts are exaggerated in the faintly illu 
minxted regions and attenuated in the more strongly lighted 
parts On a positive on the contrary the differences of 
lighting are faithfully reproduced —On the kathode rays 
eni tted by the anode E Rosovsky —The surface tension 
of a dielectric in the electric field Ch Portin In an 
electric field of 30 00 volts per rrntiroetre normal to the 
surface the relative variation of the surface tension of the 
petroleum if it exists is less than i/450th If the variation 
of the surface tens on with the strength of the field be 
regarded as negligible the arrangement of apparatus 
described serves as a new method of measuring the specific 
inductive rapacity of the liquid —On the spectra of the 
fluorides of the alkal ne earths in the electric arc Ch 
Picbry —On the lonisat on due to the radium emanation 
Wiliam Duanw—On thi purification of gadolina and on 
the atomic weight of gi lolimum G Vrbwin Ihe method 
ot purification adopted was the fractional crystallisation of 
Ihe double nitrate of gidolin u n and nickel from nitric and 
of dens ty I 3 The purity of the product was established 
by the constancy of the rat o between the crystallised sulphate 
and the oxide and the mexn atomic weight is given a* 

I >7 33 (O =« 16) The spark spectrum of this product Is bemg 
spec illy stumed by Sir WilHain Crookes and tt)il arc 
spr trum by Dr Eberbard who will publish their results 
shortly —On some osmionitrite* and on a nitrite of 
osmium I Wlntrwbart —A special constituent obtained 
m the temper ng of an aluminium bronze Pierre Rrsull.— 
On jS-decahydronophthol and the octahydnde of naphthalene 
Henri Larom fi naphthol reduced by mean* of fhe 
Sabatier and Senderens reaction gives rise to several tub- 
stances from which the decahydnde was separated iq tile 
pure state Diat it is an alcohol was clearly shown by the 
preparation of the acetate and the phenylurethone and 
also by Its dehydration to naphthalene octahydnde by potriM 
turn btiulphate—On ihe glycol of anetheu E VmrRRiM 
and L Bodfray —The characters of the polygostric 
muscle* J Otualna— On the ssdivary cephalic and mdta- 
thormcic ^ands of some Hemiptsra I Bardaa-— The 
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UODBRS OPTICAL THEORY 
An Introduction to tho Theory of Outlet By Prof 
A Schuster F R S Pp xv+340 (London 
Edward Amedd 1904) Pnee 15s net 

P ROF SekuSTFR has done excellent service 
to teachers and students alike by publishing 
thu book which fl/)8 a very obvious gap It is an 
introduction to the theory and purposely does not deal 
with details of methods of measurement or instru 
mental appliance| these are properly left to courses 
of laboratory instruction At the same time the 
necessity for experJWtents and observations is every 
where present to the author s mind The book is not 
a mere mathematical treatise on simple harmonic 
motion indeed the analysis is generally easy and 
purely mathematical difficulties are avoided Prof 
Shuster writes as a physicist The physical meaning 
of the steps and processes employ^ is cveiywhere 
insisted on and the student is made to think through 
out 

The standpoint of the author is beat explained by 
two short exlr icts from his pr< fice After statmg 
that the elastic solid theory of cities as developed 
in Fngland by Green and Stokes has proved 
insufficient he continues 

fhose who believe in the possibility of a mechani 
cal conception of the universe and are not wiUing 
to ab-indon the methods which from the time ot 
Galileo and Needham have led uniformly and ex 
clusively to success must look with the mvest 
concern on a groviing school of scientific thought 
which rests content with equations correctly repre 
senting numerical relationships between different 
phenomena even though no precise meaning can be 
attached to the s}rmboTs used 
And again 

The equations which it present represent the 
electromagnetic theory of light have rendered 
excellent service and we must mk upon them as a 
Iramework into which 1 more complete theory must 
necessarily fit but they cannot be accepted as 
constitutmg in themselves a finil theory of light 
The study of phjsics must be based on a 
knowledge of mechanics and the problem of light 
will only be solved when we hxve discovered the 
mechanical properties of the ether While we -ire 
in Ignorance on fundamental matters concerning the 
onmn of eleitnc and magnetic strams and stresses 
It IS necessary to introduce the theoretical study ot 
light by a careful treatment of wave propagatun 
through media the elastic properties of which ire 
known A study of the theory of sound and of the 
old elastic solid theory of light must precede there 
fore the introduction of the electromagnetic equations 
The book proceeds on these lines the first pprt is 
almost entirely kinematical, the second partaleals with | 
theories of light starting first from an analysis o j 
the equations of motion of an elastic medium, then 
passing to those of the electromi^etic field and 
developing the two tbeonee side by side as far as 
possible 

To turn now to some details In the earlier 
chapters in acoordmee with the views «expressed in 
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the prefaefip thd^ 'mtbor deals with the properties of 
vibratihg fflAhanjtal systems eg •ll^^glr m a 
dosed space,*4>r a stretuied string ^ter admeidis* 
cussiQis as tp periodic motion m geftcrA 
of motion an elastic body r pr^H^tto^l^IsM 
^of Astortion ^s fdilM in ^ 
mqnneii md certain fundaifieqfaL'resuks f^wn 
to follow from its similarity to the equation for a 
stretched string Hityghens* pnnaple of the super 
position of small motion^ is explaini^ and then the 
reader after a chapter on the nature of light is 
introduced to the prjiciple of interference 

The problem^ of diffraction nre treated very fully 
making use of the method of Fresnel s zones the 
method IS modified by the author in a manner which 
permits numerical rSsalts of 1 high order of accuracy 
to be obtairied WUhobt the introducti n of hresnel v 
integrals , 

/Vftee in mtcrestiHg chapter on diffriction gritina|r 
we lomc to one on the theory of cptical instruinoaQ 
in uihich thp resolving power of telescopes and 
spectroscopes is carefully discussed The theory of 
the microscope docs not find a place in Prdf, 
Schusters book forhaps it belongs rithqr tp the 
domain c f gcomctri il optics 

Fresnel s theory of double refraction is given Vfei^ 
fully and it is based nut on any unsound dyn'^nical 
reasoning but c n the observed experimental feet 
that the velocities of wave propaghtion of A pl4ne 
wave moving through a crystal are’ givM by the 
axes of the section of a certain ellipsoid by the plane 
of the wave this is clearly the nght way to deal 
with this problem When the laws of the propaga 
tion of light in a crystal are once determuied the dis 
cussion of the rays and brushes dui to the interf •' 
dice of polarised light follows easily and thus wi ire 
led to Part II which as his been alrctfdy said deals 
with theones of light 

The equations of motion art found both on the 
clastic solid and electromagnetic thcxir} and the 
s mpler phenomena re considered fr m both stand 
points 

Ihe wiak points of the elastic solid theory how 
\er soon manifest themselves ind for the rest of 
the book the equitions of the electromagnetic thiory 
arc mostly used in dealing with dispersion 
Sellmcyers hypothes s of sympathetic vibratiqns is 
applied to the electrons of a inolitili fillowing 
Drudt and the usual expression connecting the 
refractive index and the frequency cbtiinid tht same 
method is applied to explain the rotitcry (ficcts of 
sugar and other active substances and in i most 
interesting scries of sections the Zeeni m and other 
tilled effects are deilt with In tht last chapter 
we have a discussion on the nature of light as the 
resultant disturbanee irising from the individual 
vibrations of the molecules of the source Enough 
has probably been said to show the nature of the 
book but one characteristic should not be omitted 
Prof Schuster has mcluded short histoncal accounts 
of the men who have mide the science of physical 
optKs Among them we find tfie names of Young 
Fresnel Cauchy Stokes and Maxwell, the interest 



458 


NATURE 


[March <6,1905 


of the book u mcreaaed by tiul oourae and the 
subject made more human 
In concluuon, it is perhapt sufficient to say that 
the treatmmt is mark^ throughout by the author a 
welt known and admirable lucidity of style Take 
for example, the last paragraph in the book 
discussuig die result which foHows from the fact 
that as an extreme case for the green thallium light 
the periods of 88 per cent of the vibriting molecules 
irc identical within ibout one part in two millions 
If }ou had a great many clocks and found that 
taking fhelr average rate to b# correct not more 
th in one in eight would be wrong by a second in 
twenty three days that would represent the maximum 
amount of variation which one mterpretation of the 
experiment illows us to admit in the case of 
molecular vibrations But wodM any maker under 
take to supply you with a numbn- of clocks satisfying 
that test? If further it is considered th it the limits 
we have chosen for the possible variations of 
moUcular vibrations are far too gri it we see that 
though Sir John Hcrschel s sajin^ that atoms 
possess the essential character of manufactured 
articles is still correct ict no manufactured article 
approaches in accuracy of execution the exactitude 
of atomic construction We may conclude with 
Maxwell that Each molecule therefore throughout 
the universe bears imprissed on it th« stamp of a 
metric system as distinctly as does the metre of the 
irehives at Paris or the double royal cubit of the 
Temple at Kamac 

FFCHNICAI ASAIVSlli 
Manual of Chemical Analysts By E Prost D Sc 
Translated by J C Smith B St Pp iv+3oo 
(London Matlaren and Sons 1904 ) Pnee las 6d 
net 

1 eihna Chemical Analysis By Dr G Lunge 
Translated by A I Ccdin Pp vi+136 (New 
York Wiley and Sons, London Chapman and 
Hall Ltd 1905) Pnte 4s 6d net 
R PROST S manual contains a number of 
selected methods dealing more particularly with 
mineral and metal analysis which have been compiled 
so the preface states for the use of the industrial 
chemist ind which the author assures us are the 
result of his own experience or that of specialists 
with whom he is in touch 
The analysis of muieral products—silicates phos 
phates clays cements iron and iron ores and the 
assaying of lead silver gedd &c have been so 
fully elaborated that no analyst deserving the name 
would be satisfied without Imowing the latest im 
provemenu in the methods connected with his own 
industry A chemut in an uon works for example 
wants all the information he can obtain from the 
specialist who has made a minute study of ircm and 
Hteel analysis includmg the character of etched 
surfaces and through whose hands a large variety 
of specimens have passed The same, of course 
applies to raw materials and finished products of other 
manufactures The works analyst is not a student 
and though he may Wish to be informed on analysis 
in general it is not essential to hts busmess 
Does Dr Prost's book as a whole fulfil its 
promise? Whilst there u no doubt that many of the 
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methods answer toithe description given in the 
preface and will ber found serviceable to the works 
analyst it must be confessed there are also many 
others which fall shert of it In too many instances 
there is a lack of desenpuve detail, an absence of 
reference to recent Improvements and the omisnon 
of recognised and standard methods The common 
fault of this class of book is to be tab discursive; 
to cover too murh ground The small treatise on one 
subject by an expert like Blair or LecMnir on iron 
and steel analysis Brown on gold lind silver assaying 
I unge on the alk ill manufacture is the sort of thing 
one would like to see multiplied 

The writer has no wish to deal unfairly with the 
manual under review It is not uniform in 
iharactcr and if the abovt criticism applies to certain 
sections it IS also abundantly evident that other 
pcrtions have be n carefully and conscientiously put 
together by one v ho possesses a thorough knowledge 
of his subject Moreover the introduction of 
mechanical tests which are too frequently overlooked 
IS a feature deserving mention The translator s 
attention should be directed to the t'mis spelling of 
Stanfurt for Stassfurth p 41 Vollard for Volhard 
p 106 and Spie^ il for Spiegel p 206 The illustra 
tions suffer very much from the rough surface of the 
piper 

The name of Dr G I unge on the title page of any 
book and especially one connected with technical 
analysis would command i c ireful perusal and a 
thoughtful judgm nt It must be confessed that in 
the present case the author has not done himself 
justice Anyone who purchased the verfume in the 
hept of obtaining practical information on techno* 
chemical analysis (the translator s rendermg of 
chemisch technischc Untersuchungsmethoden) would 
to say the least be disappointed 

When It IS stited that in 128 small octavo pages 
in addition to general operations and gas water 
and fuel aiilys!. the analysis of about eighty 
technical inorganic and organic products is described 
further comment seems superfluous The subject of 
glycerine which comes under the section of soaf 
may be taken as a specimen of the method of 
analvtical treatment 

Glycerine is found in large quantity only in toilet 
soaps The method of detennmlng it is given here 
because it must be examined by itself as an mdividual 
commercial artiile and the glycerine yield of raw 
fats in the manufacture of steann must also be 
determined The determination is effected either by 
oxidation with potassium permanganate solution in 
alkahne solution precipitating the oxalic add fonned 
as a lime salt and titrating toe latter or by oxidation 
with normal potassium-diwromate solution with the 
addition of an excess of ferrous sulphate solution of 
known effective value and then titrating the di- 
i chromate solution ’ 

This occupies half a page sugar is elaborately 
treated in four pages tanning m two and a half 
dyeing in as many as seven mineral oils vegetable 
Dlls and fats in seven and so on The most useful 
page m the volume is the bibliography of important 
works of reference at the beginning though it » 
scarcely worth the price of the bode J B C 
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THE ZOOLOGICAL RECORD 
The Zooiogtcdl Record Voluthe the Fortieth Relat 
mg Chiefly to the Year 1903 Edited D Sharp 
(London The Zoological Soaety 1904) Price 
30# 

‘WEAR by year this invaluable publication appears 
* with commendable regularity and year by year 
lU bulk sftadily increases the bulk of the present 
issue being nearly double that of its predecessor of 
forty years ago Hitherto the subscnbers have yearly 
obtained more for their money but there are limits 
beyond which even the generosity of a great scientific 
society cannot go and it has consequently been 
dead^ although with reluctance that in future the 
price of the annual volume must be mcrea<ied The 
bulk of the present volume has been somewhat 
diminishid by printing it on thinner paper than its 
prcdeiessors and although this innovation may have 
been unavoidable m order to bnng the weight within 
the limits la d down by the Post Office for transmis 
ion abroad it cannot be said to be altogether an 
mprovcment as m places the type shows through 
n a decidedly obtrusive manner 
Whether such a radical alteration was really 
levitable may perhaps be doubtful for it is quite 
evident that a large amount of space might be saved 
f a uniform plan were adopted throughout the work 
hoc instance in the section on mammals 385 titles 
ire recorded and their subjects epitomised in a 
space of forty two pages whereas in the section on 
echuioderms no less than 105 pages are taken up in 
dealing with 339 papers 

If such prolixity is necessary in the one case it is 
equally essential in the other and conversely if the 
bnef mode of treatment w II suffice in one instance 
It should be adopted n the other Much space might 
ilso be gamed without any loss in the sections on 
reptiles and fishes as well as m certain others 
This lack of uniformity in treatment s n our 
opinion the one point in which this Record com 
pares unfavourably with the one issued bv the com 
mittee of the International Scientific Record and it 
IS high time that it was amended Surelv the editor is 
strong enough to keep h s contributors in hand and 
to make them do the work his way and not their 
own As an instance of this slackness of the guid 
mg hand we may refer to the fact that in one of 
the sections the recorder has been allowed to adopt 
the spelbng Meiocene and Pleiocene which is both 
wrong (on the supposition that we form our scientific 
names through the I atm) and pedantic If any 
alteration in orthography of this nature were per 
mitted It should be the substitution of Plistocene for 
Pleistocene but if such a change were made 1 
should run through the entire volume 
The comparahvely early date at which many of the 
sections are now sent to press rendm it impossible to 
include so many of the papers for the year to which 
they speaally refer as was formerly the case but this 
IS a matter ol no great moment so long as such 
papers make their appearance in the volume tor the 
following year 
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Mistakes and omissions there must of course be, 
but these seem to be few and far between We notice 
however in the mammal part that Condylarthra has 
been put m place of Amblypoda while in the con 
eluding paragraph of the first page of his mtroduebon 
to the insects the editor is guilty of a blunder which 
should cause him to be lenient to the shortcomings of 
his contributors Whether he can escape blame for 
errors like the omission of a reference number m the 
penultimate line of p ai of the mammal part 
may however be opci to question 
Taken all in all the volume is a marvellous pro* 
duction both as regards accuracy fulness and the 
comparatively earlv date of its appearance and the 
editor and his staff art entitled to the best thanks 
of the zoological world When we have said that 
the Zoological Record still stands without a nval 
I we have said sufficient R L 


OUR BOOK SHELI 

A Synonymic Catalogee of Orthoptera By W F 
Kirby Vol 1 Orthoptera Euplexoptera Cur 
sena et Gressona (borficuhdae Hemimeridse 
Blattid.e Ma tidse Phasmid-e) Pp x + 501 

(London the trustees of the British Museum 

1904) 

Thk value of such a general synonymic catalogue as 
th s work IS obvious but the increased interest which 
has been taken m Orthoptera in recent years and the 
rapidly accumulatmg mass of literature has made a 
complete and systematic catalogue of this order an 
urgent necessity The work is upon the same model 
as the author's previous catalo^e of dragon flies 
Ihe species are numbered though no particular 
order appears to have been followed the distnbu 
tion IS given n tho margin and s>nonyniy is 
attached although a complete list of references is 
n t given in every case One of the most prominent 
fcatireb of tho list is the convrienUous manner in 
vh h the luthor refuses to admit as synonymous 
such names ns to the absolute identity ot which he 
s not personally convinced resulting in an apparent 
mult plication of species Thus on pp 30 md 31 
we find ’ipongtphora parallela S Ihermtnten S 
dy ni and S croceipenms all entered as separate 
species though nowadays there are few who doubt 
their identity and fewer still who can discriminate 
between them Aga n on p 2 Diplatys gerstaecken 
and D Umgaetosa are reganled as separate although 
It IS impossible to distinguish them To such an 
extent does the author carry this principle that he 
idmits names published with figures only such as 
Pygidterana huegeh Sharp and even Ancatrogaster 
petropolii Wood based upon a reference and an 
illustration in a popular work But yet he relegates 
Peahi mdico nagenb vir minor Borm as a 
synonym of P guttata Borm although the desenber 
insistM upon the extreme vanabiUty of the older 
known species But questions of nomenclature and 
classification are of necessity controversial many 
may disagree with the authors arrangement of the 
genus I abidura m which a number of msufficiently 
described so^lled speaes are regarded as vaha 
only on account of the difficulty of proving their 
identity with the excessively variable and universally 
chstnbuted Lahidura npana Pallas 
Otherwise changes of well known names are few 
We are glad to see Blatta retained at the expense 
of ^tyloPrga for onentahe and not for germanlea 




46 o 


NATURE 


{March i6 , 1905 


Hololampra Sausture 1864 replaces the more 
familiar Aphlebia Brunner 1865 
But this catak^e should be received less with 
criticism than swth latitude to the painstaking 
author and we hope the second volume will appear 
It an early date, it will doubtless include such 
omissions as have been unavoidable in the first 
volume owing to the time necessary for publKah^ 

Pircentage Tables for Elementary Analysis By Leo 
F Guttmann Ph D Pp 43 (Londcm Whittaker 
and Co 1904) Price 3* net 
This book is only intend^ to faralitate the calcula 
tion of the results of an ordmary organic analysis 
and Its title therefore is somewhat misleading It 
IS stated that “ the tables have been tarefulh 
calculated and checked they are therefore absolutely 
aicurate ’ After this statement nothing is left to 
us but to see if they are likely to be useful After 
careful consideration of this question we are com 
pellcd to give an unfavourable reply If we have 
the analytical result that o 1173 gr of a substance 
gave o 3869 gr carbon dioxide we can m the 
ordinary course of things by looking out the 
logarithm of 02869 adding the easily remembered 
logs of 13/44 subtracting the log of 

o 1173 get the log of the percentage But according 
to the tables before us we look out a number 
corresponding to o 117 and o 18 We then look ag iin 
for a number corresponding to o 118 and 038 We 
subtract the two numbers multiply by 03 by means 
of another table and subtract this ri suit from 
the first number looked out We next find a 
number corresponding to 0117 and 069 divide by 
100 and add this result and thus after four 
references to tables two arithmetical operations in 
the head one subtraction and one addition on ^laper 
we get our percentage \ppcal to a ihemist 
constantly engaged in organic analysis has only 
confirmed the view that these tables an unlikely to 
save time or to promote exactitude in the cakul ition of 
organic analyses A S 

How to Photograph with Roll and Cut Films ‘ The 
\mateur Photographer ” Library No 30 By 
John A Hodges Pp xviii + 120 (london 
Hazel] Watson and Viney Ltd 1904) Price is 
net 

Ihk ever increasing number of photographers and 
more especially amateurs who work with either roll 
or cut films will find in these pages all the necessary 
information for the production of pictures The 
luthor docs not pretend to have wntten a treatise on 
the whole art and science of photography but he has 
given a straightforward account of the vanous oper 
ations that have to be completed to ensure good 
results The treatment is well suited for amateurs 
and the numerous well reproduced illustrations serve 
admirably to render many points clear 
7 he Telescope Bv Thomas Nolan (New York 
D Van Nostrand Company 1904 ) Price 50 cents 
Thb first edition of this small treatise on the 
elementary principles of optics as applied to telescopes 
Mppeared m 1881 In the present issue the author has 
left this matter practically as it first iqipeared with 
only one or two minor correitions but has added a 
chapter describing in a brief manner the advances 
that have since been made At the end u alto nven 
a bibliography relatmg to the telescope which wul be 
of service-Ip those who wish to study more in detail 
different brandies of the subiect to which shght 
references only have been given The book u 
pubhshed in the Van Nostrand Science Senes, and 
should prove a usehil additioa 


LETTERS TO THE EDITOR 
IThe Editor does not hold fnmsaf responnbU for otmioM 
expressed by hts correspondents Neither can he wtaortake 
to return or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Natusx 
No notice it taken of anonymous cammumeatione ] 


The Infsction of Laboratories by Radium 

Is a n>cent attempt in the physics building of McOill 
Univertitv to make eleitroscopes with a very smsll natural 
leak repeated failuree were encountered The rate of die 
charge of several nstrumenta carefully made waa found 
to be about sixty to one hundred times as large as that 
obtained by Mr H L Cooke two years earlier in the tame 
building At (irit it wai auppoaed that the msulation of 
the sulphur bead wa» defective But the natural leak waa 
large and unaffected when the upper support of the sulphur 
bead was raised to a higher potential than the gold leaf 
tvktem ao that the insulation was not at fault Nor was 
the rate of d scharge altered when the electroscope wae 
entirely surrounded by lend one iiiih thick Removal to 
another building prod iced no effect on the leak of the 
electroscope It uppe ired probable that the trouble was 
due to the radio ut vitv of the materiale from which the 
electroM-Ope was made A rude instrument made in a 
private house with a tobacco tin the amber mouthpiece of 
a pipe and a cork was fiund to give better resulte than 
the most rarefulty constructed instrunent in the physics 
building Some electrosropee were nixt made in the 
chemistry building ising materials which had never been 
into the phvsics building Instruments with a very slow 
rate of discharge w re now eas Ij manufactured These 
were used to test nater als from vinous parts of the physics 
building and it was found that all were infected with 
excited ictiviti Sheets of mica lead foil iron zinc and 
tin were all ictivc »ven when taken from drawers pr 
cupboards 

Of the substances tested the only one which showed no 
activity was some thin Dutch metal leaf kept between tiasue 
paper m a closed drawir About 90 per cent of the excited 
activity could b< remcied from the metal sheets by strong 
hydrochloric acid but the activity was transferred to the 
solution It waa also possible to volat 1 se a portion of the 
deposit by raising the metal sheet to 1 red heat in a Bunsen 
flame Mth a ind fl rays were dete tc I but it was d fii 
cult to measure the r exact proportion The natural leak 
of an electroscope was ncreased to a measurable extent 
when a mica w ndow w is replared bi one cut from a sheet 
of mica kept in the physics building 

Ihe difficulty of conducting radio act ve experiments in 
rooms where strong prcprations of radium were present 
was early observed by Madame Cure ind later by Ftster 
and Geitel but the present experiments seem to show that 
Ihe effect mey be w dely spread The emanation from 
radium used m the I irge physics build ng has passed by 
convert on and diffusion into vanous rooms In a few dais 
each fresh supply of e nanation is transformed into the rapidly 
hanging substances rad urn A B and C Ihe furthei 
changes of the products of radium have been investigate bv 
Prof Rutherford an 1 described 1 > him in his Bakerian 
lecture (Phil Iran vol ccc pp 169-319) and in a 
recent letter to Nstlrl (February la) In the former he has 
nomte out that bod es exposed to the air in the open will 
be covered with an mv s Me film of radio active matter of 
very slow rate of ch mg and that the strong radio-activity 
observed in a room in which radium preparations have 
once bwn used is probibly due to the deposit on the walls 
of the room of this slowly decaying matter from the emana 
tion In his letter to Naturz he bos ^own that ratom 
C gives rise to radium D and that the further change to 
E la rayless in character and attains half value in forty 
years rhe further change to F emits rays and taoebea 
half value in six davs whilst the change from F to the 
final product la accompanied with a rays reaching half 
value in 150 daya 

The a and fi nye emitted by the coaling on the materiale 
in the phyaica building are doubtleta due to the cfaanm 
above mentioned If the aupply of emanation wore arreated 
at the preaent date the activity already depoaUad wobld 


rise to a maximum u 


NO 1846, VOL. 71] 



MARai i6, 1905J 


NATURE 


461 


■Ify decay, foUowtng an exponential law, and reaching half 
value in forty yeare But ehould the lupply of emanation 
w the future equal that in the past, the activity would 
eontinue to increoM in magnitude for the next hundred 
yeare of eo until the eupply and decay of radium D attained 
a tteady value By that time radio-active experiments of a 
delicate nature would become difflcult or impoiiible as the 
exated activity would rapidly discharge a gold-leaf electro 

the excited activity can be largely removed by arid 
the infection will at present cause no senous difficulty in 
the majority of experiments on radio-activily particularh 
as the leak arising from it remains almost constant for 
weeks or months But when in electroscope with a very 
small natural leak is required it will be necessarv t > emplos 
fresh materials whiih have not been exposed to emanation 
It appears desirable in the rase of laboratories not yet 
infected to keep radium in sealed vessels and to blow the 
emanation into the open air ind not into the roims of the 
laboratories A S Fvp 

McGill University Montreal February a? 


International Atomic Weights 
Tin rommittees engaged in re\ ising the t ibles of iloniit 
weights h ive now sent in their reports for 1005 J he oni 
whith atipeaied m the Biruht is of lourse printel in 
German and thit which has just been rirrulucd li th 
Chemical Soiictv is in Fnglish 

Unfortunately there is a i^ant' f uniformiti in the n lining 
of the elements Thus in thi 1 nglish table we fnd 
Glut muni (,1 and Columbium C b whereas in the German 
table these elements ire calltd Berylium Be ind Niobium 
Nb respectively HistoriiuU) nn doubt the names adopted 
in the Fnglish table are mor at curate But in all text books 
the names and symbols employed in the German tables are 
Used and have been for many years 
ft IS difficult to see where the idvantage in making the 
change tomes in but on the othtr hand the disadvantages 
of having two forms of nomentl iiure are obvious 

, , , r Mot i wo Pprkin 

I ondon M irth S 


The Planet Fortuna 


pRRHAis Alta quoted his Jusenil tortettU 
W r P (p 410) has failid to do Ihe ptet v 

well satisfied with Ihe lints th it he gives them tw 
his tenth ind fturUenth satin s And thes run thus 
Nullum nuniin habes s sit prudentii nos le 
Nosfaiimus Fortuna deam t-eloque let 1 nus 
W 


liiB lines ate variously quoted and I cannot sa\ whit 
version Airy fnnured I believe ht spoke from menitri 

w r p 


CO^lA RICA * 

T J P to 1540 Spam had reserved for the crown that 
y part of the territory of Veragua lying west of 
the porUon which had bren granted to the heirs of 
Columbus, but in that yeir it was erected into a 
province and called Costi Rica It lies between 
Nicaragua and the newly hatched, but featherless 
republic of Pinim-l ind Is the smallest State of 
the New World eveept Salvador But it is one of 
the most interesting for, with Panamd it forms 
the connecting link between North and South 
America, not only physically but ethnologically If 
more were known of its ancient mhabitants their 
type, character, modes of life habits and customs 
inter-tnbal relations and forms of worship and of 
the rums of ancient towns and burial places which 
are silently dotted over the country, one might go 


Royal Bthaokisical Mm 
(StoAbelm C E TiMn 
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far towards a solution of many vexed problems as to 
the relation betwen early Mexican culture and that of 
the Andean peoples—Chibefaas of anaent Cundma* 
marca, the Quitos and Caftans of Ecuador, the 
Quichuas and AymarAs of the Inga empire Much 
of the data necessary to the formation of a just 
conclusion are buried on the slopes of the volcanoes 
of lumalba Irn/u Barba and PoAs, and, m diat 
richest of fields for archaeological research, the 
distncl lying between lake Nicirigua and the Gulf 
of Nicoya on the Pacific coast of Costa Rica, while 
thi lowlands Iving between Nicaragua and the 
Atrito River of Colombia probably hi& under their 
d( nscly matted ind slmost impcnetrible vegetation, 

[ nhntcver ev idem is msy exist of their occupation by 
nisn not only in the far-remote pxst but even at 
the date of the Sp mish conquest 
I Hcni e wc m ly welrome a sen ntific examination 

of my section of the region outlined above but 
(Spot I illy when thq results nre so carefully and 
cleirlv set forth xs they xri in the work under 
review—a Ixrgi qu irto volume ruhly illustrated It* 
public ition IS well IS the explorations of which it 
tre^ts hivi lx in mide it thi expense of Mr Ake 
Sjogren who his presented to the Royal Ethno¬ 
logic il Museum of Stockholm the valuable 
iichaiological iillection with which Mr Hartman 
rt tumid horn This gentleni in whose studies had 
well cquippid him for his task proceeded to 
(osti Rica in iSqy where he remains more than 
< veir in the territory once occupied by the Guetare 
rue He commenced his researches in May (the 
beginning of the rainy season) near the hactenda 
of Mercedes which is situated on the Guapiles 
branch of the Costa Rica Railway about fifty miles 
from Port Liinon 

On the Atl intic side the moisture-laden atmo- 
spheri -ind tropical heat have clothed the mountain 
chiins snd thi low sw imp hnds with itemal verdure 
with forests which are almost impenetrable, woven 
together is thiv nre by hsnas passing from tree to 
trei Neither ibongin'il nor Spanish culture ever 
ni idi grt It inrosds on the primeval forests of the 
Athntic coast 

Near Mercedes is a mound *ibout 100 feet m 
di nni ter nt thi b ist 65 fi et it the lop and 
an feet high It is in 1 partijllv walled en- 
ilosun and probibly servtd is » platform on which 
to ertit statues ficing the rising sun The mound 
mny have bern covered with a wooden structure 
I with a thatched roof Among the many human 
I figures found thi re all mutilated were two of life 
M/e one of which is notable as havmg car plugs 
The chest md bnek are crossed by two thick rojies 
which pass over the shoulders and reach to the hips 
The right w rist supports a human held The other 
large statue has its hands resting on the hips The 
heads of both figures are covered with conical hats 
Rudely sculptured representations of alligators, pumas, 
-md o»her anim-ils were found but in fra^ents 
All of these including the statues were cut from 
hard basaltic lava 

Mr Hartni'tn also eximined the extensive bunal 
pi iLCs of thi nncient inhabitants of this district, and 
opened a greit number of cists These van^ in 
dimensions but it is ipparent that they were rarelv 
intended for the interment of more thin one person 
Thev had side and end walls of cobble stones, but 
the bottom and top were of slabs o' limestone The 
horizontal section of the cists was very irregular 
Only in one did he find traces of bone but the “ dark 
soil near the bottom seemed to prove that the body 
or bodies had been placed there *’ 

Manv vessels of burnt clay, somedmes roughly 
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decorated were lying in the cuti but a great part i decayed for removal Summarisii^ hia year’i work 
of them covered with coot appear to have served he ta}» of the culture of the Guetares “that it 
as cooking utennls Several oontamed charred j proves to be that of a stone age people of high stand> 
maize and fraramits of com ebbs In one was ) ing possessed of ornaments of gold and copper but 
found some Millefion beads the manufacture of with no tools or weapons of metal at all We have 
which was an important industry in Venice during no data whatever to enable us to determine how far 
the latter part of the fifteenth century and the back into the past this culture reaches but the 
author says that * Later on I discovered a number presence of be ids of glass in the graves gcK.s to showr 
of this kind in a grave at Oson in the highlands * that it continued to exist after the arrival of the 
Ihus It appears that these Indian towns were still Spaniards No trices of a more primitive culture 
in existence at the time of the Spanish invasion were met with 
Mr Hartman also opened a cache similar to a Similar cists ire to be found on the slopes of 
cist but there was no proof that it had ever been Popocatapetl in Mexico 7 aculen in Guatemala 

used as a grave in fact it was too small It <.on Chiriqui in Panama and at Vrayo in the Cauca 
tamed sixteen clay vessels some of them ornamented valley of Colomb a In outline and elegance the 
and much broken pottery There were several clay vessels of the Guetares are inferior to those 
globular bowls and vases The practice of secret- found in Chiriqui but the objects m stone from the 
ing household articles as well as food in pits or in two sources closely resemble each other 
caves has from early days been observed among It is to bt ret,retled that Mr Hartman has not 
widelv disseminated tribes of North Amenci given us his views as to the ethnological relitions of 

The work yard of the ancient stone cutters was the Guetares to the other aboriginal tribes of Central 
happily discovered and many unfinished idols were Vmerica No diubt in his travels subsequent to the 
lying about researches so elaborately detailed in his valuable 

In June iSqs I roughly examined the mounds volume he must have formed opinions of much im 
and seme of the grives mar the ha tenda of portance to the student of aboriginal America Costa 
Mercedes and especially remember the two great Rica was a dcbatabl ground between the Mexican 
statuis describid bv Mr H irtm in People resident 



in the vicinity who know much of the ngion said 

that the whole Santa Clara district occupying the race and the w rl kc Car b if the northern shore of 
slopes of Turnalba Irazu and Barba and the South America It may perhaps be conceded that 
heavily forested lowlands to the nmth and east are an offshoot of the hii,hland people of Mexico pressed 
dotted with ancient bunal grounds south and east from Chiapas into and through the 

From the coast lands Mr Hartman ascended to long strip of the Picifit coast occupied by the 
the highland plains near Cartago one and a half Chorotejs is or Manguiv followed the Pacific slope of 
miles west of which town is the water divide the Cordiileri and the nirrow belt of land between 
5100 feet elevation between the Atlantic and Faafic lake Nicaragui and the ocean, penetrated into 

Oceans Cartago is about 4800 feet above sea level north western Costa Rica settled and helped the 

and hes upon the southern slope of the volcano of Mangues to develop a considerable civilisation m the 
Irazu the only one of Costa Rica which has eiwted Guanacaste and Nicoya districts and in part suMu^ 
compact lavas In its eruptions of 1841 and 1841 it all the mountainous area Iving north and west of the 
almost completely destroyed Cartago which was river Reventazon The culture which was 

the former capital of Costa Rica In its vicmity Mr charactenstic of the region indicated was infinitely 

Hartman uncovered numerous cists similar to those superior to anything attained by the Guetares for 
of Mercedes but they contamed a greater variety of the Mangue-N^ua people carried some of the arts 
potsherds and ornamental pott^ He made such as pottery sculpture weaving and tiUing the 
espeaally rich collections at a spot called Chircot ground to greater perfection than any of the tribes 
where he observed that a favourite figure of the occupying the temtory between theirs and that of 
anoent artisU was a flute^laying ^ In the the Chibchas of the plateau of Bo^ti In their 
stone-bordered necropolis at this place he found 305 grave* are found examples of the ceramic art and 
nets many of diem in diree layers In about thirU gold ornaments showing taste in design superior to 
there were skeletons or framienU of skeletons which any that the present civthsed Indian of Costa Rica 
averaged five feet m length The skulls were dob- can equal Their graves produce beautiful specitnens 
chocephalic but most of the remams were too of obsidian greenstone and ^ely wrought nephrite 
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toob and lade ornaments kntvet hatchets arrow* 
bea^ amuets nnRS and a multitude of stone seats 
and idob 

Let us hope that Mr Hartman may follow up hia 
good and useful work by an exploration of the north 
western slope of the country which has been the 
scene of his labours Giouoa Eakl Church 


PROGRESS IN AERIAl NAVIGATION 

T he problem of aenal navigation has been 
attacked bv direct methods for so many 
centimes that the results of the recent adronaulicm 
competition at St Louis can scanely be ret,nrdrd is 
a matter of surpnse It is doubtful whether the 
offering of brge prizes for the achievement of a 
result which has been attempted for years without 
success IS the best means of promoting progress 
As will have been learnt from the daily Press the 
great pnze of 20 000/ was not even competed for 
and a much more useful purpose would hive been 
served by a systematic and organised attempt to 
encourage by means of prizes investigations 
calculated to throw an indirect light on the general 
question of aerial navigation sudn for example as 
improvements in the emcieniy of propellers diminu 
Uon of the angle of gliding of gravity propelled 
machines redmtion of air resistance of motor pro¬ 
pelled balloons solution of the difficulties connected 
with loni^itudin il stability especially in gtidini. 
machines tnvrlling tt low speeds and what is still 
more important the disetvery of new results in anv 
direction whatever calcuhted to open up fresh 
methods of approaching the whole question 
If we chronicle merely the attempts that have 
successfully been made in striking out on new lines 
leaving out of 11 count improvements subsequently 
made on the same lines and also omitting early 
attempts such as those of Dante of Perugia and Le 
Bris a history of aenal navigation will be summed 
up in the following short list —(i) Montgolfier s dis 
covory of the bslloon (a) spplication of mechanical 
power to the propulsion of balkions by Renard and 
Krebs (3) mt^uction of gliding expenments under 
gravity by I ilienthal (4) the introduction of expic 
Sion engines and Other light motors theoretically 
capnble of maintaining a fl>ing machine in the air 
Each of these innovations hss brought the goal more 
distinctly in view and yet expenments so far have 
left I wide gap between the results of actu^il per 
formance and what is necessary to render aerial 
navigation practically useful Ihe special difficulty 
connected with aenal navigation is that it is not 
easy to see how to approach the problem except by 
direct methods of attack while tne great majority 
of scientific discovenes have been maim indirectly as 
the result of observations originally undertaken for 
some entirely different object that has been known 
from the very outset to be possible of attainment 
By analogy with fishes and birds respectively the 
two forms of machine experimented on involving as 
they do the use of gas bags and aeroplanes or aero- 
curves might not uiappropnately be described “is the 
lenal swimming machine and the flying machine 
proper It is somewhat remarkable in me face of 
natural evidence that the swimming machine has up 
to the present proved by far the most tractable of 
the two and has undoubtedly led to the best results 
It IS the safest to experiment with That accidents 
have frequently occurred is perfectly true but the\ 
have all been attributable to causes not beyond the 
ken of an ordinary practical but intelha^t mechanic 
Of aerial swimmers constructed within the last few 
years the most notable ones are undoubtedlv the 
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Santos Dumont senes the ill-fated De Bradaki air¬ 
ship the Lebaudy Barton Spencer Baldwin Ben- 
bow Beedle and Deutsch forms A few details of 
these collected for comparison may be of interest 

M Santos Dumont s No 7 is 160 feet long and 
23 feet in diameter ind is provided w ith a four-c^inder 
motor capable of developing 60 horsepower and 
making 1200 revolutions per minute Its prede¬ 
cessor No 6 wis 108 feet long and 20 feet in 
diameter with i motor of 16-20 horse power This 
vas the machine which won the Deutsch pnze and 
Its speed relitive to the mr w-is probably about 19 
miles an hour No 7 was originally intended to 
compete at St I ouit but M Santos Dumont did not 
inter 

The De Bradski airship is now 1 thing of the 
past It was III feet long and weighed about 
t923lb and a special feature was that the machine 
was not qmte 1 ght enough to raise itself the ascent 
being effected by a screw revolving in a horizontal 
plane The experiment ended in October 1902 with 
a fatal accident the airship becoming unmanage¬ 
able and the car breaking away owing to the weak 
less of Its supi orting wires • 

Ihe experiments of MM I ebaudy have been 
rimarkably successful in spite of an accident which 
destrojed their first machine in November 1903 
This did not deter these indefatigable aeronauts from 
constructing partly out of the wreckage of the old 
one a new machine of the following dimensions 
length 58 metres greatest diameter 98 metres 
Volume of gas 2600 cubic metres or about m 000 cubic 
feet motor a four cylinder Daimler of 40 horse pow er 
running at 2^0 to 1200 revolutions per minute pro 
pellers two screws 244 metres in diameter running 
at 800 to 1000 revolutions per minute Of the thirly 
voyages made with this aerial cruiser in 1904 the 
following appear to have been the most successful — 
August 16 a distance of 16 miles in 41 nunutes, 
Nevember 22 a run of i hour 33 minutes \n 
accident occurred on August 28 owing to the 

swimmer breaking loose but it floated awav to 
a distance and finally got caught in a wood 70 
kilometres distant whence it was brought back with 
slight damage Ihe present model is remarkably 
like a fish in shape and the resemblance is further 
iccentuated by the tail like double honrontal rudder 
in the stem ihe balloon has a flat base with a 
long vertical keel and all these arrangements are 
well calculated to make it trivel steadily 

Bwond the mere rumour of an accident last spring 
the Birton airship seems to have lapsed into oblivion 
of late but it must not be forgotten that a year is 
small interval of lime in the construction of aero- 
autical machines The dimensions given are as 
follows —Length of balloon 170 feet diameter 
40 feet total estimated weight iij yoolb number of 
propellers six each consisting of six blades arranged 
tindem fashion placed in purs one on each 
side of each me tor motors three in number develop 
ing 50 horse pow er each and running at 1600 revolu¬ 
tions A peculi inty of Dr Barton s design is the 
senes of aeroplanes thirty in number employed to 
raise the machine The shape of the balloon and 
the structure of the underlying framework and car 
suggest the possibility of considerable head reaist- 
ance 

Of the performances of Messrs Spencer’s air¬ 
ship satisfactory records were given in the Pi^ at 
the time The dimensions ore Length 93 feet 
diameter 24 feet prcmller a single screw la feet m 
diameter placed in front engine of 24 horsepower 
running at 10^0 revolutions 

Mr Baldwin s and Mr Benbow s airships ex¬ 
hibited at St I ouis appear not to have made any 
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noteworthy perforaMoce* the former having faded If observations of this kind were made it wouM 
to stem a wind of six to eight milee an hour and be possible to work out on paper the oscillations and 
the latter having made progress at the rate of three to ascertain the lowest velocify at which a macfafate 
miles an hour We have before us a bnef descnp- would ghde safely 
tion of the machine with which M? Beedle made a 
Mcmsful prelindnaiy tnal in Novembw 1903 and 
forthcr trials were promised for last spnng Mr 
Beedle proposed to dispense with rudders and steer 


by means of a screw fan in front which could be 
tum^ in any desired direction an arrangement 
calculited to leave much to be ^ired in the matter 
of steidiness The particulars are —length 00 feet 
diimeter J4 feet horsepower 12 Of the Deutsch 
swimmer only a model was exhibited at St Louis 
A companson of the figures of several of these air- 
Miips gives the impression that the Lebaudy balloon 
IS far ahead of most of its rivals m its well designed 
proportions The only questionable feature is the 
presence of horirontal rudders at the back of the car 
in a plaM where they might prevent the stream lines 
of air from closing round the balloon and thus 
inCTeaw the resistance About this point MM 
L^audv are beat able to judge 
^e limits of speed of the aenal swnmmer main 
able by existing methods are now pretty well known 
and fall far short of the smount necessary to travd 
in the tMth of a high wind StiU the navigable 
TOlloon offers the most promising field of experiment 
for those who are not prepared to devote themselves 
to a long lourse of purely mathematical and experi 
mental researches or to run blindfold into the 
dugere which such a course of study would enable 
them to predict 

For the successful realis'ition of mechanical flight 
proper what is most wanted is a complete and ex 
haustive investigation both by mathematical and 
experimental methods of the longitudinal stability 
of various forms of machine gliding at various angles 
^IllSi '*”^**' mechanically pro. 

The small fluctuations of a gliding machme about 
steady motion are determined by exponential functions 
of the time the coefficients of which are the roots of 
an equaticn of the fourth degree If these roots 
determine oscillatory motions there will be not one 
out two cfiffcrent osollations of the machine in a 
vertical plane Fither of these oscillations may 
increase or decrease with iho time and unless they 
Wth tend to decrease the pitching will become 
dangerous and the machine will overturn Photo 
graphs of the paths of gliders taken by Mr Williams 
some time ago with magnesium fight distmcUy 
mowed the two osc-ill itions and in several cases the 
final wertuming mam inner perfectly ci nsistent 
with theory 

Now It is possible to determine ea^enmentally for 
any given machine the coefficients of stability when 
gliding at every different angle To do this it would 
be necessary to measure by means of dynamometers 
w force and couple components acting on either a 
foil sized machine or a model when moved through 
the air in diuGrent directitti^ in lU plane of svnimetrv i 
It IS neces<wry also to take account of the small ' 
manges in these forces and couples when the machine 
has 1 stnail ratational motion surh 'is occurs ishen 
It IS turning upi^rds or downwards in the course of 
Its oscillitions These small changes may and in ill 
protabihty do play an inroortant part m affecting the 
stability A whirling tabfe gives exactly the kind of 
small rotation required in addition to the necessary 
translatory motion By reversing the model expen 
mented on the direction of this rotation may be 
reversed md the differemis of the two sets of 
dynamometer readings will give three of the coeffiuents 
Ox $tabjJity 
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would ghde safely 
But expenmenters have hitherto confined their 
attention to measurements of the air resistance and 
very few have up to the present given mudi atten< 
tion even to the variations in the position of die 
centre of pressure except for a few cases such as a 
square lamina The object in most cases has been 
merely to find out the sp^ at which a flying machine 
would travel under fav urabk conditions and not its 
powers of extricating, itself from the most unfavour 
able positions which it might assume on a gusty day 
Stability of motion is a phenomenon which rarely 
enters into practical problems In the flymg 
machine it is of paramount importance 
A similar mathematical investigation has been 
made by Si^or G A Crocco in Italy in connection 
with stibility of airshtjis but the author obtains 
an equation of the third instead of the fourth degree 
He however takes no account of the fluctuations in 
the horizontal motion which are certainly of 
im^rtinre in the case of gliders 
Meanwhile the irtificial balancing of gliders under 
gravity h is been the subject of x considerable number 
of experiments in Anerica and more recently in 
I ranee md the initial success of Mr Orville Wnght 
— rising from the gro md on a motor driven tnachTne 
the face of a w md and landing safely constitutes 
the first aihievement of an actual flight It is a 
matter of congratulation that Mr Wn4.ht was not so 
emboldened by his sictess that he b^ame reckless 
and pushed the experiments on to i pnmature 
end 

The large curved surfaces of the disastrous 
I ihenthal and Pilcher experiments have now given 

? ilace to a pair of narrow superposed rectangles ^t 
ntroduced bv Chanute and Hemng The tail has 
since m the hands of Messrs Wilbur and Orville 
Wright been i j I ictd by a front rudder and the 
adoption of a hori/onial position b plat ventre 
shows that the maintenance of balance has been 
reduced to i matter of steering 
These types of gliders have been taken up m 
France by Captain berber of the Artillery and 
subsequently by Mr Frnest Archdeacon both of whom 
have become cnihus istii aviators and have m 
their turn brought gliding exjerimints into consider 
able populantj m th t countr} Vs Ciptam berber 
remarks a sloping hillside with a wind blowmg 
straight up it are leiessary and a convenient experi- 
mcnting ground has b n fiund at Mtudon With 
the object of caper m nting on larger motor driven 
models Captain Ferbcr constructed an aerodrome 
consisting of a col imn eighteen metres high support 
mg a rotating be im thirty metres across 
apMratus wwld be very useful for determining the 
stability eoelficients of an actual machine firmly 
•dtached to its beam but it must not be forgotten 
that any kind of suspension may seriously modify 
the iongitudina][ oscill'itiofib So too may the rota- 
tion about the vertical axis it is much easier to make 
1 glider describe a corkscrew path than ghde in a 
straight line A kite illustrates the same properties 
Its osollations also depend on a biquadratic equa¬ 
tion but tlte supjwrting stnng modifies ttiw: 
rtaracter and Mr Codv claims that a man has 
been hf^ feet by kites though how the photon 
f,raph ol the C ody man lifting kite ftao feet high ” 
was taken which appears m the A eronaiifieal /oumal 
it not explain^ -nie use of kites for saving 
life at sea might weU recwve more attention than 
has bwn bestowed on this question up to the present 
The clumsy plan of sending up rockets m the teeth 
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of a g^le such as would just blow a kite line from 
ship to shore needs reconsideration 
Little has been published about Prof Langley a 
experiments beyond a reference to the accident which 
gave Prof Manley a premature bath in the Potom ic 
The idea of combming a ghder and boat was tried 
initially with success and uTtunately with failure by 
Herr Rrass on a reservoir a few miles out of Vienna 
near the mnn rulway line from Germany Major 
Baden Powell has adopted the same plan at tiic 
Crystal Palate Ihe m'lchine descends a kind of 
chute from a height of about thirty feet and is shot 
off into the air about six feet above the water With 
this small height it is not unlikely that su cessful 
glides might be made even if the steady motion were 
iMgitudinally unstable for by careful projection 
several w ive lengths might safely bt described in 
the air before the pitching became dangerous 
It IS probable that a motor driven machine 
travelhng at high speed would be much more stable 
than a gravity machine but to understand the 
management of the machine is a necessary condition 
of success and the more this can be made the subject 
of mathematical study the easier will the task be for 
in aeronaut who is perfectly familiar with the equa 
tions of motion In regard to the effect of speed on 
stability the pretty butterfly like hel i optcra 
driven bv elistic must not be quoted as instances 
Thev rais.e themselves ncarlv vertically we arc 

(Oncerned with machines moving nearly horizontally 
hrom all that has been said above it will be seen 
that there is plenty of work to be done in connection 
with aenal navigation At the present time t ireful 
quantitative measurements of the coefliaents of 

stability of actual machines by attaching them to 

whtrluig tables are even more needed than further 
balancing experiments in mid air 

G H Bryan 


PHAISJOS AND HAGIA TRJADA CRETE 
T N the south of Central Crete a day s journey from 
Candia on a good horse lies the scene of dis 
covenes no less important than those of Dr A J 
Evans at Knossos They consist of the rums of two 
palaces one large and one small but both built on 
the same general plan and with the same materials 
^tone and concrete) as that which has made Dr 
Evans famous There can be no doubt that all three 
belong to one age and one social system thit they 
were under one Government is clear from the fact 
that none of the three were fortresses Crete was 
in fact as Thucydides told us long ago a sea power 
which had no tear of assault by lind With the 
architectural or histoncal intorst of these remains 
we need not concern ourselves at present nor with 
the general character of the articles found in them 
In all three we meet with vessels of use and ornament 
painted frescoes inscribed blocks or tablets seals 
human and animal figures and articles of domestic 
or rehgious character But in or near Hagia Tnada 
there came to light a number of objects of special 
interest which distinguish that palaM smallest of 
the diree above the others 
First there is a sarcophagus of stone pamted upon 
all four sides Each of the two ends bears a chariot 
m whidi are two female figures, a pair of horses 
draws one a pair of gnfiSns me ofiier Hie two sides 
bear a representation of sacrifice to the dead Men 
leading animals—bull goat or sheep—women with 
baskets of fruit, others with bowls apparently full of 
wine or some other liquid whidh is being poured 
into a large jar, a flutist and a harper ^plajnng upcm 
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a lyre of seven stnngs (which are therefore older 
than Terpender by a Uiousand years), men carrymg 
animals in their arms, and lastly the dead man 
himself standing beside a tree before his own tcrnib 
md receiving the pious offerings A most noteworthy 
fi t in this rtpresentation is thit the men wear 
women s skirts 

Next comt three vases of steatite each bearing a 
scene carved in relief The workmanship of these 
t irvin^s IS istonishing for its finish and the designs 
arc full of life reminding us not distantly of good 
Attic work On one \ase d couple of youths stand face 
to face one leaning upon a spear or staff the other 
bearing over his shoulders a staff ind a whisk of some 
sirt ^th are naked save for thr familiar loincloth 
of the Mycemeais (which the Greeks never wore ex 
cept in the very earliest times at the Olympian games) 
and high boots of the same kind which are still worn 
III Crete and al \ as s have been The second vase repre 
sents several p is of men some wrestling and some 
boxing and a b 11 hunt or bull baiting The boxt rs 
hive their hards bound about with straps of leather 
or something 1 ke a fingerless glove Some of these 
men wear helmets which in part at least seem to be 
made of metal ind helmets hitherto have been un 
dreamt of at this period 

But the last vise is the most striking of all It 
bears a procession of men marching two and two led 
by a personage clad in a stiff bell shaped tunic covered 
with scales He is bareheaded and carries a long 
staff or sceptre resting upion his shoulder The men 
behind him we ir fl it caps something like to a turban 
and loincloths and each carries over his left shoulder 
a long pole branching out into three long flexible 
wands at the end In the middle of the procession 
are four men singing one bearing the nstrum of 
Isis these have no wands Some see in this a 
triumphal procession of soldiers after war The lack 
of arms or shields makes this unlikely the three¬ 
pronged objects can hardly be weapons for they seem 
to be flexible but what they are it is impossible to 
say TTiose are more likely to be right who believe 
It to be a harvest fesUval of some kind and the three¬ 
pronged implement an implement used in some 
harvesting process If we m ly assume that these 
objects have no use at all but are ornamental (which 
IS not likely) the whole might be t religious procession 
without regard cither to war or husbandry 


NOTES 

Tub Baker an le turc of the Royal So lety will be 
del vere 1 by Dr Hoi ace f Brown F R S on Mardi 43 
ujon the subject of Ihe Recept n and Ut lisatlon of 
Lnergy by the t reen Leaf 

It is proposed to erect in Jena a memonat to Prof Ernst 
Abbe so that all who see t may be reminded of his great 
services to opt cal sc ence and industry and h s sterl ng 
qualities as a 1 an Abbe s work and influence are ap 
preciated wherever physical science and sociology are 
studied and there should be no difficulty in obtaining 
suflieient funds to ra e a noble monument to his memory 
The committee organ sed for this purpose includes the 
names of Dr Czapski Dr Eggellng Dr G Fischer 
Prof Rosenthal and Prof Winkelmann Subocriptiom for 
the memorial should be sent to the treasurer Dr Gustav 
Fischer Jena 

Seunce states that the Prusaian Academy of Science has 
awarded its Helmholtz medal to Prof Ramdn y Cajal 
professor of neurology at Madrid 
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It is announced that Prof Albert B Prescott profeiaor 
of organic and applied chemistry dean of the school of 
pharmacy and dinctor of the chemical laboratory of the 
Uniyertity of Michigan died on February 36 in his seventy 
third year 

Wb learn from the Times that negotiations are in active 
progress for the amalgamation of the Society of Arts and 
the London Institution A scheme has been prepared by a 
joint conmittee and It only remains to be submitted to 
the general body of the members whose assent in all 
likelihood will be given 

A oouuiTTXB of the French Physical Society has irranged 
to have a medal struck in commemoration of M Alfred 
Cornu 

Thb Royal Society of Naples (mathematical and physical 
section) has award^ its prua of 40I to Prof F Pascal 
the subject being the theory of the invariants of the ternary 
quarbc with special reference to the conditions for splitting 
into mfenor forma A price of sol is now offered for the 
best essay in Italian I atm or French on The theory of 
electrons and the dispersion of I ght The last day for 
sending in is June 30 1906 and the essays are to be sub 
mitted under a pseudonym 

SiNci our note on the late Prof Emilm Villari appeared 
in last week a Naturb we have received a copy of the 
Rendteouto of the physical and mathematical section of the 
Neapolitan Royal Society (x ff-ii) containing another 
notice of Prof Villari by Prof I Pinto It differs from 
the previous notices in containing a general summary 
of the scope of ViUan s works classified under the 
various headings of acoustics molecular mechanics heat 
light electricity and Rontgen rays and it will be found a 
very useful notice for purposes of reference especially for 
physicists whose time is limited interested in Villari s 
researches 

1 1IS Lancet states that the King has acceded to a 
suggestion that the riceleton of Ambush II the famous 
steeplechaser from the Roval Stables which died some 
weeks ago should find a place in the Museum of Vetennary 
Anatomy at the University of Liverpool The skeleton w II 
be mounted and placed in a prominent position at the 
I nivers ty museum and a plate will be aflUxed giving a 
short history of the well known horse 

It is announced in the Eleetneutn that Lord Kelvin will 
be the recipient of the first John Fritz gold medal awarded 
b\ the oint lommittee of the four national \mencan 
engineering societies under the deed of gift to the man 
most representative of and eminent in scientific advance 
in the eng neering field This medal was founded three 
years ago on the occasion of the eightieth birthday of John 
Fritz the famous inventor and engineer in the iron and 
ateel industry who is still enjoying excellent health 

On Tuesday next March ai Prof W F Dalby will 
deliver the first of a course of two lectures at the Roval 
Institution on Vibration Problems in Engineering and 
on Thursday March 33 Mr Thomas G Jackson w 11 begin a 
course of two lectures on The Reasonableness of Arch tec 
ture The Friday evening discourse on March 34 will be 
delivered by Sir Oliver Lodge hii subject being A Per 
tinacious Current ’ and on March 31 bv Prof J Wrigtat on 

The Scientific Study of Dialects Prof Meldola will 
give the first of his two lectures on SVnthetic Chemistry 
(experimental) on Phursday April 6 

The. Liverpool correspondent of the Lancet states that 
Mr J E S Moore who has become d rector of 
cancer research in succession to Prof ASF Grilnbaum 
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has aiso been appointed a member of the staff of the Rpyol 
Infirmary I iverpool in accordance with the terms of the 
donation that the research wwk in cancer should be carried 
on at that infirmary From the same eource we team 
that in reeponse to an appeal mode for funds to initiate a 
pwrmsment memorial to *e late Sir W M Banks the 
stun of 5513! has been subscribed Of this amount the 
sum of 1500! IS to be devoted to founding a lectureahip to 
be attached to the University of Liverpool end to be called 
the Mitchell Banks le tureship The University author 
■ties will be enabled to invite yearly a distinguished 
surgeon pathologist or anatomist to treat of the latest 
nvestigat ons and d scoi erles in medical science 

At the Optical Convention to be in May next at 
the Northampton Inst t te Clerkenwdl to which attention 
has already been d rected in these columns the following 
amongst other papers w 11 be read Dr R T Glazebrook 
F R S will del ver the presidential address Mr H 
Dennis Taylor v II read a paper on some properties of 
lens syste ns Mr Walter Rosenha n w 11 deal with two sub 
jects—the mechan cal design of instruments and some 
problems relating to optical glass Dr C V Drysdate 
will discuss bmoculirs and in collaboration with Mr 
S D Chalmers will ntroduce a discussion on aberration 
Mr J Gordon w U take up the question of diffraction in 
optical instruments Mr J Blakesley some optical 
measurements Mr J H Sutcliffe ophthalmometers Dr 
R M Wain sley educat on in opt cs Prof Forbes spectro 
ocopic vision Prof Povnting FRS a parallel plate 
micrometer and Dr W Watson FRS fused quartz for 
optical purposes Full particulars of the convenuon can be 
obtained from the eecretary Mr C L Redding at the 
Northampton Inst tute Clerkenwell E C 

fHK March number of the Amertcan Journal of Science 
contains a short account of the work of Prof A S 
Packard who d ed n Prov dencr R I on February 14 
at the age of nearh sixty six years Prof Packard was 
graduated fron the Mane Medical School and the Lan 
rence Scient fie School in 1864 At Cambridge Mass hr 
was one Of thot remarkable group of students—Hyatt 
Morse Packard P itnam Scudder ShMer and Vemll 
associated with the elder Agassui in the eariy sixties He 
served for a t e n 1864-5 as ass slant surgeon in the 
U S Army but never bwame a regular practitioner of 
medicine h s I fe be ig devoted to his chosen work in 
zoologv and geol gy He was spec ally dist nguished a 
an entomolog st a d he was on enthusiastic field naturalist 
coHettoi ind expl rer nd a voluminous author who wrote 
on a remarkably w de range of tubjects He will probably be 
longest remembered for his orig nal work on insects and 
his several text books on entomology and zoology Farli 
in his career he accepted the theory of evolution and later 
became an ardent neo Lamarckian One of his last works 
was Lamarck the Founder of Evolution his Life and 
Work He aas one of the founders of the American 
Naturalist for twentv tears its chief editor and a constant 
contnbutor to its pages Prof Packard was a member of 
the National Acadenv of Sciences and of many other 
•clentific societies 

The ceremony of transferring the museum of the 
Hastings and St Leonards Museum Association to the 
Corporation of Hast ngs took place on March 1 The 
museum is a representative one and is divided Into several 
sections The anthropological section indudat a cosmo 
politan ethnological collection geographicaJtv arranged In 
It are some good lo al bronze and bone objects a lerlei o' 
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N«olithic ttom implementt from many parts of the world 
na athnologtcal collectioo from New Guinea and the South 
S«a Islands the relics recovered from the Hastings kitth n 
middens—numbering many thousands of specimens—and 
Riiuiy worked flints of the Palawilithic period The gee 
logical section is remarkable for its collection of animal 
remains of the Pleistoiene period from the Lewis Abbott 
collection anS a collection of lAealden fossils from the 
neighbourhood The biological section has a representative 
coUectnn of the local fauna After the museum had been 
accepted by the Ma\or on behilf of the Corporation of 
Hastings Sir Arthur Rucker F R S delivered a short 
address in which he emphasised the value of museums in 
the study of natural science and commended the active part 
municipal authorities are now tak ng in educational work 
Dr J J H leall F R S expressed the opinion that local 
museums should illustrate local natural history and out 
lined a plan which would secure this end Sir Ham 
Johnston G C M G K C B also spoke on the value of 
museums 

A BOTTta thrown overboard in latitude so” 30 N long 
itude 68° 10' W bv Colonel Swalm U S Consul at Sot th 
ampton in May 1003 has just been found on the Donegil 
coast Ireland near Arranmore The bottle had apparently 
been earned by the Gulf Stream along the North American 
coast then across the Atlantic to the Irish coast lo travel 
this distance it had taken 66s dns nr an approximate speed 
of five miles a day 

Accordino lo a Reuter despatch from St Petersburg 
dated March 0 the North Pole Commission has officially 
declared that the expedition under Baron Toll to the new 
Siberian Islands In the Arctic Ocean has ended with the 
death of all the members of the party The parly sent in 
search of the expedition found in ^nett Island a letter 
written by Boron Toll saying thst the members of the 
expedition had continued on their journey though having 
only eighteen or twenty days provisions left It is there 
fore believed that Baron Toll and his companions perished 
of hunger 

Tiia Weekly Weathir Report <( March 11 issued bv 
the Meteorological Office showed that the rainfall from 
the beginning of the year was still deficient in all districts 
except the north of Scotland and the north of Ireland 
the deficiency amounted to a inches and upwards in 
several parts of England and in the south of Ireland 
During the recent severe gales however falls of about 
an inch in twenty four hours have been recorded in several 
localities In the neighbourhood of London the rainfall 
during the part of the present month already elapsed has 
exceeded the mean for March whiih it i 5 inch 

An exhibition of meteorological instruments with photo 
graphs and records of meteorological phenomena under the 
auspices of the Royal MeteoroIOfirical Society was opened 
on Tuesday at the Institution of Civil Engineers Great 
George Street Westminster and the exhibition will remmn 
open Until $ p m to morrow Pndai The instruments ex 
hibited represent oil branches of meteorology and show 
clearty the great advance which the science has made in 
recent years Continuous records lan now be secured in 
nearly all branches and in many of these ample choice is 
provided There are several forms of self-recording rain 
gauges notably the Beckley and the Richard patterns 
while Haltiwell’s unproved float pattern pluviograph Is of 
more recent invention and of exceptional sdentifle value 
The thermometer exhibits are fairly nuroerouj and of 
various designs from Callendars dectncally recording 
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thermometer to instruments of an ordinary character 
There are to be seen the thermometers in use ui Sir J C 
Ross s Antarctic Expedition 1819-43 and in the Arctii ex 
peditions 1850-59 as well as thermometers used b> the 
National \ntarrtir Fxpedition 1901-4 These instrutnenls 
show the jjreater dej;ree of accuraci obtainable in manu 
facture now than was the case sav half a century ago 
Barometers and barographs exhibit considerable advanie 
An instrument of cons derable value is Dines s self recording 
menuridl barometer and a microbarograph for the itudx 
of minor variations of atmospheric pressure under the joint 
names of Mr iA H D nes and Dr M N Shaw is Iikeh 
to prove of much value 4 tvpical climatological station s 
shown Its enclosure ontaining all the necessary instru 
ments in position for observation A prominent powlioi 
IS gven to aeroniutics and there are specimen kites with 
metet rograph in pos t on 1 here are anemometers of v erv 
varied descnptiun ti-inv of these being silf recording 
Sunshine recorders j ist and present are to be seen from 
the wooden bowl bv Campbell used it earlv as 1853 to 
the almost perfett nstrument known as the Campbell 
Stokes Among the many drawings and photographs 
mav be mentioned the watercolour drawings made dunng 
the reient National Antarctic Expedition exhibiting skv and 
tloud effects The Roval Meteorological Societj is to be 
ongratulated on the thoroughly interesting character of 
the exhibition 

Prof H Hfroksell has communicated to the Comptee 
rendui of the Pans Veademv of Aciencev January 31 si me 
of the preliminary results of the kite ascents made on the 
yacht of the Prince of Monaco in the Mediterranean and 
North Atlantic Ocean in the summer of 1904 Altogether 
twenty five ascents were made eight in the Mediterranc m 
one in the Baltic and sixteen in the Atlantic The principal 
object of the latter was the exploration of the meteorological 
conditions in the region of the trade winds The results 
show that in the lowest strata of the air there is a con 
s derable decrease of temperature with increas of altitude 
the adiabatii gradient (1° C per too metres) is always 
attuned and even ex eded in the lowest stratum The 
depth of this adiabatic stratum vanes from 100 to 600 
metres the relative humidity at the sea level is 70 or 80 
per cent and rises gradually to 95 or 100 per rent At 
th upper limit of this stratum a sudden change occurs 
the tenperature rises quickly by several degrees and the 
humidity suddenly dim nlshes to below so per cent The 
temp rature continues to r se through a stratum some 
times extending to a depth of 1000 metres and the humidity 
decreases to 10 or »o per cent at a height of 1000 mrtres 
temperatures of 30* C are experienced while at the sea 
level only as* or 23* are recorded Above this stratum the 
adiabatic gradient again holds but the humidity is low 
compared with that of the first adiabatic stratum In the 
lower stratum the N F trade is experienced the velocity 
being about sixteen m les an hour with increasing eleva 
tion the wind gradually shifted through N to N W xnd in 
1 two instances it shifted through F to S E and S A 
I south westerly current which would correspond to the 
theory of anti trades was never exhibited bv the kites 
although they several times exceeded the height of the Peak 
of Teneriffe The velocity of the N W or S E winds ex 
penenced in the highest strata did not exceed seven or nine 
miles an hour and w|w generally still less in the inter¬ 
mediate stixta 

Tub latest issues of the Proceedings of the U S National 
Museum include a description bv Dr Stejneger of a gecko 
and three frogs from the Philippine* and on article by Mr 
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Uill on the gurnard commonly known m PrtonoUu tieafntt 
which If made the type ol a n^ genui 

The structure of the squaniOM parietal creit in the akulli 
of the horned dinoeaurs of the Cretaceoui of Alberta la 
deemed by Mr L M I a nbe of sufficient intoreit to mei;j^ 
a paper by itself and be has accordingly described this part 
of the skeleton in a recent issue of the Transactions of 
Royal Society of Canada (vol z sect iv ) ^ 

OuK weekly budget includes copies of Nos 3 and<4 Jt 
the bitsungsbenchtr of the Vienna Acade lu for the cut{«^ 
year Among the notes is one by Prof Molisch •o^r 
phorescenn in eggs and potatoes after looking an4 | 
second by Dr F Werntr on the Orthoptera f the Egypuwf 
Sudan ^ 

In the January number of th American V ituraUst Mr 
J Stafford discusses the larva and spat of the Canadian 
oyster the latter of which is extremely minute and very 
difficult to distover Unlike the later stages the very young 
spat presents a dark metallic lustre When once reci gnised 
the young spat is however by no means difficult to discover 
and the sailors soon bo ame adepts in the search Although 
found on many kinds of shells and sometimes on stones 
the spat displays a preference frr the young of Lrepidula 
famicata and colonies of Palfsti verrucosa 

To the Rtologisches Ceniralblatt ot 1 ebruary 15 Mr 
J P I olsy cuntributi :> an ert cle on X generation and 
sX generation in which he proposes a theory to explain 
certain features connected with i< II development and herrf ty 
In the second article in the same issue Mr E Wasmann 
seeks to explain the origin and development of slavery among 
ants showing the manner in which a colony of Formica 
truneicota may have been gradually modifled from a type | 
In which a certain number of stranger ants were received 
as guesu to one in which a host of captives are maintained 

Ihb Otago Daiiy Times of January 6 contains an article 
on the marine fish hatchery at Portobello and the progress 
recently made there The institution was nominally opened 
a year ago last January but it was by no means in good 
working order having to contend with such difficulties as 
leaky tanks Work during the past year has been to a 
great extent confined to observing the behaviour of a few 
kinds of food fishes in captivity Many of these died off 
quickly when introduced into the tanks some apparently on 
account of having been injured In their capture and others 
owing to a difference in the temperature of the water Blue 
cod however thrive well although the endeavours to rear 
the fry were unsuccessful The introduction of the Furopean 
lobster is contemplated 

Mr L Frsdbrico director of the class of science in the 
Belgian Royal Academy sends us a copy of an essay (from 
the BulUtin of the Academy for December last) on the Glacial 
fauna and flora of the plateau of Baraque Michel the 
culminating point of the Ardennes Ibe boreal conditicns 
of climate have it appears preserved on this exposed plateau 
a small colony of animals and plants of on essentially arebe 
type the nearest reiobves of which are to be met with 
only in the extreme north and on certain much higher 
mountams in oenbal Europe This assemblage seems to 
be at the critical stage os regards temperature a very slight 
elevabon of which erauld lead to its disappearance We 
thus have a deffnite refutation of the prevailing idea that 
the temperature of this part of Europe has been higher at 
some date smee the Glaaal epoch than it is at the present 
day 

NO 1846,VOL 71] 


Ihb February number of the Johns Hopluoa Hosiril^ 
Bulletin (vol xvi No 167) is mainly devoted to analsaqy 
rhe teaching of anatomy it discussed by Mr Mall who 
also writes on the working of the Anatomy Act (USA) 
and oreservation of material and the anatomical department 
Of the University of California is described by Dr FUnt 
4|iEree papers dealing with points in the development of iho 
i^^ne/ a arview of blechsig t researches oil the brmtn and 
Vt aAirts on bod^ snatching in England complete the 
contenb bf an excellent number 

■On Ahe subject of the mandrake or mandragora Mr 
if Bi j^ai^lph has collated in the Proceedings ot the 
American Aci^emy of Arts and Sciences (vol xl No is) 
a number of leferenccs from the classics from which ha 
concludes that oiv acqount of its norcobc quolibes it was 
employed as an an-eSthetic about the first century of the 
Christian ora 

bxpFRiMLS rs bv Mr E S Salmon showing that biologic 
forms of Erystphe gfamtuis can be identified according to 
their power of infcx^^ different species of cereals have 
been previotfslv n>fe(rcd to Pursuing hix investigations on 
the subject Mr Sqhhon states in the dnnols of Botany 
(January iqo^ that portions of a host plant which la 
normally immune bsfebme susceptible to infection by the 
fungal conidia if tn^ one Injured or subjected to heat or 
the action of an’esthebesk hut the lonidta produced as a 
result of sich infe tion Mnnot attack a healthy plant of 
the same spec 1 s The practical application of this fact is 
far reaching as a wheat rust can in this way spread to 
barley leaves which have been injured by animals or storms 

WifH the objrct of arousing interest in the subject of 
the giant trees of Victoria^all species of Eucalyptus—Mr 
N J Caire has oltiited data as to site height and 
localities of xpecin ens known to him in a paper published 
in the Victorian Saturalut (January 1905) Big Ben a 
specimen of Eucalyptus amygdalmus poss ssing a trunk of 
I 57 feet girth was destroyed by 1 bush fire in 190a and 
I Billy Barlow a blaikbutt of the same circumference was 
i sacrificed for the Paris Exhibition both these veterans 
were probablv more than a thousand years old Most of 
these tree* of enormous girth present signs of senile decay, 
as shown by broken tops or later by hollow stems 

The results cf recent experiments have proved con¬ 
clusively sajs the Pioneer Mail that silk of excellent quality 
can be raised m Ceylon and samples of cocoons raisSd at 
Peradeniya from Turopean seed have been classed by a 
Furopean expert as second only to the best Italian silk 
Hitherto all ixperiments have been on a small scale limited 
partly by the comparative scarcity of mulberry trees The 
time seems now to have arrived when more extensive tqief*- 
tions might be undertaken with advantage and with this 
object It IS proposed that an experimental silkworm rearing 
establishment be created A scheme is under consideration 
by the Ceylon Board of Agnculture 

SoMB interesting observations of the spark discharge from 
a Holt* machine are described in a paper by Dr L 
Araaduxzi in the Atti of the Italian Electrotechnical Asso¬ 
ciation for 1904 Marked variation* in the diaractor ol die 
discharge were observed with varying atmospheric condi¬ 
tion* 

Thb peculiar photographic activity of hydrogen 
has recently been considered by Graete to be due to a 
speaal radiation in virtue of the (act that its ufluenee 
IS capable of penetrating solid bodies, partioilarly tWa 
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ikeMs of nwtaU It u, howover diown by J Precht wid 
C Otonlu, in the VtrhatuUtmgtn of the German Phyeical 
Sonety (vol vii p S3) hydrogen peroxide iteeif m 
cnpeUe of penetrating thin films of gelatin celluloid indm 
rubber and black paper the peroxide bring lubsequentlT 
capable of detection by titanic acid Metals in the dors^i 
of the thinnest sheet are nevertheless impervious to'()dro 
gen peroxlfie if small holes be not presen\^the svna’ls 
true of thin films of paraffin glasl^ and ebanHe 

Two papers dealing with the atrurste measuretnrnti of 
coeffitienta of expansion are contained in thn Jandai^ aui*< 
ber of the Physical Review Mr tiL hkAltlst^ R«fn4^ 
describes the determination of •the dqpftuneit(*bf pxpatisiqn 4f 
quartz between the temprratuns of 36* and ^ck° i. 
means of Pulfnch s optical method* ancheshows that up tb 
about 350° C the expansion of quartz follows a straight line 
law, between 350” and 470° C it is netessary to include » 
term involving the square ihe temperatun whilst at 
500* C a sudden large increase in {he expansibilitv becomrs 
visible At this temperature 11^ IS (mbable as suggested b\ 
I e Chatelier that quartz undotgon a rhai|ge into a second 
modification having very different^hvsi^ propertiek from 
those of the ordinary form rff^ second paper b) Mr 
H D Ayres deals with the measitfement by Pulfriih s 
method of the coefln lents df linea^^pansion of the met ils 
(luminium and silver at tempdrewras betwien too° and 
-184* C ^ 

riiF firm of ley bolt NacHfofger in Cologne has re entiv 
issued a very complete and Interesting catalogue of physnal 
apparatus and fittings sold bv them The book starts with 
a history of the instrument trade in Cologne during the 
last (entury In its second section we find an account of 
the construction and fittings of various (hemiial and 
physical institutions It is noteworthy perhaps that while 
the students laboratory with its work tables and appliames 
for expenments figures prominently in the chemical instiiu 
tions the arrangements for pradical work by the students 
in the physical laboratories are diktinctly less complete 
After this follows the catalogue proper filling some 8co 
large pages profusely illustrated and admirably arranged 
Ihe book will be most useful to the teacher ind is a 
striking illustration of German enterprise and go At the 
same rime it is observable throughout that the apparatus 
is Intended chiefly for demonstrations and the lecture room 
Ihe list of electrical measuring instruments for example 
IS comparatively meagre, while there are not many examplek 
of the Simpler forms of apparatus supplied to on English school 
laboratory for use by the students It is probably the cast 
that such apparatus is less used in Germany than here but 
though this Ik absent the book is full of apparatus of the 
greatest value and utility 

A SBCONO edition of Prof I uigi de Marchi’s Meteor 
ologia generale ’ has been published by the house of 
Hoepli, of Milan ] he book has been revised and en 
larged 

A saooND edition of the ‘ Rural Calendar,” fully revised 
aial enlarged, has been prepared by Dr A J Ewart and 
published by Messrs Davis and Moughton Ltd Burning 
ham The book is a helpful index to observations of 
animate nature throughout the year and a guide to 
gardening and farming operations It includew an am 
floal key to the commoner wild Bntldi herbs giving 
deacr^ition, common name, scientific name, and natural 
order By using this key as plants become available a 
good knowledge of common flosrsrs magr be obumed 
The price of the book is one shilling nat 
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OUR ASTRONOMICAL COLUMN 

STRirruRX 01 TIU Coi^NA —In an interesting paper pub 
lishrd in No 3 (i jo^ of the Rttice gintrale det Settnett, 
Dr Ch Nordmann discusses the structural details of the 
silar corona and their causes In the first place he shows 
(h It the incurvation of the coronal rcys c moot b due solely 
to the iirtion of gr ivitation for the ingles which they make 
with the normals tc the limb it Ihi points of their pro¬ 
tection aie fir too small for this the irv 
* He then shows that the minimum corona which ob 
t tnffis It the tiiiic when the solar surf ice is least disturbed 
I sanplv assumes th form n itural for it t issume under the 

f action cf centrifuj, 1 for if it be granted that the parti 

^^s'snrmtng the irnnal streams an exactly balanc^ in 
“’tW solar clmosphere that is to sav if their weight is 
count rbalanced bv the force of the light repulsion At 
“lines of maviinu n when the solar surfaie m the sun 
spot (f ( equ itorial) region is most disturbed the 
lo il disturbances end their consequent convection currents 
modify the action f the normal centnfugal forces and thus 
pr duce the ahnoniial uronas observed at eclipses occurring 
dur ng pccriods if in viinum solar iilivity which although 

of the fcinie genei cl form varv gre itlv in their detailed 

Raoivsi Poim ci nil Binin Muroas -broni a num¬ 
ber of observitions of the Bielids m idr on November ai 
icKXf Herr K H hi n of Stockholm h is c ilcul cted the 
ridiant (loinl of th shower 

Ihe resulting position is only about 3° from y Andro 
me d c and has the following roordinati s — 


1904 November ai 33 (Mid Puropean time) 

« a6° a 1 

«_+43- 10/‘900 

(Astronomtsthe Nachrtchten No 39)7 ) 


Bait iiTKZSS Ok 1 SCKF s COMKT —Ihe results of a number 
of mignitude observations of Fncke s comet made by Herr 
J Holetschek at Vienna iluring the present apparition 
are published m No 3997 of the Atironomuehe Noihrii,kt*n 
Ihe observatirns covered the period November as-December 
37 and in the tible wherein the results are shown Ihe 
vertical di inieter the m ignitudes of the nucleus and the 
■ntgnitudes of the whole comet are given Prom the last- 
named Vclues we leern that on November af the magnitude 
of the comet was c) o on Uec?eniber 10 b end on Dumber 
*3 5 3 I value obtained on December aj waa 

mag —but this queried 
Janlarv Iirkbaiis —V note from Mr Dennmg to the 
Obirrvatorf (No 333) shows that the appearance of hreballs 
during the predutiiJ dales in January was svell sustained 
On Januarv 14 a bright object was seen by several ob 
servers and on combining the records a radiant pomt 
situated in Monoceros at 119® +3“ was obtained The 
height of this fireball ranged from bo miles over Brecon to 
aj miles over Aberystwith Two fireballs were seen on 

J anuarv 37 and one on January aq thus corroborating the 
anuary 38 epoch One of those on the former date was 
very bright and was ipparently stationary at 118®—18° 

In lebruary bright fireballs were seen on February 11 
13 and 18 the time of the apparition on the last-named date 
being 7b ism » m 11 in daylight 


Rotation or JuiitLaa Saixlliies 1 and 11—During 
the period Januarv 13 io Dr P (luthnirk of Botbkamp 
Observatory made a series of maMitude observations of 
Jupiter s first and second satellites the period of observation 
covering about four revolutions of the former and two 
revolutions of the latter round the planet 

Ibe measurements were made with a Zoltner photometer 
attached to the 11 indb refractor Plotting the values ob¬ 
tained on curves having the anomaly ” of each satellite 
os abecissa and the corresponding apoarent magnituda as 
ordinate it was seen that the period of the light-variatlone 
coincided with that of the revolution about Jupiter, and aa 
a consequenew it seems probable that the periods of revolu¬ 
tion and rotation are coinadent in each case (iztroNomwcke 
Naehrtehfen No 4000) 

ORBIT8 or Minor Planbti —In No 4000 of the Astro- 
NotNtseke NaehruhUH Prof, J Bauschuiger pubHibaa Rn 
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dementi of the orbiti of thoie minor planeti diwovered 
during’ 1904 of which the patbt have hem computed at the 
Berlin Aitronomiielien Rechrninititut Hie 1 it contain! the 
orbitt of aS minor planets 34 (513-549) of which are 
referred to the epoch 19040 and 4 (550-543) to 19050 
and II followed by a teriei of remark! which name the 
obiervation! on which the computation! were bawd and the 
correction! to aome of the orbiti oi obtained from nib 
aequent obaervatioii! A note concerning (516) NQ eayi 
that that object le probablv denticol with 1901 HA 
An additional Hit of live asteroid! discovered dunng 
November and December 1904 and to which the per 
manent numbers 540-553 are now allotted brings the total 
number ditcovered during last jeor up to th rty two 


EFFECT or AUTl MWAL RAINFALL UPON 
WHEA7 CROPS ^ 

D Y autumn in th s note is to be understood the period 
from the thirty sixth to the forty eighth week 
both inclusive of the year as represented in the 
Wttkly Weathtr Report of the Meteorological Office 
it covers the months of September October and 
November approximatelj The rauifall to be re 
ferred to is the average a ount in inches for the 


general consonance with exceptions more or lass strddng 
in a few of the years In other words tiw vMd of wheat 
in any year seems to depend mainly on the idieence of 
ratnfau in the previous autumn and but little on any othw 
factor 

The obvious algebraical expressuM for such a oondftkm 
os the curves represent is a linear equation and the equation 
which represents the relation between vMd of whMt for 
England and the previous autumn rainfall iS —> 

Yleld>39 5 bushels per acre-5/4 (previous autumn ram 
fall In mches) 

If we call the yield obtained from the rdnfall by this 
equation the computed yield a companson witn the 
actual yield for the twenty-one years shows that the com 
puted yield agrees with the octuid yield within half a bushel 
in seven years out of the twenty-one In fourteen years 
the agreement is within a bushels in the remoimng seven 
years the difference between computed and actual yield ex 
cecds s bushels The extreme variation of yield in the 
twenty-one years is 9 bushels from a6 bushels per acre m 
189a and two other years to 34 bushels per acre In 1898 

Of the seven years for which the formula gives yields 
differ ng from the actual by upwards of a bushels it 

the most conspicuous its actual yield exceeds the computed 
yield by 4 4 Ih shels 

Thtke seven years all show anomalous seasons Taken 


'ijeata 



30 4 
« 

23 8 
« 


me 



(^iiuatlei) (.utve) 


Tw^ELwssh. 


Principal Wheat Producing Districts for the period 
mentioned in successive years The amounts ore token 
from the summanes of the Weekly Weather Report 
The yield of wheat it that given for successive years in 
the annual summanes of the Board of Agriculture and 
Piriienes as the average yield m bushels per acre for 
England since 18S4 or more stnctly since 18S5 as that 
It the first year for which the figures for England are given 
separately In 1884 the figure for Great Bntain which 
generally differs but little from that for England is used 
Theae are the only figures in the offiaal publications which 
ore immediatriy avoilwle for the purposes of companson 
The totals of rainfall for the thirteen weeks have bem com 
piled from the weekly amounts otherwise the figures ore 
taken at fhey stand In published returns The areas referred 
to are not exactly coterminous but they ore more nearly 
so than if the rainfall values had been taken for the whole 
of Fngland or the wheat yield for Greet Bntain 
Wbm the autumn rolnfiul and the yields of wheat for 
successive years from 1884 h> iW defined are 

plotted the rainfall curve being inverted t e rainfall being 
measured downward on the paper while yield is measured 
upward there is a very striking similanty between the 
curves so much so as to suggest that if the scales were 
suitably chosen the two curves wmild superpose and show 


> OnsRelsdoabMwwaAulamwIlUinfidlwid heVtldof Whaief 
Ih* Mhmim Yesr -PieHmlniv Nou By Dt W N Shaw F K 8 
Biora u ty oTiht Meteor^ cal Cotwod Read balbr* th* Royal Baam 
ea FAruaiy a 
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eeriattm they are 1887 1888 1893 ‘895 1896 1899 and 
1903 

In 1888 and 1903 the crop* were washed away by 10 
inches of ra n m the summer 1893 is the year of phenomenal 
drought and the crop was below the computed figure by 
as bushels Ihe years 1893 and 1899 are mteresting 
because though the amounts of rain were up to the average 
the former had eight dry weeks and the latter ten *7 
weeks out of the thirteen included in the conventional 
autumn They were thus dry autumns the average amount 
^rainfaU being n ade up by a few exceptionally wot we^ 
The yields Lorrespond with dry autumn values They are 
above the average and above the computed figures by some 
3 or 3 bushels per acre 

There remain 1895 and 1896 1895 was the year of re* 

mar^Iy cold weather and in that year the yield fell short 
but in the following year the d^ciency was msMle up ^ a 
yield os much above the computed value as the previous 
one fell short It would appear that in this instance the 
produttive power not utilised in the year of the great cold 
was not lost but stored On the other hand it must be 
cenomkad that 1896 had the advantage of a specially dry 

It appears from these considerations that the dryness of 
aurnmn Is the dominant element in the determinatioB irf the 
yW*} of wheat of the following year Tlie averages of 
yield and of rainfall are taken over very large areas and it 
may be taken for granted that the investigation of the 
question for more restricted areas would mtroduce aome 
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«M4)Ac«tion in the numerical coefflt ento if not in the form 
«f 4ie relation 

the data for makinr auch an uiveetigatton ore not yet 
fat an available form A componton hoe been made between 
autumnal rainfall for Engiand Boat and the average 
vMd for the countiee of Cambridge Eaaex Norfolk and 
Suffolk whidi ihowi a eimilar relation but a magnified 
effect of autumnal rainfall upon the crop and alao two 
nueptlonal yeara which have not yet been inveatigated 


GEOLOGICAL NOTFS 

pROM the Geological Survey we have received a memoir 
on the water aupply of Lincolnahire from underground 
aourcea with recorda of ainlunga and borlnga edited by 
Mr H B Woodward with contnbutlona by Mr W 
Whitaker Dr H h Paraona Dr H R Mill and Mr H 
Preatoa In the introduction a deacrlptlon la given of the 
varioua geological forinationa with eapeelal reference to the 
water bwing atraU The bulk of the work la takoi up 
with recorda of bortnga among which wo note particulara 
of a new bonng in progma at Boultham for the aupply 
of Lincoln many recoraa from the prolific locality of 
Bourn where from one bore-hole five million gallona of 
water a day have been obtained and other recorda fron 
Scunthorpe bkegneaa Woodboll Spa &c Many analyaet 
of water are mven and Dr Mill contnbutea a uaeful 
aection on rain^ with a colour printed map 

Ihe Ceological Survey hoe lakued a memoir on the 
geology of West Central Skye with Soay in explanation of 
Sheet 70 of the geologitil map of Scotland Ihe memo r i« 
written by Mr L 1 Clough and Mr Alfred Barker The 
area is mainly occupied by the Tertiary igneous rocks of 
the Cudlin Hills but it includea also some lorridoman 
rocks and small tracts of Irias Lower Lioa and Cre 
taceoua The occurrence of Cretaceous strata probably of 
Umer Greenoand age is of especial interest Ihe Glacial 
and post Glacial accumulations the physicsd features and 
scen^ ore duly described The memoir in short ts in a 
handy form (pp 59 and price is) well suited as a guide 
on the ground and as on intniduction as regsuds the 
volcanic rocks to the larm work by Mr Barker (latel) 
noticed in Naturb) on the Tert ary igneous rocks of Skye 
Another memoir issued by the Gwlogical Survey is on 
Ihe geology of the country around Bridgend being port vi 
of the Gwlogy of the South Walts Coal field ^ Mr A 
Strahan and Mr T C Cantnll with parts by H B 
Woodward and Mr R H Tiddeman The distnct here 
described include! the Vale of Glamorgan for the most 
part an area of Lias with irregular acatterings of Drift 
an agricultural dutrict famed alao for its Blue L as lime 
so well known in old times at Aberthaw and now largely 
manufactured at Bndgend The basement portions of the 
Lias at Sutton and Southsrndown conglomeratic in char 
acter are duly described os well as the littoral portions of 
the Keuper and Rhsetio Beds A small tract of Bie mam 
coalfield eaters the area bounded by Millstone Grit and 
Lower Carboniferous Rocks and the Old Red Sandstohe 
appears in Inliers Ihe bulk of the work is taken up with 
a description of the Keuper Rbsetic Beds and Lias which 
furnish many pomts of interest 
The fifteenth report by Prof W W Watts on photo 
m{dis of geological interest in the United Kingdom (Brit 
Assoc Cambridge 1904) is of a most satisfactory character 
A clear profit of 130! has been made This shows that the 
work of collecting and storing typical photographs of 
geological features and phenomena and of supfdying copies 
to teachers and others in various parts of the world has 
proved a great success and a distinct service to geological 
and perhaps also to geographical science This success is 
dOe to the indefatigable energy of Prof Watts 
In his address to the Liverpool Geological Society Mr 
T H Cope took as hts wibject types of rock flow in the 
CMriog valley and their analogies with river structure 
(^foe uvetpool Geol Soc vol ix part Iv) The authw 
pblnts out the evidence of flow structures and other terree 
trial movementt m Igneous and metamorphic rocks and 
poimares them with the known movementa of wate 
We have received Nd 37 of vo! v of ' Spaunca ’ 
and MEnoirtt de U SocWtd de S^dologle} 
NO 1846, VOL 71] 


Ihu lontsins a number of articles on caves and on under 
ground waters on prehistoric remaink from laves on the 
present subterranean flora on contamination of waters, and 
on the use of fluorescence in detecting the flow of under 
ground streams A report on the sources of the water of 
Arcier with special reference to the water aupply for the 
town of Beeancon is contributed by Prof E Fournier to 
the same periodical (No 38) and he concludes that the 
supply from Arcier must at all costs be abandoned The 
kubject has excited much controversy ow ng to the fact that 
the probable sources of contamination through porous and 
fissured limestones are at a I stance fron the outlet of the 
stream at Arcier 

In the ninth report of the oeriodic variations of glaciers 
by Dr H F Rrid and M E Muret (Arch dtt Sc phyt 
et not Gentv* xvlil 1904) the general record is one of 
decrease 

rhe records of the Geological Survey of India (vol xxxi 
part III ) contain an art rle by Mr R D Oldham on the 
glaciation and history of the Sind Vslley Kashmir a 
subject illustrated by six excellent photographic views 
which exhibit features produced respectively by glaciers and 
by nvers and afford support to the view of the author of a 
diversion of the drainagr since the glaciers attained their 
greatest dimensions 

A report on the Jamnu coal fields has been written by 
Mr R R Simpson mining specialist to the Geological 
Survey of India (Mem Geol Surv Indui vol xxxii 
p irt IV) The coal fields he m a mountainous countrj 
varying from three thousand to nine thousand feet above 
k a level and the strike of the cool bearing rocks does not 
onform to any of the mam natural features The prospects 
of working the coal with profit are not oonstdercd good in 
present circumstances as tha expenses would be great on 
account of tha inclined and brokm character of the rocks 
the poseibilitv of landslips and of trouble from water 
Otherwise a fairly good steam-coal may be obtained 
A geological map of Cyprus by Mr C V Bellamy has 
been i<i<iurd by Mr Stanford (pr ce 61) It is arcompanied 
b\ 4 key or short explanat on n which the author 
desrribee the phjsiial features and the various gtological 
formations which range fron Cretaceous to Pliocene and 
Pleistocene Between the Oligocene and Pliocene there is 
a break marked by the occurrence of basic igneous rocks 
wh ch have baked and altered the Oligocene (Idalion) lime 
stones These igneous rocks which comprise serpentina 
\arioIite gabbro Ac form a broad belt of mountainous 
ground m the south central portion of the island The 
map which is produced on a scale of 5) English miles to 
one inch is printed m colours and cleariy shows the extent 
of the mam geolog cal divisions It will be a uaeful guide 
to those intereeted in the geology whether from a tcientiflc 
or practical point of view The economic products include 
bu Iding stones marble pottery clay gypsum Ac 
Our knowledge of the geology of South Africa proceeds 
apace We have received vol vii part iii cf the Trans 
acltom of the Geological Society of South Afr la which 
onta ns among other art cles an essay by Dr 1 H Hatch 
m 1 Dr G 5 Corstorph ne on the petrography of the 
Wtwalertrand conglomerates w th special reference to 
the orig n of the gold 1 he original explanation was that 
the Rand ronglomerates were ancient placer deposits n 
which the gold was as much a produ t of denudation as 
the pebbles which accompany it The authors show that 
the theory of the subsequent infiltration of the gold is most 
in accordance with the facts The gold is pract rally con 
fined to the matnx of the conglomerate and occurs there 
in crystalline particles in assoc ation with other minerals of 
secondara ori(^ 

Mr C Jonssen in the same Iransaettons deals with 
some intrusive granites in the Transvaal the Orange River 
Colony and in Swaziland These old granites mostly grev 
m colour penetrate the crystalline schists which are re 
garded as of Archsean age but tbw do not intrude into 
the Witwatersrand eenee Mr J P Jobneon contnbutes 
further notes on tome pigmy stone implements from Blands 
fontein No i They ore regarded os scrapers bdonging 
to the NeoHtbic etoge of culture 
In his address to the South African Association for the 
Advancement of Science (Johannatburg meeting 1904) Dr 
CmBtorphlne took for h s sub ect the history of strati 
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^aphical investigAtton in South Ahnca and ui a table he 

X ivea flie grxiupuifa aucceasivaly Introduced ^ A G Bain 
'V^ley and other* up to dioie of G A F Molengraaff 


We have received from the Mmister of Minev Victoria a 
diagram compiled and drawn up by the director of the 
(jedogical Survey Mr t J Dunn ehowing the yield of 
gold and other etatiitics from 1851 to 1903 Ihe grotit 
value of the gold u itatcd to be abb ^5 344! 1 he 
greatest yield wa* in 185b 

We have received the annual progreii report of the 
Irtolqgical Survey of Western Australia for 1903 by Mr A 
Gibb Maitland Government Geologist Ibis includes ob 
servations on the Pibara and Murchison gold fields on the 
Arrino copper deposits the Irwin River toil held Ac mi* 
rellaneouB notes on mineral* including gypsum and 
diatomlte and notes on water eupply Ihe report is 
accompanied by several maps 

I he progress of vertebrate pal eontology in Canada forms 
the subject of in essay by Mi Lawrence M Lambe (Trans 
Roy Soc Canada series 2 vol x) As he remarks c ur 
knowledge of this life history began when Sir William 
I ogan in 1841 discovered amphibian foolmints in the 
Lower Cool measures at Horton blug in Nova Stotia 
Since then remains of vertebrates have been found In rocks 
from the Silurian to the Pie stocene and a full list is given 
together with a bibl ography of the subjict 
In the Amsnean Journal oj Settnts (December 1901) two 
new species of reptile* from the Titanothere Bed* (Oligo 
cene) of Dakota are described by Mr F B Loomis These 
are Croeodilut prenatalu and Chtytsmyt tnomata Some 
derived Cretaceous fossils are recorded also from the same 
strata which form a part of the White River formation and 
the author is led to regard the beds as of fluviatile origin 
The American Journal of Science for January contains an 
article on the submarine great canyon of the Hudson 
River by Dr J W Spencer The early work of the Coast 
Survey brought to light a depression extending from near 
New York to the border of the continental shelf and 
J D Dana was the first to recognise this feature as the 
submerged ihannei of the Hudson River formed when the 
continent stood at a greater altitude above the sea than It I 
does now Later on Prof A 1 mden Kohl discovered that 
the channel became suddenly transformed into a cimyon 
near the continental border reaching to a depth of *400 feet 
below the surface of the submerged plain which was then 
about 400 feet beneath sea level Following on to these 
observations Dr Spencer has pointed out that the channel 
was traceable to much greater depth*—the canyon section 
having sunk from 6000 to 7000 feet and the valley bwond 
to 9000 feet He maintain* that die period of grMt eleva 
tion coincided with the early Pleistocene Since then diere 
ha* been a subsidence to somewhat below the present level 
followed by a re elevation of 350 feet as seen in the shallow 
channels of the shelf 

The American Journal of Scuncs for February contains 
an important essav on the isomorphism and thermal pro 

r ties of the feldspars by Mr Arthur L Day and Mr 
T Allen To the same journal Dr Albrecht Penck con 
tributes an interesting artide on climatic features in the 
land surface and indicates how the features of past os well 
a* jiresent dImates may be discerned Instances are seen 
in area* that were formerly covered by ice and are now 
exposed to river action They are teen in desert regions 
a* in those of the Great Sut Lake and of the Sahara 
where ancient shore lines and old nver valleys have been 
traced In some mountain area* evidence of river action 
preceding glacial action has been noticed Dr Penck point* 
out that a study of the oseillatloas in the situation of the 
dimatic belt* of the earth is fraught with interest and that 
observations on the erosional form* of rock* and on the 
oorrespondlng deposit* derived from them assist in the inter 
pretation of climatK conditions 
In the Bulletin from the Laboratories of Natural History 
of the State Univerdty of Iowa (vol v No 4} Biere is 
a aeries of paper* oit the loess by Prof B Shiaisk The 
loess of Notches and of the lower Missisdppi valley is of 
special interest inasiliuch os lA that region loesa was first 
rect^ised in America by LyMl in ift^ Ihe researches 
of the author afford arguments against both the aqueous 
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and glacud theories of Its origin The charactenstic fbasUd 
are terrestrial upland species of land snails bven the *K> 
tremely delicate shells of snail* egg* are preserved ki fha 
loeM Hatches lie* far south of the limits of glaclatioa, 
and the molluscan fauna does not support the notion of a 
glacial climate Ihe geolian theory oners the best exiAona- 
tion 1 he d scovery of human remain* in a deposit re> 
garded as loess near Lanmng m Kansas is discussed, anti 
Prof bhimek concludes that the deposit id not loess but a 
talus Consider ng again the ration* of loess to the 
Iowan drift the author points out that there were sevoral 
periods of loess formation inter Glacial and post Glacial 
1 ar beyond th border of the newer drift sheet* however 
the sharp lines f distinction between the successive occu 
inuUtionk diiMippe ir and there the deposits of loess probably 
r present the ombined accumulation of several inter Glacial 
and later di ft periods Iho essays are illustrated by 
pictorial views ind figures of the mollusca In another 
article Mr 1 J beaver describes and illustrate* the Dls> 
comcetes of eastern Iowa 

The Materials and Manufacture of Portland Cement * 
by Mr t* C hckel with an essay on the cement resource* 
of Alabama bv Mr E \ Smith form the contenta of 
BuUettn No 8 Geological Survey of Alabama In that 
State there is fc und an extensive series of bmestonea capabte 
of furnishing iiatenal for the manufacture of Portland 
cement while clays and shales necessary to complete the 
mixture are abundant 

In an article on the genesis of the magnetite deposits in 
Sussex Co New Jersey (Mining Magasmr December, 
1904) Mr Arthur C Spencer concludes that they are con 
necM in origin with intrusive dioritir pegmatite* To the 
same magazine Mr W 11 Heydrick contribute* a paper 
on the physical and commernal condition* of the Kansas 
oil fields 1 he area extend* over more than ten thousand 
square miUs In 1889 the yield was 500 barrel* of col, 
while in ten months during 1904 the yield was more than 
four million barrels 

A reconnaissance in Tran* Pecos Texas by Mr O B 
Richardson (Univ of lexas Mineral Survey Bulhtm 
No 9) was undertaken mainly to determine the condition* 
of occurrence of underground water The author waa 
enabled however to make general observation* on the sue 
cessive formations from the pre Cambrian to the Cretaceous 
and Quaternary and on the occurrence of coal salt 
petroleum and sulphur Ibe presence of underground 
water was found to be widespread but in a number of 
place* the wells contain much gypsum and other sidts 
The report is accompanied by a geological map and plc~ 
torial views 

Some account of the exploration of the Potter Credt 
Cave in California 1* given by Mr W J Sinclair fUniv 
of California Publications Amer Archaeol and fthHol 
vol II No i) The cave 11 about one mile south-east of 
the United States fishery station at Baird on the McCloud 
River and it lies in a belt of carboniferous limestone at an 
elevation of 1500 feet above sea level and about 800 feat 
above the river level at the mouth of Potter Creek Remakw 
of various vertebrate animals were obtained from fanAike 
deposits of earth and stalagmite-cemented breccia which 
formed the flohr in a large chamber above which there 
were vertical chimney like openings With the exceptioa 
of the Btalagmitic growth* and fallen bkicks the entire 
cave deposit wa* brought in through the vertical chutet 
Apart from frxgment* more than ^00 determinable speci¬ 
mens were lolleitrd of dissociated limb bones jaws and teeth 
Complete skeletons were not common Asaociated ports of 
the skeletons of squirrri* end wood rat* of a anaka 
(Crotalus) and a bat were found alao aevaral coaqAeta 
Imbs of Arcfotbefinm stmum remains of Megakmyx Masto 
don Blephas prtmigenius and a new genua named Eucera- 
therium a member of the cavicom division of Artiodactyla 
which combine* characters of several groups Of the fifty- 
two species listed twenty-one belong to extinct fmms NO 
human remains were found but some veiy doubtful 
" implement like bone fragments '* are desenbed and flgnrad 
Tbe cave fauna 1* <Ader than the Glacial period in Cafl- 
forma and it is remarked that the 1500 foot coBtour moillta 
approximately the present elevation of an earlier votlsg 
ttMgo beneath which the existing caflon* ore trenched 
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FORTHCOMING BOOKS OF SCIENCE 
j^ESSRS BAILLIERb TINDAIL AND COX m 
* ♦ mniooe —• Mucoui Membranes bjr W Stuart Low 
«CoBiunctivitis by N Bishop Hannan Surface 
T^^&Unwn htoorhead ^ Ftmentary Micro 


, —itmg Manual of Anatomy 

Prof A M Buchanan Manual of Midwifery by 
H Jsllen Ps^hiatry by Prof Biancfai translated by 
Df J MacDonald Manual of Practical Sanitary Sc enie 
•«*Jwiboratoi7 Work by Dr D Somerville Asepsis 
by Dr A S Vallack Dictionary of New Medical lerms 
w pr A M Gould Military Hygiene by Major R 
Caldwell Veterinary Toxicok^ by Lieut Col I A 
Nunn Lectures on Clmical Surgery by Dr H C 
Hinder Diseases of the Foot of the Horse by 11 
Caulton Reeks Artistic Anatomy of Animals by F 
^yer translated by G Haywood Coroners Duties by 
Dr R H Wellington Pathology by Dr W D Este 

Emm and new editions of Rontgen Rays in Med cal 
Woric by Dr D Walsh Manual of Veterinary 
Hygiene by Lieut Col F Smith and Animal Para 

sites by Prof G Neumann translated by Dr G Fleming 
and edited by Prof J Maigueen * 

In Messrs A and C Black s list we notice — Ihe 
Met^ys cs of Nature by Carveth Read and a Treatise 
on Zoology ed ted by Dr t Ray Lankester FRS 
part V Mollusca 

The announcements of the Cambridge University Press 
Mclu^ — 1 he I ends of the Eastern CMiphate by 
G L« SiranM Inflorescences — ' 


IheOrgn 
by Prof W 
Simpson and 
E Metchnikoff 


htraiwe Trees .. 

Flowers by Prof H Marshall Ward h R S 
and Influence of the Thorough bred Horse 
Ridgeway Ihe Plague by Dr W f 
Immunity ui Infectious Diseases by Pro. _ 
auAorised English translation by F G Binnie lUustrsted 
The list of Messrs Cassell and Co ltd contains - 
The Bojk of Photography Pnctical Theoretc and 
Applied ed ted by P N Hasluck M strated Cassell s 
PowUr Garden ng edited by W P Wnght illustrated 
Natures Riddles or the Battle of the Beasts ty 
W H Shephesrd Walwyn illustrated Cassell s Physi al 
Educator by E M les llustrated and Pictorial Practical 
Tree and Shrub Culture by W P Wr ght and W Dnili 
snore illustrated Certificate Geometry ^ by W P Work 
niM md A G Cracknell and G neral Elementary 
Science part ii Plant and Animal Life by W S 

Furneaus 

Messrs Chapman and Hall Ltd promise — The 
Principles of Heredity by Arrhdall Re d 
The Clarendon Press list contains —Schiaparell s 
‘ Astronomy in the Old Testament authorised English 
translation with additions by the author The Faroes and 
Iceland by N Annandale Ihe Farther East by A 

LiCUo Index Kfwentie Plantorum Phanero^xmarum 

supplementum secundum nomina et synonyms omnium 
generum et specierum ab initio anni 1896 od flnem anni 1900 

Bayley Balfour FRS vol n Special Organography 
Knuth s Flower PoUinat on authonsed Enriish trans 
tation by Prof J R Ainsworth Davis Solereder s 
Anatomical Characters of the Dicotyledonous Orders 
authorised English translation by I A Boodle and The 
Masai their I anguage and Folklore by A C Hollis 
Messrs Archibald Constable and Co will publish - 
Leprosy and Fish Fat ng by Dr J Hutchinson F R b 
Prinnples of Practical Mlcroscop} by Dr A E Wright 

Physiology of the Nervous System by J P Morat - 

Wed and edited by Dr H W ^ • 


Ilert/ian Osc ll 


Syers The Lymphatics 


by G Delamete P Pokier and B Cunfo tnmsUM and 

translated From the German by Dr W Evans, Steam 
Boners by H H Powtes illustrated Steam Pipes 
by W H Booth illustrated The Economic and C<m 
metcfal Theory of Heat Power Plants hj Pro# R H 
Smith ' Motor Vehicles end Motors by w W Beaumont 
NO 1846, VOL 7il 


- Compressed Air its Production Uses 

^ AppliMtHMis ' by G D lluKOjc illustrated Reinforced 
^crete Construction by A W Buel and C S Hill 
illu^ted Co^ Seed Products a Manual of the Treat 
ment of Cotton Se^ far its Products and their Utilisation 
o n Lamborn illustrated Plat and 

Profile Book Civil Engineers and Contractors by H F 
Dunh^ Ewneenng Contracts and bpeciflcations by 
jMrthwork and its Cost by H P 
Gillette Ulus^ated The Elements of Water Supply Engin 
cermg ^ E S Gould TaUes of Squares by J I 
u / Mectamcw-Problems for Engineering Students 
by Prof F B Sanborn illustiated The Railway Trans 
ihon SpirM by Prof A N lalbot Fables for Obtaining 
Horizontal Distances and Differences of Level from Stadia 
Readings by Noble and Casgrain Technic of Mechanical 
Drafting by G W Reinhardt llustrated Surveying 
Manual by W D Pence and M S Ketcbum Eai^ 
P/*.?'.. ® 'llustrated Ihe Design of Steel 

M II Bu Idings and the Calculation of Stresses n Framed 
Structur s by M S Ketchum illustrated Topographical 
Record and Sketch Book for use with 1 ranstt and Stadia 
by D L Turner Cleaning and Sewerage of Cities 
by Prof R Baumeister llustrated Field Pract ce of 
Railway location by W Beahan Illustrated Tables 
of Logarithms of Len^s up to 50 Feet varying by i/i6 
of an Inch by T W Marshall ‘ Econom cs of Road Con 
struction by H P t illette Maxwell s Theory and 

^elegraphy p rt M N.well s Iheory and 

sc iTat ons by H Poincard translated by K 
. .lart n 1 he Pr nciples of Wireless Telegraphy 
by K Vreeland and new editions of Gas Engine Con 
rtnirton by H V A Parsell jun and A J Weed 
llustrated Gas Gasoline and 01 Engines by C D 
H scox illustrated L juid Air and the Liquefaction of 
Gates by Dr T O Conor Sloane illustrated Shop 
Kinks by R Gr mthaw llustrated Ra Iway Track and 
Track Work by C F R Tratman City Roads and 
Pavements Suited to Cit es of Moderate S ze by W P 
Judto i llustrated 

Messrs J M Dent ind Co announce — Physological 
Psychology by Dr W McDougall 
Messrs Duckworth and Co promise — Metapsychical 
Phenomena by Dr J Maxwell with prefaces by S r Oliver 
I odgre and Prof Ch Richet translated by Mrs Finch 
Messrs R Friedlinder and Son (Berlin) announce — 
Annates Mycologic vol 11 Die Vogel der 

palairkt schen Fauna by Dr L Hartert Heft 11 De 

Vogel Islands by I H ntzsch Analyt sche Ubert cht 

der palaarktischen I ep dopterenfam hen by C v Hr 
muzaki WitsenschaftI Ergebnisse e ner zoolog schen 
bxped tion nach dem Baikal See iqoo-a by A Korotneff 
1 L ef by W Michatlsen D e Oligocbaeten Mitte I 
inge 1 nut dem zoolog schen Museum in Berlin Hand 
IV Heft by J Th ele Be trnge z Morpholog ss Arzu 
hden Abb Idungen der in Dwtschland und den angrenz 
enden Geb eten vorkommenden Gnindformen der Or h 
deen by W Muller and F Kranzl n illustrated Das 

Tierrei h edited by F F Schulze Lief si T R 

Stebb ng Aphipoda I ef as II St hel and H 

R ffarth He) coniidae L ef aj L v Graff Turbel 
Iona I Arocia Catalogus Mammaliu n tarn v ventium 
quam fossil u n by F L Trouessart Qu nquennale Sup 
plementum Anno 1904 Fasc ill Die neue Losungs und 
clektrochem sche Theorie by I Zeschko 
Messrs Gauthier Villnrs (Pans) prom te — Precis de 
Photographic g#ndrale bv E Belin tome 1 Africa 
tions sc entifiques et industriellm TraitF d Annlyte by 
Prof E Picard tome iv Equations ai x Ddrivdes par 
tielles and Lefons de M^ranique cdleste by Prof 
H Pomcard tomes 11 and 111 
Mr Henry J Glaisher anno ncM — Mucomembranous 
Entercolitis by Dr Froussard edited by Dr E Blake 
The Westminster Hospital Repoits 1903-4 vol xiv 
edited by Dra E P Paton and P Stewart ^e Intestinal 
Catarriis by Dr E Blake X Ray Charts by Dr 
R J Cowen A Short Fssay on Insanity by C 
WiUiaras, and Fthyl Chloride m Surgical and Cfental 
Practice * Iqr A de Prendennlle 
The announcementa of Messrs Charles GnlBn and Co 
Ltd are — An Introduction t» the Design of Beams 
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Girder* and Coluiniii In Machine* and Structure* with 
Example* In Graphic Sutic* by W H Atherton illu* 
trated Smoka Abatement by w NtchoUon lUuetrated 
and new edition* of Electrical Practice m CoUiene* by 
D Bum* illu*trated The Pnnaj^ and Conatniction of 
Pumpina' Machinery (Steam and Water Preewre) by H 
Davey Tlluetrated Ihe Metallurgy of Steel by F W 
Harbord illuetrated Ga* Oil and Air Engine* by 
B Donkin illu*trated and Propertie* of Matter (vol 1 
of A Text Book of Phywt* ) by Profe J H Poynting 
F R S and J J 1 hom*on F R S illustrated 
Mr Heinemann direct* attention to — Publication* of an 
American Archaeological Expedition to ^ria in 1899-1^ 
part IV Semitic Inscriptions by Dr F Littmann ifiu* 
trated 

Messrs Hodder and Stoughton * list include* — Nerve* 
in Order or the Maintenance of Health by Dr A T 
Schofteld Modem Electri ity l^J H and K J Horn 
Woodmyth and Fable by E Thompson Seton The 
Lure of the Labrador Wild a Story of the Exploring Ex 
pedition conducted by Leonidas Hubbard lun by D 
Wallace and The New Knowledge a Simple Explanation 
of the New Physic* and the New Chemistry in their Relation 
to the New Theory of Matter by Prof R K Duncan 
Mr U Homli (Milan) announce* — Contnbuxioni alia 
Storia della wtanica by O Penzig and I a Flora 
Lespiosa del Sottocenen by A Bettelini 

in Messrs Longmans and Co s list we notice — A 
Systematic Course of Practical Orgamc Chemistry by 

L G Radcliffe Flementiry Steam Engineering by 

H W Metcalfe illustrated and An AUas of Derma 
tolm^ by Dr M Dockrell A Common Humoral Factor 
of Disease and its Bearing on the Pra tice of Medicine 
by Dr r Hare a vol* Its or Water another Appeal to 
Induction from the Scholastic Method* of Modem Geology 
by Sir H H Howorth K C I 1 F R S 
Messrs Macmillan and Co Ltd direct attention to — 
Ihe life History cf Brit d Flowering Plants by lord 
Avebury F R S Fhe Hiktorical Relat on* of Medicine 
and Surgery being the address delivered at the St Louis 
Exhibit on by ProL T Clifford Allbutt F R S Tribes 
of the Malay Peninsula by W W Skeat illustrated A 
Treatise on Chemistry bv Sir 11 L Roscoe 1 R S and 
Prof C Schorlemmer F RS i The Non Metallic 
Fie nent* revised by Dr* H O Colman and A Harden 
Stonehenge Astronomicallv Considered ^ Sir Norman 
lockyer KCB FRS illuktrated The Theory of 
I ight by Dr C C Curry Magnetism and Electricity 
for Students by H b liadley Lectures on the Phif 
osophy of Kant and other Lectures and Essays by the late 
Prof H Sidgwick Ph losophical Studies by D G 
R tchie edited by Prof R Latta and a new edition of 
A Handbook of Metallurgy by C Schnab*! translated 
and edited by Prof H Louis 

Messrs Masson and Co (Pans) promise — Iraitd de 
Chimie mindrale edited Ire H Moissan tome 11 fasc 1 
tome Iv fasc i Le Chauflage de* Hab tation* par 
Circulation d Air chaud de Vapeur ou d Eau chaude by R 
Pdnssd le Chauffage dlectrique by Ldvylier Les 

Moulin* ft Vent by Prof Hdrisson Le Vinaigm by 
Astruc Procddds de Commands mdranique par 1 Electn 
ritd by Capt Frilley and L Industr e de I Or by 
L M Granderye 

Messrs Methuen and Co announce — Archaeology and 
False Antiquities by Dr R Munro 
Mr John Murray * list include* — Lhasa and itk 
Mystene* by Lieut Col L A Waddell C B tllus 
trnted Our Sudan it* Pyrsunids and Progress by 

J Ward An Expedition into the Central Tian Shan 
carried out in the Years 190S-1903 by Dr G Merxbacher 
illustrated An Account of the Rotfaamstrd Experiment* 
by A D Hall Recent Development in Biological 
Science by W B Hardy FRS ’ Dtmrtes his Life 
and Times ' by B S Hudane illustrated Artillery and 
Explosive* essays and lectures written and delivered at 
variou* times by Sir A Noble KCB FRS illustrated 
(irowth and spread of Culture by Prof E B. Tylor 
FRS illustrated and new editions of Marine Boiler* 
their Construction and Working dealing more especially 
with tubuhnis boiler* based on the first editiOn of the work 
' L E Bertin edited by L S Robertson illustrated 
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The Vegetable Gardea, or the Edible VegetaUa $aMi 
and Herb* Cultivated la Europe and Amerliw/’ by Wi 
RobtniQD 

Messrs Georg* Newnes Ltd promise — Reptile Ufe.** 
byW P Pycraft 
Messrs Oliver and 


Public Health Ac by Prof , - ^ . 

Mesws G P Putnam * Son* give notice of — The Cass 
for Physical Culture by H I Hancock dhl^ 
trated The Jordan Valley and Petra by Prof 
W Libbey and Rev F E Hoskins Illustrated, 
Physical Regeneration by J Cantlie illustrated The 
Trees of North Eastern America with introductiott bV 
N L Britton and new edit ons of The Shrubs of North- 
Eastern America by C S Newhall illustrated An 
Introduction to Vertebrate Fmbryology based on the Studv 
of the Frog and the Chick by Or A M Reese Ehis 
trated Matena Medica for Nurses by L L Dock, 
and Fhinkii g Feeling Domg by Dr E W Scripture 
illustrated 

Ihe list of the Walter Scott Publishing Co include* — 
Diet and Hygiene for Infants ^ Dr F H Alderson 
Messrs Swa Sonnenschrin and Co I td announce — 
The History t f Philoeophy by Dr J E Erdmann fifth 
German edition revised by W B Erdmann an Enghah 
ibridgment translated and edited by W S Hough 
Student s Text Book of /oology ^ A Sedgwick 
FRS vol I illustrated 1 he Racee of South 
Africa the r Migrations and Invasions show ng the 
Intrusion of th Stronger Race* into Hunting Ground* 
of the Anc ent Abatura or Bushmen the Aboriginal 
Cave Dwellers of the Country by G W Stow 

illustrated Plysological Psychology a translation 
of the fifth an I wholly re written (iqos 3) German 
edition by Prof E B Titchener vol 11 illustrated and 
new edition* of Introduction to the Study of Orgamc 
Chemistry by J Wade Sanatoria for Consumptvrs 
in Variou* Part* f the World by F R Walter* illus 
trated and Handbook of Systemat c Botany by Dr E 
Warmmg edited by Prof M C Potter illustrated 
The list of the University Tutorial Presk I td com 
prises — Chem stry First Stage Theoretiial Organic 
by Dr R A Lyster Chem stry Junior by R H 

\d e Fethn cal Electricity by Prof H F Davidge 
and R W Hutchinson Magnetism and Electnaty 
S hool by Dr R H Jude Practical Phys ci by 
W R Bower Properties of Matter by C J L Wag 
staff Flen nl iry Science of Common Life (Chemistry) 
by W r B one Phys ograpby Set tion One G 0 
metry Jun or by W P Workman and A G Crackndl 
Geometry Prtl minary (Part 1 Junior Geometry) hjr 


authors Geometrv Theoretical and Piactical ’’ 
by the same authors Scholarship Geometry by W P 
Workman and A G Craiknell ^Scholarship Elementary 
Science Sect on 1 Scholarship Elementary Sciance 
Section 11 (a) Chemietir (6) Astronomy (f) Biology , 

and new edit on* of Chemical Analysis by Drs W 
Bngn and R W Stewart Light Text Book of by 
Dr R W Stewart Inorganic Chemistry Second Stage 
(Theoretical) by Dr G H Bailey and The New 
Matnculat on Phys i s Heat Light and Sound by Dr 
R W Stewart 

Mr T F sher Unwin announces — Travels of a 
Naturalist in Northern Europe by J A Harvie Brown 
Siberia a Record of Travel E'uloration and Climbing ' 
by S Turner 1 he Age of the Eanh and other GeoIoglcat 
Studies bv Prof W J %Ila* FRS and Gardaolng 
for the Mill on by A Pink 

Messrs W Wesley and Son promise —An authonaed 
English edit on of the Atlas of Emission Spectra of most- 
of the Elements by Prof A Hagenbach and H Konen 
translated by Dr A S King 
The following are Messrs Whittaker and Co s announre- 
ment* — Steam Turbines by H M Hobart and F 
Stevena Armature Conatniction by H M Hobart, 
Concrete Steel a Treatise on the Theoiy and Practu^ ci 
Reinforced Concrete ConstrucUon by W Noble Twelva- 
treea Practical Wwelesa Tetegra|diy and Telqihony * by 
Prof Maxzotto translated by S R Bottone and new 
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of —•* Etoctndty In lU Awrticntwn to Triegmdty 
I^T B Herbert Central Sution Electndty Su^ by 
A Oey and C H Yeaman ' Ihe Altematinf Current 
Clrciiit and Motor ’ by W P Maycock and ‘ Radium 
ly S R Bottone 


USIVEXSITY AND EDUCATIONAI 
JNTELUGENCE 

Cambridge —^An Arnold Geratenberg itudentfhlp will be 
offered for competition in the Mlchaelmat term of 1906 
The atudentehip will be awarded by meant of eatays 
Bverv candidate muat aend on or before October 1 1906 an 
eaaay on one of the aubjecta printed below addreaaed to 
Dr Jamea Ward Trinity College The atudentahip which 
will be of the annual value of nearly 90I will be tenable 
for two yeara upon the condition that at the end of the 
flrat year the atudent a progreaa in phlloaophical atudy la 
deemed aatiafactory by the board of managera The aubjecta 
for euara are —(1) a philotophicol diacuation of the doctrine 
of energy and particularly of the new theory of energetiia 
(a) a critical examination of Deacartea philoaophy of 
nature (3) the relation of mathematica and the theory of 
pr^bilitv to phvatca (4) the theory of paychophyaical 
parallelism (c) the acope and methoda of comparative 
paychology ( 6 ) the phlloaophical import of poat Darwinian 
theoriea of natural selection 

The principal and the mfeaaora it McGill University 
Montreal have nominated Mr L V King a atudent in the 
faculty of arts to the Canadian acholarahip lately eatab 
llahed at ( hriat a College 

An exhibition of ^ol a vear tenable for two lean ih 
offered bt the governing body of Fmmanuel C llrgi to an 
idvanced atudent rommenc ng reaidence at the college in 
October 190S Applicationa should be sent to the master 
of Emmanuel (from whom further particulars may be ob 
tamed) not later than October 1 

The local examinations and lectures syndicate is about 
to elect an assistant secretary for the department of the 
local lectures The appointment will be in the first instance 
for one year The stipend will be i sol in an crdinary year 
and aoof in those years in which summer meetings are 
held Graduates of the university who desire to offer them 
selves as candidates are requested to send their names 
before May 8 to the Rev D H S Cr mage 

Thb London School of Iropicol Medicine has been ad 
mitted as a school of the University of I ondon in the 
faculty of medicine in tropical med cine only 

The committee of the Liverpool School of Tropical 
Medicine has aj^inted Mr R T hewatead lecturer in 
economic entomology and parasitology 

The fourth annual students soirde of the Sir John Cass 
Fechnical Institute will be held in the institute Jewry Street 
Aldgale F C on Saturday March 18 Exhibits and 
demonstrations referring to the work of the various depart 
ments form part of the programme 

It is reported says Settnee that Mr Andrew Carnegie 
has offered to give 100 oool to the University of Virgmia 
on the condition that the authorities of the institution raise 
a similar amount from other sources and that the late 
James C Carter the eminent New York lawyer has be 
queathed 40000! to Harvard University Scteacs also 
states that at the first of the winter convocations of the 
George Washington University a gifrof property estimited 
to be worth so oool was announ<«d for the establishment 
of a chair and course of graduate study on the history of 
oivilisatton Various sums of money raised by the trustees 
and alumni association aggregating 55 oool won also 
announced 

A Commission was appomted a few yeara ago to inquire 
Into the condition of manual and practical histruction in 
Inth priraaiy schools and as the result of the recom 
mandadons made by this Commission instruotion in ele¬ 
mentary experimrotal science was introduced into the 
nrunary adioois of Ireiand The results of this teaciung 
have m the opinion of competent authorities, been hi every 
way satisfoct^ Not only has the educationa! value of 
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experimental science again been demonstrated but its bene¬ 
ficial effects on the progress of Ireland s industnes and 
agriculture have been made clear Notwithstanding the 
success which naturally has followed the introduction of 
praitical instruction m scientific principles into Irish eie 
mentary schoois the Ireasury has refused to renew the 
8 nail grant required to meet the necessari expenditure and 
the work of organising siience instruction in the schools— 
after four years—is bring stopped It is difficult indeed to 
understand so retrograde n policy The iniompietenrss of 
nil s hemes of educat on which ignore the ilaims of prat 
tic il nstruLtion in th fi ndamentol facts of science has been 
demonstrated rep aledlv the lonnection between American 
and ( erman Industnal suicess and the scientific systems of 
education established in these lountnes has become familiar 
to all interested in their country s welfare so that no 
excuse—not even the urgent need of economy in national 
expenditure—can justify this action of the Treasury It is 
to be hoped earnestly that steps may yet be taken to avert 
what would be nothing sh rt of a calamity to Ireland and 
that the work which has begun so auspiciously under the 
present organisers of science instruction instead of being 
stopped may bo broadened and extended 

It is stated in the 7 imer that the committee presided 
over by Mr Haldane M P appointed to consider the alio 
cation of the increased grint in aid of edc at on of a 
univers t) standard in arts and science has now hnished 
Its inquiry Excluding 9000! to be allotted 1 iter in the 
financial year the co nmittee proposes that the sum of 
af 000! (making a totil grant of 54 oooi} be allotted as 
follows —Manchester (oool University College London 
5000! I iverpool ^oooi Birmingham 4500! Leeds 
4000! King t College I ondon 3900! Newcastle-on Tyne 
jooo! Notlinghim ago I Sheffield 330 ! Bedf rd 
College I ondon aoool Bristol aooo! Reading 1700! 

' Southampton 1700! Dundee itooi Ihe lonimittee ex 
piesses the view that the time has come for making a new 
departure in the principle on which State assistance is to 
be given to the highest education It is recommended that 
t moderate sum should be set aside for distribution by way 
of piyment to post graduate students from the univers tv 
collets who devote the nselves for one two or three years 
to special problems and that to ensure the money being 
applied most efficiently to the stimulation of individual 
study as distinguished from the general purposes of the 
college to the development of whiih other sums out Of the 
grant an directed the distribution should issume the form 
of a grint made d rctlly to the student on the adv ce of 
some impartial authonty It is also suggested that the 
grant in aid should in future be made to a committee 
insteid of to the lotleges direct and that this committee 
should make an annual report to the Treasury to be lad 
before Pari ament In concl ision the lommittee urges the 
necessity of leaving to the advisory committee disiretion 
to deal with particular c r 11 nstances as they arise 


SOCIETIES AND ACADEMIES 

London 

Royal Soeiaty Februaiy 9 — On the Stellar Line near 
A 4686 By Sir Norn an Loekyor, K C B F R S and 
r E Miuwiidail A R ( S< 

In this paper the authois d reel ittention to 1 well 
marked line of unknown origin which appears in one of 
the Kensington photographs of the helium spectrum near 
A 4686 

It IS shown that a conspicuous line near the same wave¬ 
length occurs in the spectra of the chromosphere nebulae 
bn^t line stars certain Orion stars and in C Puppis the 
star the spectrum of which w iv found by Prof Picking to 
contain a new series of lines which he considered to bdong 
to hydrogen 

The mean wavelength of the stellar line as derived 
from the available published records is shown to agree very 
closely widi the wave length of the Ime m the laboratory 
spectrum and the authors conclude that the identity of the 
two lines is pretiably a real one 

Rydberg Em shown that the line near A 4686 is the first 
line In the principal series of tqnlrogen and the authors 
of die present paper consider that thN strange” line in 
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the helium (pectrum le probably none other than the aame 
line 1 hey can however aMign no reaeon for its a|^r- 
ance in tmy one of the muneroue {dwtographe of the 
helium epectrum taken at Kenelngton 

Note on the Spectrum of » CenUurl By Sir Norman 
LeokvM^ KCHFRS andF E MuMidAii, 
ARCSc 

In this note the autbori give an analyaie of eome of the 
bright linea in the apectrum of ^ Centauri Ihie atar not 
being available at Kenungton an excellent reproduction 
by iW Pkkenng woe used as a basis for the analysis 
The chief bright lines belong to hydrogen as Pickering 
and other observers have pointed out Ihe minor bright 
lines however have hitherto had no origin suggested for 
them In this note it is shown that the most marked of 
tha minor bright lines agree very closely in position with 
the strongest •nham.ed lints of iron and the authors con 
dude that the stellar and terrestrial lines are probably 
identical in origin It is pointed out that the same lines are 
conspicuous in the speitra (f Novie in their earlier stages 
Ihe Arc Speitruni of Siandlum and its Relation to 
Celestial Spectra By Sir Norman Lookyari K C B 
F R S and F b •suutndsUI. A R C Sc 
in this paper a record is given of the lines in the arc 
spectrum c t the rare element scandium between X 3900 and 
X syso 1 lie photograph us d for reduction was taken with 

a large Rowland coniave grating having a ruled surface 
of 5)Xa inches (14^x5 cm) and a radius of ai feet 6 
inches The scale of the holograph is such that the 
distance between K and D is 30I inches or 77 cm This 
IS equivalent to a 6 tenth metres per n illimetre 
An analysis of the tines is given with regard to their 
appearance n the iraunhef rc spectrum II is shown that 
nearly all the stre ngcr lines occur as solar 1 nes but the 
great majority of the 1 nes weaker than intensity 6 
(maximum intensity 10) ire m ss ng from the solar apectrum 
hhort andyses ir also given of the relation of the 
scandium arc 1 nes to the lines in the spectra of the 
chromosphere sunspots ind stars Ihe strotigest scin 
dium lines are shown to be specially prominent in the 
chromospheric spectrum the same lines being conspicuous 
in stell ir spectra of the Polarian type (e (, y Cygni) In 
the higher sidlar tvpe Cvgnian (« Cygni) the strongest 
scindium lines are present but only weik At the still 
higher stages of stellar spectra the scandium lines are 
lacking 

With regard to sun spot spectra the only solar scandium 
line (X <673 047) given by Rowland in the region F to D 
IS found to be nearly always well affected and it often 
occurs amongst the twelve most widened lines recorded at 
Kensington in spot spectra 

On Europium and its Ultra violet Spectrum Sir 
VN illiam Oroelwa, IRS 

Exner and llaschek have measured the wave 
lengths of the europium lines' from material sup 
plied by Demarfay A comparison of their lines with 
the present author s shows that the material was by 
no means pure Urbain s eufwia is not quite so free from 
impurities as his gadolinia T^e author has been able to 
detect in his photographs the following lines —Gadolinium 
IS represented bv very faint lines at 3450 45 3481 w 35*4 >o 
3646 3( 364479 36563* 366476 3W90 369989 37436* 
37685* 379f 58 180570 384083 385116 405008 4**5 33 
\ ttrium IS represented by the line at 3774 51 lanthanum by 
the line at 3988 66 and calcium by the two lines at 3933 835 
and 3968634 

February 9 and February 33 — ‘ Phosphorescence caused 
by the Beta and Gamma Rays of Radium By G T 
■•Ilby Communicated by Prof Lauvnor Sec R S Part 
I read February 9 part 11 road February 33 
The concinsions arrived at In these papers may be sum 
marised as follows — 

(1) Certain types of pho^horescence are due to Ae 
molecular movement of displatie nent which is produced by 
heat by mechanical stresses Or by radiant energy 
(a) Certain other types are distinguished by their appear¬ 
ance in three stages tilled here primary secondary and 
1 WsIknU 
r Dssliske 
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revived pboqihoreecenee These can be w p la ln ed aa bh 
changet m which chemical alBulty » m oootfwfliiP 

Iftctor 

(3) The phenomena of thii type appear to support ttd 
view diat a species of electrolysis occurs In solids eaixiesd t» 
the H or kathode raye that the producte of electrolyeie are 
ineulated from each other as in a viscous electrolyts, OMT 
that It IS the breaking down of thu insulation with the 
re-combinatton of the lone which cautee revived phoepborw 

When the < anary yellow crystale of barium platinocyanid* 

re expo^ to the ^ and 7 raye for eome hours they tund 
. ad and their phosphorescence in the rays falls to 8 per cent, 
of its original value Neither the colour nor the (Aoedtor 
escence la restored by exposure to sunlight or to diffused 
daylight 1 he tnlv way completely to restore these qualities 
IS to dissolve the salt in water and re-crystalliie it In thu 
way the reddenel salt is completely reconverted into the 
y^low form and there are no signs that the reddening haa 
associated with any permanent chemical change The 
possible physic-il changes were therefore investigated 
When the crystalline structure of the yellow salt is impaired, 
either by mrrhaniral flowing or by dehydration by heat 
there le a very conspicuous colour chonn the canary yellow 
giving place to an intense bru k red colour while the phos 
pimrescence in the radium rays falls to 3 per cent of its 
original value By solutii n and crystallisation these 
amorphous forms ire restored to the yellow crystalline state 
with Its full phosphorescent value 1 he effects produced by 
the rays are therefore closely analogous to those produced 
by the change from the rrystalUne to the amorphous state 
In the light of the authors earlier obeervations on the 
phase changes A^C in metals and salts it was to be 
expected that the change C— \ produced by mechanical 
flow would bo r versed by raising the temperature of the 
substance to the s ability point of the A phase Making due 
allowance for the difficulty caused by the preeence of water 
of cryetallisation ind ite partial loss on heating the salt it 
was found that the change A—*C could be brought about 
in the mechenicslly flowed lalt at a temperature of about 
90® the colour beii g thereby changed from red to yellow and 
the phosphorescen e raieed from 3 per cent to 33 per cent 
of ite original value It was found that the crystaie reddened 
by the raye could ilso be partially restored to their former 
condition of olour and phosidiorescence by quiikly heating 
them in a se led cnpillary tube to about 130° By thie treat 
ment the phosph rrscence was raised from 8 prr cent to 
33 per rent of ts onginil value in the yellow crystals 
Ihe analog) between the phase changes caused by 
mechanical flow and the change which results from ex 
posure to the jS rays is thus complete and it is concluded 
that the over stimulation to wh ch the vibrating ninleculea 
of the plntinocvin de crystals are subjected under the action 
of the fl rays d iring the prelim niry stage of bright phos¬ 
phorescence results in a state analogous to that of eloatic 
fatigue in vibriling metal wires or glass fibres Lp to a 
Certain point this fatigue may be recovered from that is 
to say if the relative displacement of the molecules from 
their proper crystalline relations has not passed beyond a 
certain stage but beyond this stage there is no power of 
self recovery and heat is necesaary to endow the molecules, 
with freedom of movement sufficient to enable them to return 
to their crystalline poaitions The final stage of permanent 
fatigue or over strain in the salt corresponds with the 
amorphous condition which results from mechanically pro¬ 
duced flow The comparative instability of the crystalline 
structure in this salt has thus been the means of directing 
attention to the part which may be played by phyldcaf 
structure in phosphorescence BUt the peTHstanoe m phoa- 
phoretcence even in the amon^^s state gives an equally 
clear indicaten that a more general explanation of Aesr 
phenomena is still needed 

This further explanation was reached hr a study of the 
action of the 0 and y rays on quarts glass catespar and 
the haloid salts of potassium In these substoncee in 
addition to a primary phosphorescence the rays proihice 
certain well marked coloration effects quarts is turned 
brown cslcspar faint yellow glass purple or brown 
potassium chloride reddish violet and bromide and iodide 
blue to green Further whether the coloration laata for 
montfaa or only for a few moments^ it is found that p' 
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.tfttwe !• nvived when the nibetence la heated while the 
«Manr fadee or dieapoeare In quarfae glaas and calctpar 
h 1* am to locate the aeat of (Uioephorceceiice within the 
Unre iraicli have been penetrated and coloured by the rays 
Xbis ilenetration may take place to the depth of several 


„„__, _1 and quite removed from 

atnto^eric influences The view therefore that coloration 
IS due to the reduction of one of the elements of the sub 
stance, « g potassium in glass affords only a partial ex 
ptaaation of the phenomena It is necessary to suppose that 
the separation and retention of the metal ions must equall) 
Uivtdve the separation and retention of the 10ns of the atia 
radicle with which the metal had been combined Further 
In order that the different ions may be kept apart the un 
Altered molecules must act as barners or insulators to prevent 
their re^mbination But the molecules are not aiway*. 
immovable barriers for as the temperature is raised their 
mobihty 11 imreased and their insulating power is torre 
apondingU diminished Experiments were made on the 
storage of latent phosphorescing power at all temperatures 
between —100* and +300° While for each substance there 
IS a range of temperature over which its storage capacity 
IS at a maximum yet the range over which storage can 
take place is sometimes very wide In tolcspar storage 
occurs over the whole range investigated while in crystal 
Used platinocyanide of barium it was only observed between 
too* and 

February ib — Polarised Kontgen Radiation 1^ Dr 
Charles G •swiila Communicated by Prof J J Ihom 
son F RS 

Experiments on secondary radiation from gases and light 
solids subject to X rays led to the theory that during the 
passage of Rdntgen radiation through such substances each 
electron has its motion accelerated by the intense electric 
fields in the primary pulses and consequently is the origin 
of a secondary radiation which is most intense in the 
direction perpendicular to that of acceleration of the electron 
and vanishes in the direction of that acceleration The 
direction of electric intensity at a point in a secondary pulse 
IS perpendicular to the line joining that point and the 
ori^n of the pulse and is in the plane passing through the 
direction of acceleration of the electron 
A scsondory beam the direction of propagation of wh ih 
IS perpendicular to that of the primary will according to this 
theory be plane polansed the direction of electnc intensity 
being parallel to the pulse front in the pnmary beam If 
the primary beam be plane polarised the secondary r-idiaticn 
from the electrons has a maximum intensity in a direction 
perpendiiular to that of electnc displacement in the primary 
hem and xero intensity in the direction of electric displace 
meat 

In these experiments the secondary radiation from I ght 
substances was too feeble to allow accurate measurement of 
the intensity of the tertiary radiation 
A consideration of the method of production of pnmary 
RSntgen rays in an X ray tube however leads one to expert 
partial polarisation of the pnmary beam proceeding from 
the antikathode in a direction per^diiular to that of pro 

S ion of the impinging kathode rays for there ix 
bly at the antikathode a pester atieleration along the 
if propagation of the kathode ravs than in a direction 
at nght angles consequently m a beam of X rays proceed 
ing HI a direction perpendicular to that of the kathode 
stream there ^ould be greater electric intensity parallel to 
the stream than in a direction at nght angles 
Using such a beam as the pnmary radiation and a light 
substance as au* paper or aluminium as the radiator the 
Intensity of a secondary beam as indtcated by an electroscope 
was found to reach a maximum when the direction of the 
katho^ stream was perpendicular to that of propagation of 
the secondary beam and a minimum when these two were 
pendlel 

A number of experiments made this evidence of partial 
pdarleation of the pnmary radiation conclusive 
When heavier metals such as copper tin and lead which 
emit a secondary radiation diffenng considerably In character 
from the pnmary producing It wm used at the radiators 
no variation in intensity of secondary radiatioa was obaenred 
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as the bulb was routsd though experiments were made 
with primary radiations vaiying coariderably in penetrating 

Geological Society, February 17 -Dr J h Marr 
1* R S president in the chair ^Annual general meeting — 
In his anniversary address the president directed attention 
to the clasaiflcatlon of the sedimentary rocks pointing out 
that the airanptement of the events which taken together 
constitute earth history according to their proper sequence 
in time must ever remain the territory of the geologist in 
which he will pursue his labours by exclusively geological 
methods He pomted out that since the time of William 
Smith and mainly by the adoption of hts principles the 
classihcntion of the strata had progrtssed towards perfection 
by the method of successive approximations Ha direchd 
attention to the many similarities between the records of the 
geologicaf column and the records preserved in the meteoro 
t^rams of meteorologists In each cbm the records were 
tn^essed os ngxag and broken lines though an addition il 
difficulty occurred in the case of the geological records owing 
to their frequently blurred nature further the meteoro 
logibt had hit chronometer whereas the geologist must con 
struct his time scale from the records t n what night ft r 
purposes of comparison be referred to as the geograns 
tr strips of the geolog il sediments In some cases the 
Ines of the geograms 1 sely coincided with timelines in 
other cases they departed therefrom more or less widely and 
It w cs c ne of the tasks of the geologists from study of the 
gcogrsins to attempt to draw in the time lines It was 
to be ten c inhered however that however closely the time 
lines and lines of the rectrds coincided they were not the 
same lines The principal sanations in he records of the 
geogranis are due to alternate formation and cessation cf 
deposit to the differences n haracler of the deposita owing 
to various local conditions to accumulation of contempor 
aneous volcanic material to variations in the nature of the 
earth movements to changes in the nature of the included 
organiims and lastly to dim ctic changes and proceeded to 
consider the significance of these records as bearing upon 
the classiflration of the sediments 1 he president advocated 
the adoption of a triple class fication such as had been 
alreidy tacitly adopted in Ihe case of some of the sediments 
as for instanci those of Jurassic age where divisions were 
made according to (1) lithological change (a) organic 
change and (3) time and pomtM out bow such a classiflra 
tion could be adopted witnout any violent changes in an 
existing nomenclature or in the rules of priority He illus 
trated the suggested changes by a more detailed discussion 
of the classification of thi Ordovician strata and pointed 
out that we had names which might be used with chrono 
logical s gnificonce in the cave of the divisions of the rocks 
of most of the great systems and maintained that as our 
knowledge increased we ould refer beds of new areas to 
their plates among the different series marking p«noda of 
time with a confidence similar to that with which wo have 
long assigned strata of re note regions to one or other of the 
great sv stems 

February as Dr J b Marr F R S president in the 
choir—I xhibil on of a ser es of Danish rocks illustrat ng 
(1) the share that rchmodernis may tike in rock building 
(») the transition from the Secondary to the 1 ertiary Fra in 
the Haiti basin near Denmark (3) the apecial conditions at 
the close of the Glacial Period in the limited area where 
clone these rocks are now fc und as erratic blocks Dr F A 
Batftar On the order of succession of the Manx slates in 
their northern half and its bearing on the origin of the 
schistose breccia assoc I tied therewith Rev J F BlalM — 
On the wash-outs in the Middle (. oal measures of south 
\orksbire I I Midfitotwn Ihe opin on of the author 
IS that the wash-outs occupy the sites of winding streams 
memdermg through the alluvi il tracts m which the coal 
seams were being formed 

Zoological Society, Frfanary at Mr Howard Sanndera, 
vice-president in the chair—A contnbution to our know 
ledge of the varieties of I aetria taaralis in western Fumpe 
and North Afnca G A •osilangatv— The Nigerian giraffe 
(Gtrajfa camehpardalu peralta) and the Kilimanjaro Giraffe 
(G eamtlopardtlu Upp4Uktrchi) R LydaMia r —Dolphins 
fAim Travancore R LyBakhar In this paper the author 
made apecial reference to twd speetmens of the genus 
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Turdopt drawing* and particular* of which had been 
Mippliad to him from the Trarandrum Muieum —A second 
collection of mammal* made by Mr C H B Grant for 
Mr C D Rudd’* exploration of South Afnca Otdfleld 
Thamna and Harold ■ ohssaww Th* collection which 
ho* been presented to the National Museum by Mr Rudd 
wa* made in the Woklccratroom district of the South eastern 
Transvaal and Includes example* of twenty six specie* 
Several local subsp^es were described beside* a new shrew 
from Zululand —The greater kudu of Somaliland R 1 
ISoaoofc The author pointed out that the northern form 
of Streptteirot Mtrefticeros differed from the southern in 
having only about nve white stripe* instead of nine or ten 
on each elds of the body The northern form should thus 
rank as a distinct subspecies for which the name ekora 
was available The difference in coloration seemed to be 
lorrrlatrd with a difference of habitat the northern form 
frequenting more mounta nous and l-s* thickly wooded 
country than the southern which was frequently found in 
the thick jungle along river banks a* well as in the hill* 

Anthropological Inatltuts February a8 —Prof W 
Gowland president in the chatr—Group marriage with 
especial reference to Austrsl a N W TIiomM In the 
course of his remarks the author pointed out that the 
theories of Lewis Morgan were without sufficient basis In 
the place of Lewis 'Nforgan s fifteen stages later theorists 
had postulated first a period of promiscuity and following 
on that group marriage so-called which in Australia is 
only now ^ng transformed into individuil marriage But 
here too no sufficient account had been given of the causes 
which led to the abolition of promiscuity The grounds on 
which It was assumed that promiscuity and group marriage 
were stages in human develipment were first philological 
and seiondly sociological The philological grounds were 
shown in the paper to be wholly insufficient and the fact* 
of present day Australian life to be susceptible of other ex 
pianations 

Chemical Society M*reh a —Prnf W A Tilden.F R S , 
president in the chair —The following paper* were read — 
The relation between natural and ayntheticai ^rerylpho* 
phone acids F R Wosvar and F Twtin The author* 
nave shown that the discrepancies of statement respecting 
the properties of the glycerylphosphates are due to con 
t imination with salt* of the di ester They have prepared 
and analysed a number of these salts in pure condition 
Proof IS also adduced that the conclusions of Willstatter 
and Ludecke that the differences between the salts of 
natural (denved from lecithin) and artificial glyieryljdio* 
phone acids are not those existing between meie optical 
isomerides are not justified —be transmutation of geo 
metrical isomende* A W •tmwisrt Xhe author assumes 
us a phase of the reaction the formation and disruption of 
a tetramethvlene compound which in the case of fumaric 
ind maleic acid* would be tetramethylene-i *34 tetra 
carboxylic acid and this by disruption in two different 
directions would give rise to either fumonc or maleii. de 
rivatives Illustrations of the aj^licability of this ex 
plaitation to other cases are also given —Linm J S Hllla 
and W P WyniM I inin C„H„0, a crystalline sub 
stance obtained by hydrolysis of a glucoside present in 
I mum cafharttaim melt* at *03* contain* four methoxyl 
groups and 1* physiologically inactive —The constitution of 
phenylmethylacndol J J Debbiw. Hantxsch’s view that 
the substance formed when phenylacndine methi^ide 1* 
treated with an alkali is a carbinol 1* confirmed by the 
fact that the absorption spectra are different from those of 
the parent methiodide and similar to those of dihydro 
phenVlocndine —The ultraviolet absorption spectra of 
certain dloxo-compound* in relation to their constitution 
J J Dobbl* and C K TInfcibr—The latent heat of 
evaporation of benxene and some other compounds J C 
brown -VJTie reduction of tsophthalk acid W H 
borkin, )tin and S S blokloo When uo|dithalic and 
1* reduced with sodium amalgam at 4c” it yields two 
tetrahydro-acid* A* and cm a” and from these two odwr* 
may be obtained so that the four possible tetrahydrowa 
phthalic acids have now been prepared The propertiaa and 
reactiona of these are deterfbed —The influenw of tern 
perature on the interaction between acetylthiocyanate and 
ivrtain ba»M ThtocarbamidM including carboxy aromadc 
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gsoupa the late R E Oorb* (compiled 1^ A B 
—The influence of aolventa on the rotation of eptfcalfc 
active compounds Part viti Ethyl tartrate hi diloiV* 
form r S Mttorsotii— A further note on the addltiiM 
of sodium hydrogen sulphite to ketonic compounds A W 
Mbssssrt—Action of hydrogen peroxide on corbohydn^ 
m presence of ferrous sulfate R S MshttwH and A E 
bMUurs In this work attempta have been made to trace 
the dioappearance of different sugars by optical measure* 
ments during oxidation and from the initial and final 
reducing powers of the solutions The simpter acids formic 
and oxalic resulting from the oxidation were detected but 
the more important keto aads could not be isolated though 
evidence of their presence was obtained —Studiea in chlonn* 
aaon The chlorination of the iaomeric chloromtrobens 
enet J B Oehan and H G bbnnwtt It is shown that 
when the first two hydrogen atoms of beiuene or toluend 
have been substituted either by two cblonne atoms or by 
one chlorine atom and one nitro group the positions oicu 
pied by subseqiint ihlorine atoms or nitro groups are the 

Linnsan Society, Msieh 2 —Pmf W A Ilerdman, 
F R S pres dent in the chair —The Ashe Finlayson 

Comparascope D FlnlAyaon The instrument displays 
two objects in the same magnified field this being attained 
by a secondary stage and objective at right angles to the 
primary instrun ent the rays being transmitted up the body 
of the microscope through a right angled prism and clear 
ness of the two images preserved by means of a diaphragm 
placed long tuH n illy in the microscope tube —Zool^cal 
nomenclature inlernation il rules and otnrrs Rev T K R 
•tabbing I hr lulhor s paper introductory to a discussion 
insisted on the param unt importince of obtaining agree 
ment among sool gists on this subject Incidentally Mr 
Stebbing ventured to ask whether there were not many rules 
of nomenclature 01 which it would be satisfactory and ad 
visable for sootog sts n )t only to agree among themaelves 
but also to cmie to terms with their botanicsl colleagues 
In this regard he offered some remarks in favour of adopting 
the year 1751 and the Philosophia Botanica as starting 
point and basis for what might be called the I innean era 
A section of the paper was devoted to the Nomenclator 
Entomologicus of F Weber published in 1795 with the 
object of showing that the generic names in that catalogue 
are without value n questions of priority White consign 
ing various smaller details to an appendix the body of the 
piper concluded with a proposil to get nd of tautonymv 
(as m Trutia truth Apiu (4^) opus or other comical 
arrangements) by i plan distinguishing what was legal in 
the past from what is to be legal in the future—Biscayan 
Yankton coll t d by H M S Jienareh in 1901 part li 
Ibaliacea Dr G Herbert PowHbr 

Mathematical Society Msirh 9 — Prof Forsrb, 
president and temporarily Dr Hobson in the ihalr—The 
following papers were communicated —On the projection 
of two tnangles on to the same triangle Prof M J M 
Hill, Dr I N G Piion, and Mr H W Ohapmsui. A 
construction Is given for projecting two given triangle* on 
to the same third triangle when the plane of the latter is 
given and this construction makes it possible to determine 
the mjective relation between two plane* when four points 
m th* one ind the four corresponding points in the otho- 
are given The line* joining corresponding vertices of the 
two given triangles are generator* of one system of a 
regulus and the possible point* of projection when both are 
projected on to the same triangle lie on a generator of the 
other system As this line describe* the regulus the locus 
of the point m the plane of the aecond triangle which 
correspond* to a g ven point in the plane of the firat triangle 
i* a cubic curve with a double point A construction lor 
the point* of the cubic 1* obtained—The Meddle quarti 
smoce H ■•twnsui The surface 1* the locua of pairs 
of point! which are conjugate with regard to all quaiblia 
pamng through six given point* Any chord of the twisted 
wbic whi^ Mse* through the six given potnU is cut 
b^onically by the surface This resist ieadsto a pora- 

d^bed by Oo^x which poaaaaa oonjugata ayatama of 
curve* —On the complete reductkai of any traasitivo 
permutation group, and on the arithmetical natura of Iho 
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in rt» irrwlvKible componnnU Prot W 

_ Th« firrt |Mrt of tile eontsini a deter 

niiMtion of the number of time* that nne given irreducible 
oao^Kment occurs when env representation of a group of 
isdte order as a traneittve permuution group u completely 
reduced The second part of the paper ft occ^ied with the 
actual nducuon of the pennutabon group The reduction 
tdces two forms according as the domain of rationality is 
dtibed by the characteristics or by the roots of unity of 
which the dfaracteristics are functions—On the theory of 
tile logarithmic potential Prof T J IA Bromwloh 
The paper is occupied with the conditions for the existence 
of the second differential coefficients of the potential within 
an area carrying surface-density and of the first differential 
coefficients of the potential on a curve carrying line density 
At a comer of the area in the first case or of the curve 
in the second the differential coefficients in question do not 
exist unless the axes of coordinates have certain special 
directions —^Alternative expressions for perpetusnt tvpes 
P W Wood—^An informal communication on the theory 
of geodesics was made by Prof Porepth 
CAMBiUlXe 

Philosophical Society, February sy — Mr F H Neville 
in the chair —Soluble forms of metallic dihydroxyt irtrates 
H J H Ponton, h R S Sodium dihydroxytartrate is rt 
markable for its very sparing solubility in water md it 
has previously been shown by the author that this property 
may be made use of for the qualitative and quant tativ 
estimation of sodium When equivalent quantities of 
dihydroxytartanc acid and lodium ethylate are mixed in 
alcoholic solution a semi transparent gdatinous precipitate 
It obtained which is altogether unlike the salt above 
mentioned and is extremely easily soluble in water Its 
aqueous solution after standing for a few minutes deposits a 
white crystalline precipitate of the sodium salt in its ord nary 
hadrated form rhe calcium salt shows a similar behaviour 
and It would appear that the ordinary metallic dihydroxy 
tartrates must be regarded as denvatives of a hydraM form 
of the acid C4H,0, —Studies on unsaturated ketonic com 
pounds S Ruhamttfwi The author has continued hts re 
searches on the combination of mcnaptans with unsaturated 
ketones (see Tran* Chem Soc tgo^ Ixxxvii 17) In the 1 ght 
of previous researches an explanatio 1 is given of the catalytic 
action of organic bates in the formation of additive products 
of mercaptant with unsaturated ketonic compounds Some 
compounds of guanidine with sugars R S Merrall and 
A F ■•llara J he addition of guanidine to a solution of 
any sugar in absolute alcohol causes a precipitate of in 
addition product of the sugar and the bote I hr compounds 
ore only slightly hydrolysed in aqueous solution but they 
are easily dkomposed by acids Their optical prcperties 
are peculiar in some cates the rotation angle is opposite 
in sign to that of the parent sugar in others there is a 
marked multi rotation —^The influence of strong electro 
magnetic fields on the spark spectra of some metals J F 
Wunrla The electromagnet is an exceptionally strong one 
The pole pieces are conical and the strength of the field 
between the two poles with a current of 35 amperes is 
40 000 C G S units It was placed in such a position that 
a line joimng the poles was perpendicular to a line dre 

from the slit to the grating The metals of whidi 

account la given are gold bismuth antimony lead and 
tin Ihe results so far show that amongst the various tines 
a considerabis number ard divided Into triplets whilst of 
those which do not show any division, sonM teem to be 
widened when the spark is in the field By analysing the 
divided lines by means of a calcite crystal the components 
do not seem to he polarised in the same way 1 s the outside 
components of one triplet are vibrating perpendicular to the 
imea of force whilst those of another are parallel to the 
tinea cif force and the same applies to the inner component 
Some lines appear as doublets, but in many cases most 
probably the doublets are reversals and these phenomena 
are particularly marked amongst the tinea of ontraicmT ~ 
bismuth It will be necessary to study these with 
magnet placed ' end on ’ Two lines may be very close 
fOfMhcr one stronger than the other and tiie stronger Ime 
will be divided into three whilst the weaker one is slightly 
The work is still m pn^posa apd with other 


NO 1846, VOI. 71] 


Pams 

Aeadaniy of BciaBces, Marsh 6 -~M Troost in the choir 
—The preaidsnt read a telemm from Dr Jean Charcot 
concerning the work of the %itarctic Expedition —On tbs 
orthogonM trajectories of a family of surfaces Gaston 
Dnrtoowx —A rational formula for the coefficient of ah 
sorption of light by a translucent body J Beiieelti— si« 
—The study of t methyl 4 bensytcyclohexanol and t methyl 
4-dibensytcyclohexanol A Hallwr and F Mmroli Methyl- 
cyclohewone reacts with sodium derivatives of alcohols in 
a manner resembling camphor the sodium derivative of 
benxyl alcohol giving a mixture of methyl benxyl and 
methyl dibenxyl bexanul separable by fractional dietilletlon 
in a vacuum —fumrdon convttior a crustacean aciom 
panying a sea urchin F L Beuvler and G Sourmt 
Fhe Fumedon occupies a pouch near the anal region of 
the sea urchin and is well protected by the long spines 
of the latter The crustacean is not parasitic on Its host 
the relations between the two closely resembling those 
holding between Pionodesmotr* phormotoat and the sea- 
urihin Phormotoma uranus —On the constitution of sun 
spots Th Moraux \ discussion uf the penumbra of the 
large sun spot of Janujij 1904 of which a drawing is 
g vin The second penumbra attributed by some observers 
to irregularities in the nucleus of the spot is clearly shown * 
and the luthor regards this os an additional proof of the 
ry advanced by h m in June 1900 —On sliding friction 
Laoernu. 1 he sulhor c< ns ders that the law of 
omb 1 mnot be r garded as rigorously true but is 
rather an empirical lule only roughly approximate—The 
oscillations of railway carnages on their sprinn Georges 
Mari«, Ihe author has deduced a relation Mtween the 
periodic variations in level of the permanent way, tiia 
rriction of the spring an I the deflect on of the spring and 
his applied this exper lentally to various classes of rolling 
stock As a rule the condition of convergence was realised 
but there were a few faulty vehicles in which this was not 
the c ise —On the determination by the chronometer of 
differences of latitude at Madagascar and R^nion M 
OrlaiWMurt The data given nave a probable accurate 
of o 1 sec Ihii precision is raretv attained in such 
measurements and details of the working nuthods are 
given —On the deter n nation of gaseous dens t es and the 
iccuracy possible m such measurements A Laduo, bor 
the more permanent gases the author regards the possible 
accuracy in the density as about i in 10 000 for the more 
easily condensable gases the probable accuracy 11 lower 
Ihe results recently published by MM Moissan and 
Chavann Mo ssan a id Binet du Jassoneix Guye and 
Pintza and Jacquerod and Pintxa are criticised—Ihe 
act on of radium bromide on the electrical resistance of 
metals Bromslas tatat Bromide of radium placed near 
w res of bismuth iron steel copper platinum brass and 
Gernan silver increases their electrical resistance This 
effect cannot be wholly attributed to the rise of temperature 
caused bv the radium salt —Contnbution to the study of 
ionisation in flames Pierre MMoeuliar, Previous ex 
perimenters have employed electrodes placed one above the 
other in the flame and the dissymmetry thus necetsanly 
introduced partially masks the results Tne author empfoys 
vertical electrodes placed symmetrically in the flame, 
the reveraal of the wld is then without effect on the course 
of the phenomena Curves are given showing the relation 
between the distances from the electrodes and the fall of 
potential —The variations of the equivalent spark of an 
X ray tube S Turuhlnl —On the time that appears before 
precipitation appears in solutions of hyposulphites Gaston 
Owlllsu^ —On the electrolytic solution or platinum In 
sulphuric acid Andrd BroelMt and Joseph Patit Plat 
mum IS dissolved in sulphunc acid under the action of a 
vanable current and the action of the alternating current 
la not specially due to the chanm in the sense of the 
current In the presence of an oxidising agent the solution 
of the platinum is impeded —A comparlaon of the physical 
propertlea of pure nickel and cobalt H Ctapaini. Nickel 
and cobalt have been obtained pnctirally free from other 
metals and containing only one or two thousondtha cd 
non metallic impuritlea Th^ ore magnetic vere crystal¬ 
line metals not malleable in the told They differ in ap¬ 
pearance cohalt being bnrtt resembling silver whilst 
nickel IS dull DeterminatKMM of the density hardnsM, 
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melting mint electrical rekietance and breaking toad are 
riren—^Itie action of potauium permanganate ' 

_j 1 T » '*ijr of th 

>f hjdro_^_ 

I The author has 

n obtaining 

(C.H J, O (I) Zn (I) O (C.H.), 
crystallising in fine pnsms and corresponding in com 
position to the maMeslum compound previously described 
The bearing of this compound on the theory of quad 
nvalent oxygen is discussed —On the detomposilion of 
orthonltrobeiuyl alcohol under the influpn<.e of aqueous 
and alcoholic soda P Oarr*—On the comparative as 
similabillty of ammonia salts amines amides and nitnles 
L kuta Experiments with Aspergillus and PeniciUium 
show that of all nitrogenous compounds amides are the 
most easitv assimilated ammonia salts come next then 
amines and nitnles—Ihe d stribution of estragol and 
terpene compounds between the vanous parts of m annual 
plant Fug eiMMbot and G uuwimc—O n the so^alled 
physicochemical annlysia of arable earth II umttu 
A description of a graphic il mode of representing the 
analysis into three proximate constituents of an arable 
rarth —On some farts relating to the development of the 
kidney in Elasmobranchs 1 BareM A detailed studs 
illustrated with four diagrarib of the development 
of the renal system of Acanthtai vulj,artt —On a 
form of scales peculiar to the Pandatide 11 Ooutlkr*. 
—On some anomalous forms of amitosis in the epithelium 
of mamnals M PMawt —On somq dibeises of the 
tobacco plant Cieor^s Dwtaerohe—An experimental study 
of the conditions which determine the penetrat on of the 
vapours of chloroform into the blood during ihloroformic 
ansBsthesia and on the induen e of the viriations of the 
pulmonary ventilation on this penetration J TIaaot ~ 
IS shown ‘‘‘ ‘- 


. f generally accepted 

during aniesthesin with mixtures containing between 7 and 
IS per rent of chloroform there is no poss bilitv of es 
tablishing in equilibrium between the blood and the 
mixture since this equilibrium would correspond to a fatal 
dose < f chloroform The v iriabh equil brium which is 
actually produced depends largely in the pulmonary ven 
tilation~On the secreting power of the k dnes Hcnr 
UwBy and Andrd Mmyer — Ihe spectrostpOK study of 
oxyhsemoglobin M Ptottra and A Vllsii—The action of 
ammoniacal salts on the nitnfiyittpn of sodium nitrite by 
the nitric ferment L Bo«illai%wr and I MMoal—On 
the distemper of dogs H e«rr«—On 1 geological section 
of the High Atlas in the region of niaoui Morocco Paul 
t-wiiiwlis*—Fxamination of the fossils brought from the 
Yunnan by the 1 antenois expedition II MMavy 1he 
study of these fossils confirms the analogies previously 
recognised between (he primary and secondary fauna of the 
Indo Chinese re^n and the svnihronic faum of Indu and 
Central Asia -^e Bishop s circle of Mt Pelde Mar 
tinique F A Perwl 
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N OW if we could imagine thatVfr Shandy the 
elder were ahve this is a booft like many ' 
another of its class would have delighted hith 
Hereby he could have proved triumphantly to Yfern^ 
the potency of that great scheme of education—that 
north west passage to the intellectual world —, 
which he propounded so enthusiastically upon a mcmor 
able occasion His scheme it will be remembered 
was that upon every substantive in the diet onary the 
Auxilianea (so gravely misunderstood by the Corporal 
and Uncle Toby) should be brought to bear ex 
haustively — Every word Yonck by this means 
you see is converted into a thesis or an hypothesis — 
every thesis and hypothesis have an offspring of pro¬ 
positions —and each proposition hks its own con 
sequences and conclusions every one of which leads 
the mind on again into fresh tracts of enquiries and 
doublings — 'ne force of this engine added my 
father is incredible 

Even up to the numberless tracts of enquiries and 
doubtings it 13-in this spirit that Or Passarge his 
attacked Die Kalahan and the book before u 
with Its mass of spacious solidly printed pages is the 
result It Is a work which compels our admiration 
not only for the thorough and painstaking manner in 
which Its author has earned out his personal investi 
gatioos often m circumstances of great difficulty but 
also for the acumen with which he has grasped the 
bearing of his observations upon problems of world 
Wide range and for the astoundmg industry with 
which he has pushed his researches mto all the ramifi 
catioos of hiB subject In giving us for tfie first time 
an adequate knowledge of a large part of that hitherto 
httle known region of South Afnca the Kalahan 
Desert he has also contnbuted most significant^ to^ 
our earth knowledge m general Hence hu b^ 
besides forming the basts for all future work in the 
Kalahan must have a waghQr'influence in many 
questions pertammg to the geological history of the 
continent of Afnca and to the changes of climate 
that are recorded in the rodu of many other parts of 
the globe > ■ 


We feel that it is a forlom hope to attempt within 
the limits of our space to present m true pre^xM-bon 
even an outline of the cqptents of this great mass of 
Information with its leaven of speculative deduchbn 
But let us to the attack 1 

Dr Passarge was attached as mlmng expert to an 
expedition of the Bntish West Charterland Ltd 
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organised to explore the Kalahan under the leader 
ship of Sir Frederick Lugard, dunng the years 1896-9 
Of the main expedition and its personnel we hear very 
little throughout the bode It had left Palapye some 
time before Dr Passarge reached that place at die 
begmning of October 1896 He fdlowed with a small 
party and a few days after starting he was stneken 
with fever A woful month ensued dunng which 
with a dying prospe tor as his companion in mis¬ 
fortune he lay in or under the wagon as it trekked 
slowly north westward across the eastern part of the 
desert 

Not until the middle of November did he regain 
his feet but his recovery thereafter was rapid and 
hih field work in vanous parts of the Middle Kalahan 
was earned on subsequently without senoiis mterrup 
tion until Its terminauon in October 1898 Dunng 
the two years thus spent his traverses extended east 
and west over a breadth of about 700 km and north 
and south for about 500 km the site of the desiccated 
Lake Ngami lying roughly central to these journeys 
His official investigations were directed chiefly to the 
islands of ancient rocks with which the region is 
sparingly studded mainly in the form of subdued hiU 
cha ns but occas onally m comparatively low lying 
tracts that have rema ned uncovered by the superficial 
format ons of the deser To reach these islands it 
was necessary to cross the level sandy veldt for longer 
or sh rter distances traverses that were often very 
difficult and full of hardship—and Dr Passarge had 
thus the opportunity to carry out that careful study 
of desert conditions in the Kalahdn which forms whst 
we must regard as the mnin subject of his book The 
ancient rocks were found to consist of two great senes 
of unfossiliferous greywackes schists and lime 
stones often much altered by dynamic and thermal 
igtm es and probibly in the mam pre Cambnan 
thoigh possibly rang ng down into Cambrian times 
Among these anr ei t sediments there are many 
itr s ns of id and basic igneous rocks The 
thin superficial deposits though incomparably more 
recent are bebeved by Dr Passarge to include beds 
that may date back to Forene times By their com 
posit on and structural alteration through weathering 
these desert format ons are held to indicate the 
successive conditions that have ruled m the region 
since Mesozgic times and It u in his discussion of 
these deposits that the author gives the fullest play 
to bis powers)4 

To take the^rOontents of the book in their given 
order —^After a modest preface the author deals 
in chapter 1 with the explorations of his pre 
decessors in the Kalahan The list of references 
added at the end of the chapter constioite his biblio¬ 
graphy of the subject a convenient arrangement 
that IB followed throughout the book In the second 
Chapter Dr POssa^ gives a consecutive account and 
itmerary of hia travda and expenences This account 
IS to a large extent repeated and amplified in the topo¬ 
graphical descnpdwis of later chapters The third 
chapter is occupied with a^short deacnption and cate- 
goncal formulation tA the topographical and hydro- 
graphical conditions of South Afnca generally through 
Y 
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til Its diviuons and subdivision* In chapter iv the 
author deals in the same manner with South African 
(Ideology with the literature of which he appears to be 
well acquainted Respecting this literature he re 
marks (p 39) — 

So ist denn die Gcschichte der geolomschen 
1 orsihung in Sudafrika eine wahre Komome der 
Irrungen So viel Forsther so viel Ansichten! Ja 
(in und drrselbe Forschcr haben ihre Auffassung 
MRderholt gewechselt 

He debates anew the many doubtful points in the 
orrelation of the rocks and expresses his views 
thtreon Ihis chapter with its bibliographical 
ippendix might be used as a general introduction to 
the study of Siouth African geology It is illustrated 
bv n geological map of Vfrica south of 10® S tat 
(Blatt 11 in the Kartenbund ) which though rough 
1 execution ind crude in colouring serves to give at 
I glance the mam lines on which the rocks of this part 
of the continent are arranged The climate of South 
Vfrica and of the Kalahari afford material for 
chapter v which includes a summary of the author s 
personal observations on the weather and concludes 
uith some very acceptable notes on the rapidly pro 
gressivt desiccation of the country based on a com 
pirison of the cxperienies of the earlier and later 
1 xplorers 

Then follows a solid block of chapterii—vi to xxiv 
pp lOg 530—devoted except for an interlude in 
chapters xvi and xvii to the detailed account of the 
author s investigations in the several districts visited— 
the Kwebc and neighbouring hill ranges, the region 
bordering on Ngami and the Botletle River the Hama 
Veldt the Chanse Veldt and the adjacent German 
frontier the western part of the Okavango basin with 
Its rapidly penshing nver system of which the de 
scriphon is of extreme interest the Kaukau Veldt, 
the Rung Veldt, and the Mahura Veldt With many 
m Uberblick ’ and Ruckblick Ubersicht *’ and 

Folgerung the author pursues his way through 
masses of detailed observ itions all carefully classiii^ 
subdivided and marked with sign posts in the form 
of head-hnes and many a pertinent interrogaUve 
sentence spaced out in the text is conscientiously 
answered or as conscientiously evaded by further 
questions It is in these chapters that the operation of 
the Auxiliaries is most forcefully felt To the general 
reader the greater part of these details must be and as 
beflu the description of a desert yet not without 
refreshing oases here and there Nor can it be demed 
that m a region undergoing such rapid changes in 
respect to rainfall and drainage systems the full par¬ 
ticulars as to the exact condition of all the water-pons 
at the time that they were exaimned are certain to 
prove of value m the future for purposes of compan 
son, while to the geological travelln who may here 
after visit the Middle Kalahan Hie ivhole of these 
chapters are Ukely to prove of service Indeed when 
we remember how much more might have been written 
from the impressions of a trained observer at work m 
a new country dunng two whole years we feel, on 
the whole, inclined to be grateful to Dr Passarge for 
his moderation 
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The twp chapters Already mentioned as forming m 
interlude to the tdpogiOfihical details are coinparatbrtiy 
amusing The first (xvi) describes the geologies} 
effect of the burrowing ammals of the dMert, bodk 
manuOals and insects upon the buperficial formatkosi,. 
with numerical calculation!, as to its efficai^ m 
duemg large results The second gives a summarised 
description of the structure of the depooits found tti 
the sites of the desiccated lakelets or Kalkpfannen ” 
< f a certain district with a particular inquiry into the 
origin of the water holes ( Pfannenkrater ) that in 
many cases still persist within them After stating* 
the problem in his favourite manner under various 
headings in itcrrogative form the author proceeds 
to show that ah the peculiar features of the water- 
holes may be assign^ to the agency of the wild 
ammals thit hi\ used them as drinking places and 
bath tubs H enumerates these animals shows from 
the records of the first white travellers how multi¬ 
tudinous they on e were gathers data from the Berlin 
7 ook>gical G irdens as to the drinking capacity of most 
of the larger herbivores supplements this with observ¬ 
ations on the dr nking of his draught anidsals when 
trekking in the desert calculates the amount of dis¬ 
solved and suspended mitter in the water of the 
pans and how much would b< earned away m 
the interiors of the beasts that drank it and also how 
much thc> removed on their exteriors after their 
occasional mud baths Then the cubic space of the 
water hole being known and the number of its former 
visitants estimated a simple calculation bnngs out 
the number of years in which by this agency the 
hole (ould hive been produced 
Is there not the germ of a glorious question for 
some future examination paper in the following 
sentences’ — 

Nehmen wir die Oberflache emes Nashorns auf 
6 qm an und die Kruste nach jedem Schlammbad auf 
I mm so tragt ledes Tier 6 1 Schlamm fort Wenn 
also 10 diescr liere wahrend der Trockenzeit (180 
Tage) taglich baden tragen sie im Jahr 108 cbm 
Schlamm fort im Laufe von weniger als aooo Jahren 
also den Inhalt einer Pfanne von 20 000 cbm Das 
wiirden 10 Nashorner allein fertig bnngen 1 ’ (p 321) 
Let us acknowledge however that from this 
singular line of reseat a very important deduction 
IS drawn and is in keeping with all the other 
evidence — 

* Denn diese Zahl besagt dass vor dieser Zeit— 
sagen wir rund 6000-7000 jahren—das Chansefeld em 
wesentlich anderes Klima gehabt haben muss ’* 
(P 3 “) 

After giving m chapter xxx a summaiy of our 
scanty knowledge of the vast area of the Kalahan 
beyond the regions which he visited the author pn^ 
ceeds to epitomise his own observations and to deal 
with the broader aspects of his subject The oro¬ 
graphic and hydrographic conditions of the Kalahan 
as a whole are bnefly stated in chapter «xxi with a 
summary of the evidence for the rapidly progressive 
desiccatioh of the land in a definite direction Then 
follow chapters on the basement-rodcs (das Grulul- 
gestein) of the region, on the development and 
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vn^iuty of die Soudi African land-mass, and on the of 447 rock>specimens and shdes by Prof Kalkowsky, 
xUjparAeial formations (die Deckschicfaten) In chapter twelve chemical analyses of rocks, an account of the 
txav I entitled “ Die Mesoroische Whsten-penode ’ land and freshwater shells from the newer superfiaal 
the author discusses the different stages of alteration deposits by Prof E v Martens, a full account of the 
shown both by the older rocks and by the superficial diatoms by H Rcichelt and a list of plants The last 
formations through einkiesclung ’* or cementation twenty seven pages of the book are occupied by the 
by infiltrated silica and * verkicsclung ’ or replace classified indices 

ment of carhbnates by silica md he gives his reasons There is no attempt at artistic embellishment in the 
for recognising successive periods of alteration nnd text illustrations md the same may be said of the 
deposition consequent upon chtnges in the p)iysical numerous sheets of mips plans and sections con- 
conditions of the land He goes far afield in his timed in the kartenb md some of which indeed 
irgument touching upon the various effects of rock, ippear scarcely to justify their reproduction while m 
weathering under almost cverj climate of the globe nuny the scale seems to be unnecessarily large 
but with especial reference to dcscrt-^onditioni, He 'nd now thit we hivt growled our way through 
brings this informition to bear upon^the South \fricin the book md have cirned the concludmg pipe of 
geology generally where he recognises evidence for price let us add that when 1 cipible and earnest 
desert conditions of great intiquity and long duntion worker is willing in publishing his results to under 
but with occibional intermission Whether these k" the severe libour thit 1 production of this kind 
speculations ire well founded it will remain for the must have entuled our sense of gratitude toward 

keen investigitors now working in South \frici to him !»hould be piramount md should stifle all minor ■ 

decide conipl iints md espocnlty the impatient grumbling 

In the sime strain of more or less hypothetical dc that irist!, m th« mm from our own unrealised 

duction following upon an epitomised re statement of mdolcncc G W I 

the m tin facts are the next two chapters—xxvi ‘ Die-- 

Ptriode der Bnckwasserkilke und dcr Latcritc md \NIMAI PHOTOGRAPHY 

Xwii “ Die Pluvnlreit und ihr Abklmgen bis xur phol >f,raphy for the Sporhman Naturaltst By 
Gegenwart ’—in which the probable condition of the I W Brownell Vmcrican Sportsmans Library 
interior of South Africa 18 traced through Tertiary and Pp vtui-i-jii illustrated (New York The Mac 

post-Tcrtiary tones It seems somewhat hazardous to mill in Company, London Macmillan and Co 

correlate the isolated and widely scattered patches of Ltd 1904) Price 8s 6 d net 
thin sandstone and limestone by their bthological /^N several previous occasions we have had the 
characters alone and to assign them to successive pleasure of notiang some of the admirable 

periods One line of argument by which the author \<Ium(s belonging to that senes of the ‘ Sportsman •. 
reaches his cortclustons with respect to the age of Iibraty which deals exclusively with the various 
the desert beds of the Kalahari is by comparing them animals constituting the sportsman s quarry In the 
with the more readily determinable Tertiary succession volume now before us we have on the other hand 
of Egypt On questionable grounds he suggests that one of a second scries devoted to different aspects 
his “ Pfannensandstein ” may be assigned to the of sports and matters connected therewith In re- 
Eocene his * Kalahankalk ’ to a somewhat moist garding practical photography as an essential element 
episode in Miocene and Lower Pliocene times, after in the education and outfit of every modern sports- 
which he recognises a period of dry conditions in the man who desires to be something more than a mere 
Middle Pliocene and then a Pluvial period of late slayer of game the editor has undoubtedly been well 
Pliocene and early post-Pliocene times This Pluvial advised, and he also has been excepbonally fwtunate 
period may be accepted with some confidence as being m secunng the services of an expert with the ex- 
in close relation to the occurrence of the Glacial penod perience and reputation of Mr Brownell to make 
in n(»^ern Europe Evidence from many other parts known to the beginner the mystenes of the camera 
of the world tends to show that the progressive and the technique of outdoor animal photography 
desiccation that has gone on since that penod has if the reader is careful to bear m mind that when 
not by any means been confined to the African the author refers to ' our animals" he means the 
continent members of the North Amencan and not of the 

Among the interesbng side-issues raised or re- British fauna, the book will we venture to think 
capitulated in these later chapters of the book are prove as acceptable to sportsmen and field-naturalists 
questiona as to the antiquity of the Kalahan fauna, on this side of the Atlantic as to the countrymen 
^e geological effect of wind-action, the obliteration of the author and if this turn out to be the case a 
of dry nver-beds, “ zoogene erosion ", the change of wide circulation would seem to be assured 

climate in North Africa during histone times, and In his introduction Mr Brownell gives a concise 

odieni that we have no space even to catalogue and yet comprehensive sketch of the history of phqto- 

The next—and last—copter gives a review of the graphy dwelbng eqienally on the enormous stndes 
plant-hfe of the Kalahan, widi especial reference to u has made dunng the last half-dozen years The 
the evidence whidi it bears as to the dunging con loss of time that he himself expenenced m havmg to 
ditions of the land Then follow vanous appendices, learn everything for himself when first taking up 
occupying one hundred pages These contain a few animal photographv is alluded to as a kind of jushfi- 
astronomical dbservations, apetrographicald^scnption cation (if one be needed) for the appearance of hu 
NO 1847, VOL 71J 
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volume while the value of accurate photographa of 
animale ai a means of instruction in natural history 
u noticed in the concluding paragraphs of the intro¬ 
duction 

Possibly and if so pardonably the author is in- 
cluied to over-rate the importance of photographic 
illustrations in soological work In many respects 
such as r e p resen ting birds in their natural surround 
mgs Its importance cannot mdeed be over estimated 
But when the author goes on to dende the work of 
the pencil of the artist is a means of illustrating 
books on natural history and to declare that the 
wood cut and the process-block * are things of the 
past in this connection we take leave to differ from 
such a sweeping assertion Nor are we alone in so 
doing for Mr W T Homaday in his recently j 
issued * American Natural History takes occasion 
to point out that photography has its limitations in 
the portrayal of animals and that some illustrations 
demand the artists pencil m order to become satis 
factory zoological portraits It is quite true as Mr 
Brownell urges t^t the sketch as compared with 
the photograph may be crude and unfaithful to 
nature yet it will nevertheless often accentuate or 
display essential features which are scarcely per 
leptible or absolutely hidden in the sun portrait 

With this reservation we are absolutely at one 
with the author in regard to the extreme importance 
nnd value of photography in natural history work 
ind like him we look forward to the time when 
real colour photography will have been discovered 
and made available for everyday use After de 
scribing in full detail the general technique of the 
photographic art and the kinds of camera and other 
apparatus best suited to the outdoor photographer 
of animal life the author proceeds to discuss the 
mode of procedure in the case of different subjects 
devoting one chapter to the larger mammals another 
to the small mammals a third to birds and so on 
So far as we can judge all his advice is to the point 
and the illustrations given as samples are in most 
cates admirable animal ptatraits Not that attention 
IS confined to animated nature for we have a chapter 
on plant-photography and another on the use of the 
lamera m depicting sportmg scenes and incidents 
each as charmingly illustrated as theu* predecessors 
Above all the book is by no means dry reading the 
technical details being enlivened with numerous and 
appropnate anecdotes Mr Brownell has m fact 
suoce^ed m producing a treatise on practical field- 
photography whidi It will be very hard to beat 
R L 


A POPULAR STAR ATLAS 
Popular Star Maps A Rapid and Easy Method of 
Finding the Principal Stars By Comte de Miremont 
F R A S (London George Philip and Son Ltd 
1904) Price los 6d net 

T IS by no means an easy task to construct a 
senes of charts of the pnncipal stars m the they 
that will at once be of service to those wishing to 
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make themselves familiar with the chief co ns «al4 tk ig 
or star groupings Many if fX)t the m 

star atlases pnnted for beginners are so belaboured 
with lines indicating nght ascensions and dec Una * 
bons names of constellations Greek letters or 
numbers igainst each star different notataons for 
vanable stars &c that when the beginner turns har 
eyes from the starry heivens towards^ a chart in 
order to find m t the particular grouping m question 
he IS unable to recognise it imong the innumerable 
markingi> Fti this reason many who have made 
valiant attempts to learn the stars have given up 
trying and it is the atlases that art to blame and 
nofc the seekers after knowledge 

The ideal set of charts for a beginner should in the 
first place ri present the appearance of the starrv 
heavens as ne 11 s possible and consist of maps show 
ing small wh te discs or stars on a dark background 
the discs or si rs varying in si/e according to the 
magnitude of the star secondly a fairly large region 
should be incl id d in euh map thirdly only stars to 
the third or ft irth magnitude should be inserted and 
lastly each n p should h ive an accompanying 
duplicate chart or key map on the same scale but with 
dark disis cr st rs on a white baikground,. on which 
as much information as may be i seful should be given 

In this wav the boginnei cm at tnce find his par 
ticular stars on the hrst mij and learn their names 
&c on the c inpanving ktv map This seems to 
be the logical lethod of tiding those who are not 
iccuslom^ to deal with star charts and it is a 
pleasure to find that such a scries of maps is now 
available for tl sc who w sh to lake advantage of 
them 

The charts s question tc 1 in numb 1 and each 
accompanied b\ 1 key map have been prepared bv 
Comte de Miremont one who is thoroughlv 
acquainted iv th the stars from the nivi(,ating point 
of view and is f imihar with the desire of sailors and 
others for a s mple stir atlas Stars to the fourth 
magnitude onl> are inserted and these are repre 
sented on cdiarts 10 inches square as white stars 
on I dark blue background in the accompanying 
but separate key maps of the same size the stars are 
black on a white background Great care has been 
taken to ensure iccuracv in the star positions 

The method of projection namely the gnomomc 
IS also one which lends itself well to this type of 
atlas for the whole of the celestial sphere can be 
projected on six plates each plate thus representing 
one side of a cube enveloping the sphere The upper 
and lower sides of the cube enclose the north and 
south polar regions respectively and the other four 
sides the equatorial regions To render more 
clearly the relations to each other of star groups near 
the edges of each of these equatorial sides in contact 
four additional overlapping maps are added Thus 
there are ten charts m all and there is this advantage, 
that each one with its corre^ionding key-map can be 
taken out of the portfolio and used in the <ri>aervatoty, 
in the field or on board ship by itself On each chart 
and lU key is a scale of n^t ascensions with the 
seasons of the year when each of the constellations is 
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f)«0btein these longitudes the declinations are omitted 
ICQStx the ma|>8 but this infintnation and the right 
Bsodnsions of every star mariccd are given in the table 
siiowuig the mean places (and annual change) for 
January 1904 Other lists include the names of 
tfte constellations and the principal stars in each 
and a complete alphabetical list of stars m the 
maps , 

With regard to the general get up of the maps 
letterpress ind portfolio which encloses them more 
could not be desired ind great credit is due to both 
compiler and publisher for producing such a service 
able and han^im M*t if star charts for the use ot 
beginners and at such a low price W J S I 


A CONTkIBllION TO MU^FUM HISTORY 
The Htitory of the CoUecitons lontatned tn th 
Natural History Departments of the Bnhsh 
Museum Vol 1 Pp xvii + 44a (Ixndon 
Planted by Order of the Trustees of the British 
Museum 1904) 

VERY museum of the first rank has two histones 
one of which is usually wntten but rarely pub 
lished—the history of the gradual accumulation of the 
museum material by purchase exchange or donat on 
and another which cm hardly ever be written—the 
hutory of the internal metabolism the arrangement 
and re arrangement the differentiation and mtegra 
tton the Kampf der Theile im Organismus It 
may not be difficult to indicate how various museums 
have adapted themselves to the advance of s lence 
and to their groising constituency under the influence 
of effective directors how nature has crept tn between 
the teeth of the abstractive scientific foik how 
evolutionary senes have replaced static taxonomic dis 
plays how problems of practical human interest have 
been recognised how a mere c hamber of horre rs has 
become an introduction to a rational study of patho 
logical variation and so on but who can ever tell 
the detailed physiological story of the metamorphoses^ 
For the great museum u an orgmism of many parts 
each with its sptntus rector each developing inde 
pendently and yet in cooperation with the rest It 
may not be difficult to show how a museum has 
changed or is changing as the various objectives— 
for instruction for investigation for inspiration 
have become more clear to the organisers when for 
instance the simple step is taken of disenminating 
between what tan be usefully exhibited and what 
should be as usefully concealed but who <an ever tell 
how much even this simple step costs«’ Is the price 
less connecting bnk to be shown with blinds up or 
with bhnds down or not at alP But we must not 
intrude further into the real history of a great museum 
It it an intricate story of thrust and parry between 
keepers and their environment both animate and in 
animate The history before us is a history not of 
the British Museum (Natural History Departments) 
at a growing organism it is the history of the collec 
tions—a story of accreUon 
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The first volume of the btstory of the coUechons 
preserved in the four natural history departments of 
the British Museum deals with the botanical geo* 
logical and mmeralogital material and also with the 
I braries It has been produced at the suggesUon of 
the director Prof E Ray Lankester by the officers 
in charge of the collections Mr B B Woodward 
has written the history of the libraries Mr George 
Murray assuted by Mr Bntten that of the depart¬ 
ment of botany Dr Arthur Smith Woodward with 
valuable help from the late keeper Dr Henry Wood 
ward and from Dr Bather assistant keeper that of 
the department of geology, and Mr Fletcher that of 
j the department of minerals The second volume will 
deil with the department of zoology 

It need hardly be said that the various histmies of 
the collections arc scholarly productions they tell of 
the foundation stones and of the additions made from 
year to year and they give an annotated slphabeUcal 
list f the numerous benefactors and vendors The 
result IS not adapted for fireside perusal but it is very 
impressive giving us a correct idea of the variety 
extent and importance of the immense series of 
oliccted specimens which are carefully guarded and 
ordered not only (arcordmg to the terms of Sir 
Hans Sloane s will) for the inspection and entertain 
ment of the learned and curious but for the general 
use and benefit of the pubbe to all posterity And 
It IS ilso interesting to ti m over the leaves and observe 
hou many famous names occur on the honourable 
lists Many of the short biographical notes in the 
geological and minerxlogical sections supply valuable 
historical material A useful addendum we think 
would hive been a senes of references to the cata- 
hgues and memoirs m which the collected miterial has 
been described 

The book will be of g^eat value to investigators who 
wish to trace collections md specimens or who wish 
to know beforehand what to expect m the British 
Museun and everyone will agree that it furnishes 
xbundint documentary proof of the carefulness and 
business like methods of the great museum which is 
one of the n itional assets that we have most reason 
to bt proud ff 


SUkNCE AND MBTARHYSICS 
Sctenltfic Fact and Metaphysical Redlity By Robert 
Brandon Arnold Pp xziii+'jfio (London Mac 
millan and Co Ltd 1004) Pnee los net 
1 this book does not conform to the adage 
Nonum prematur m annum —for Mr 
Arnold s undergraduate career is no distant memory 
—that IS no ground for complamt The work is not 
only one of great promise but a notable performance 
In originality of conception vigour and clearness of 
statement width of outlook and fairness to all the 
aspects of experience ii would be with difficulty sur¬ 
passed At the same time it is quite unpretentious, 
there » no parade of learning, there is not a single- 
foot note TTie one digressioa of any length—or- 
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modern miliUrlim—is as interesting as it is pardon 
able 

The following are some of the mam characteristics 
of the authors point of view —(i) While defending 
metaphysics from the charge of bemg built upon 
iir or quicksands he readily admits that it has not 
always taken full advantage of the science which it 
knows and that greater 'tccuracy of scientific detail 
cught to be displayed if it is to appeal to the plain 
man with some knowledge of physics chemistry 
and biology In the same spint the chapters on God 
and the Absirfute and Human Immorul ty attempt 
to do something like just ce to the rel gious aspire 
uons of the plain man which are so severely 
neglected in such a werk as Appearance and 
Reahty (a) Mr Arnold prefers actmty to existence 
as a basis for investigat on The lower animals in 
his view display only teleological act vit es the 
entity mind (self co scious and introspective) 
belongs only to men Aid perhaps not even to all 
men a human being might theoretically pass 
through life and never be actual m nd possibly with 
some savages this is almost the truth (3) Again 
Mr Arnold is fond of the contrast between the in 
dividuatmn (real and objective in every sense) by 
means of the atom or the electron— the true physical 
entities —and the mdividuation by means of colour 
sound and the like which depends on our particular 
sensuous evolution The latter form of individu 
ation which finds expression particularly in the 
material totalised image seems therefore to show 
that in mind (including teleological activity ) there 
IS something new in principle But by asking 
whether it is a new entity we merely confuse matters 
For we should thus assume that the physical world 
IS once and for all limited to atomic activities whereas 
all observations tend to show that the various entities 
are continually changing and re organising them 
selves and develtqiing new relations and qualities 
In one sense Mr Arnold claims that hu view of mind 
in the non introspective animal is as materialistic as 
It could be since mmd under such conditions is 
matter totalised m a special manner in relation to an 
external crisis But he hastens to add that pre 
mental matter was not merely the matter of physics 
and chemistry And mind in man he certainly re 
gards as something very different 
It IS impossible to do justice to this suggestive work 
in a short notice and we are well aware that the 
above is only a hasty and somewhat arbitrary selec¬ 
tion of a few of the topics treated The views of 
matter and ether in particular might well have a 
notice of their own, so might the chapter on psycho¬ 
physical interaction which is almost a model of philo¬ 
sophical discussion In this last the theory is stated 
that the initial impulse required to hberate the energy 
of the muscular system comes ultimately from ex 
ternal sources e g when the sight of some object 
moves us to pursue it from the ethereal vibrations 
which we apprehend as hght But for the authm-a 
defence (in many ways successful) against the obvious 
objections to this view we must refer to the bode 
Itself 


OUR BOOK SHELF 

Index of Spectra (AMendsx O) By W Mat^ 
Watts DSc (Lend) Pp 40 (Manchester Abel 
Heywood and bon 1904) Price 3s 
This is the latest addiUon to the very useful senes of 
appendices which Dr Marshall Watts has given to 
htk well known Index of Spectra In it he has 
brought together the arc spectrum of molybdenum by 
Hassclberg the spark spectra of calaum scandium 
indium beryll um lithium thallium antimony and 
arsenic by Lxner and Haschek of calcium lithium 
th illium and ant mony by Eder and Valenta of 
rad um by Ru igc and Precht and the oxy hydrogen 
flame spectra ot lithium potassium rubidium and 
casium by Ramage Hasselberg s comprehensive 
record of ihe arc 1 nes of molybdenum takes up about 
half the pag s uf the appendix In the cases of 
metals investigated both by Fxner and Haschek and 
Eder and Val ta the records are compared in 
parallel columns The oscillation frequencies cor¬ 
responding to the wave lengths of all the lines given 
have been reduced by the compiler 
I a MaUire 11 Iher et les Forces physiques By 
Lucien Mottez Pp 236 (Pans Gauthier ViUars 
1904 ) Price 4 francs 

Fiib time is fast iming when the qualification which 
will play the most important part in determining a 
man s reputation os a physicist will be that he shall 
abstain from vriting books on the philosophy of 
ether matter in 1 the universe The present book 
discourses pleasantly about gravitation heat electn 
city and magnet sm polansation of light chemical 
action and such like matters It is hardly the 
kind of boede t> which a beginner would turn to 
get his first lessons on physics as the style is too 
discursive and it contains little but what an 
avera^ physicist e ther knons or has probably 
thought of already and yet we tan only say about 
bocdcs of th s k id still they come Who reads 
them? 


The Uses and IV nders of Plant hairs By Kate E 
Styan Pp iv-f-65 with plates (London Bemrose 
and Sons I td ) Price it 

The nature and puroose of plant hairs will have 
occurred to many teachers as a favourable subject for 
a course of nature study The presence or absence of 
hairs m allied plants even in the same plant when 
growing under d fferent conditions their position and 
form meir mechanism and use afford plenty of 
opportunity for consideration and deduction The 
borne offers a fair risumi of facts but it is not obvxius 
that the writer is recording personal observabons 
and the appendix of illustrabons loses some of its 
value as no alius on is made to it in the text 


LETTER TO THE EDITOR 
[The Editor dots not hold himself responsible for opinions 
expressed by hts correspondents Neither eon he undertake 
to return or to correspond with the writers of refected 
manuscripts intended for this or any ether part of Natusb 
No notice is taken of anonymous communications ] 

The Planet Fortune 

Although Naturs is scarcely the proper place for a 
d squis t on on a Lat n quotahon perhaps you will admit 
of a further correct on of W T s correction (p 461) of 
the Ines quoted by W F P Numen is i bdiwe 
never used except n the sense of good )uck being denved 
from nuo and s gn fying the nodding approval ot the 
gods hence Nullum numen habes si sit jmidentla 
would moan just the oppos te to the obv ous sense of the 
rassm The best edit ons g ve in both the satires where 
the line omrs Nullum numen abest and this mokes 
tense Except fur this word W T s version is 
«>*Tect Spbhcxx PicwauNO 
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5 TATJE AID FOR HJGHFR EDUCATION 

ennouncement that the tonumttee preuded 

A over by Mr Haldane M P appointed to con 
aider the allocation of the Treasury grant to the um 
vamty colleges haa finished its inquiry was made m 
our issue of last wedc In the note dealing with the 
subject on that occasion the part of the grant to be 
received by each collet was specified and the fact 
reniams to be recorded that 9000I has been allotted 
to the purchase of bodes apparatus specimens 
instruments &e to form equipment for teaching 
of a university character As vull bo known already 
to most readers of Nature the Treasury this year 
has doubled its contribution to the university col 
leges and in this way has acknowledged the national 
services which these institutions are rendering The 
total Treasury grant to the fourteen university colleges 
IS now 54 oool 

That the grant haa been increased m this substantial 
manner is certainly a matter for congratulation and 
men of science will view with satisfaction the evidence 
this additional State aid for higher education affords 
that the Government is beginning to realise the 
important part played by higher education in securing 
national emciency—especially by higher education in 
science using that term in its most cathohe sense 
But even at the risk of appearing to be ungracious 
It must be pointed out at once that the amount is 
even now ludicrously small and altogether inadequate 
when regarded as the contribution of the State to 
the pressing work of plaang our system of higher 
education upon a satisfactory basis As has been 
consistently and persistently urjged in these columns 
there is an enormous amount oriceway to be made up 
before the facilities for education of universi^ 
standard in Great Britain can be compared with those 
in several European countries and with those 
in the United States compared that is with anv 
chance of a satisfactory result Ihe reison is a simple 
one Great Britain alone among the first class natrons 
of the world has not learnt thnt the reign of muscle 
IS over that success whether in commerce or war 
will be always with the most highly tramed ind 
scienUfically educated people Other nationsf hive 
taken this truth to heart and believe enthusiasticallv 
that what is worth havmg is worth paying for and 
paying for well Surely in view of the object lesson 
that events in Manchuria afford it will not be long 
before our own country will be prepared to make 

rest sacrifices to secure as efficient a system of 

igher education as that of any other naUon on the 
face of the earth 

Ihe total grant to the fourteen university colleges 
IS as has been said 54 oool and this is a large sum 
compared with what the colleges have received in 
previous years But the State endowment of the 
University of Berlin in 1891 3 amounted to ve^ nearly 
169 oool that IS to say one university in Germiny 
receives from the State in a year more than three 
tunes as much as our fourteen university collies 
receive together from the Treasury A single fact 
of this kind IS enough to convince the student of 
educational problems that while Germany Ukes 
higher saentific education seriously and reaps the 
adrantages of her sacrifices Great Bntain has sull 
to understand that compiercial success and educational 
efflaency stand in the relation of effect and cause 
If at the present day there still exist scepucs as to 
our educational inefficiency and our national parsi¬ 
mony towards universities and colleges the presi 
denttal address of Sir Norman Lockyer to the British 
Asaodabon at Southport m 1903 may be commended 
NO 1847. 71] 


to them though men 01 saence who have at 
heart the true welfare of their country are at pre¬ 
sent rather like voices trying m the wilderness '' it 
IS clearly their duty to continue to urge the paramount 
importance of higher scientific education and of 
scienbfic research and to petition the Government to 
act more generously on their behalf 
But It IS not &nouj,h to provide large and adequate 
State grants for education in order to secure efficiency 
in the face of modern needs It is just as important 
so to choose the subjects of study and to arrange the 
curricula of schools and colleges that our boys and 
young men may begin life as welt and at suitably 
train^ as the youths of other countries The kmd of 
education suitM to the conditions of the days of the 
Renaissance is not in harmony with the needs of the 
twentieth century Hie work of men of science m the 
last century has revolutionised life and our system of 
education must be adapted to existing circumstances 
Ihe custodians of English education are still too 

much actuated by mediieval ideals The entrance 

of the student of science to the older universities is 
still obstructed by an obsolete and ludicrous test 
m Greek There is a tendency even yet among* 
those in charge of our Department of Educa 
tion to discoura4,e and hamper the instruction in 
science in our elementary and secondary schools 
The Prime Minister is reported once to have said 
that the only knowledge our boys have of natural 
henomcna is that obtained on the cricket and foot 
all fields and on the river The man of science 

has still much to teach his fellow atizens The 

work to which Huxley gave so much of his 
energy is not yet done and it is the duty of hts 
successors to continue his efforts and to take every 
opportunity of advocating the application of the 
principles of science to educational administration 
It must be recognised that there are many ways of 
obtaining culture The idea of the Middle Ages that 
culture was obtainable only by studying I atm and 
Greek though true enough then is to day hopelessly 
narrow and indicative rither of the state of mind of 
the I’hil stinc The «choI ir steeped in cla*>sical lore 
vet ignorintof nature s laws and of modem literature 
is but an uneducated pedant The scientific speaalist 
with a complete knowledge of some restricted sub 
division of science yet knowing nothing of the ideas 
of ancient ind modern poets and philo^hers is but 
a narrow technical rej,istrar Culture is something 
broader and higher than anj thing with which the 
ptdant or catalocuer is acquaints The man of 
science desirous of producing cultured men and women 
will strive so to irrange school and college time tables 
that they contain in due me isure subjects designed to 
cultivate and divclop ill the faculties of the healthv 
human mind and in thiv work the heritage which 
has been left i s hj the mnetei nth century will not be 
Ignored The iiachings of science the love of truth 
wherever it mav It ad will be inculcated consistently 
so that a race m y be produced able to deal with 
modern problems in a modern way 
Tliougn the U vemment moves but slowly and per 
ccives so inconi) ktely the uiisatisfactoriness of our 
supply of high r (duration there is ciuse for satisfac¬ 
tion in another direction There are growing 
evidences that the broad minded policy of wealthy 
men in the United Sutes which leads them to give 
of their millions to colleges and univerhitie* is being 
emulated in a measure by our merchant princes we 
have on several occasions lately been able to record 
noble instances of privite munificence on behalf of 
higher education and it may be that before kmg 
the Government will recognise its imperative 
duty 
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I (3) The third and oldett senes of deponW, WOtf 
tome highly mchned beds at the M N W end ok 
the care which were explored to a omtideratde 
depth m the hope of meeting with Pliocene mammals, 
tudi as were recognised by Prof W Boyd Dawkins 
in the cave at Do^oles in 1903 but unfortunateljr 
without finding any such remains We wish the 
exploters had bad more success 10 this deeper 
plmtion however it is satisfactc^ te know that 
the search was made even though the results WM« 
nesmtive 

The number of bones yielded by this cave could 
scarcely have been less than 10000 for the authms 
have accounted for 8000 and mmy were carried 
away before they began work Nearly half these 
remains belonged to bovine and cervine animals, 
while between six and seven hundred of them are 
referable to hysenas It seems pretty certain that 
this cave was 1 hyiena-den and although no entrance 
was found except the swallow hde yet it is possible 
that this was the means of access 

Some twenty seven species of mammals birds and 
amphibi-i have been identified from Hoe Grange 



CAVF HUNTING^ 

QINCE the memorable researches of Dr Buckland 
^ in the early part of last century the exploration 
of British caves has had a great fascination for many 
investigators This is no matter for surpnse for 
there are many points of mterest prhich await elucid¬ 
ation regarding prehistoric man and the animals by 
which he was surrounded m very early times and 
there is a great probability that some of these 
problems will be solved by cavern researches When 
we remember also how much has already been re 
vcaled by cave hunting we are led to hope for more 
in the future and consequently investigations m this 
diTMtion raise our expectations 

The current number of the Quarterly Journal of 
the Geological Society contains an interesting 
account of a cave discovered about two years ago 
near Brassington Derbyshire Shortly after its 
discovety the ca\e was visited by a number of 
' ardent collectors ’ and many bones and teeth were 
earned away, but very soon permission was given 
by Major Nicholson the owner for the deposits to 
be carefully investigated on behalf of 
the Derbyshire /Uchseological and 
Natural History Society the work 
falling almost wholly on the authors 
of this paper 

The cave is in a quarry situated 
on the south eastern edge of the 
Mountain I imestone plateau and its 
floor IS about 10^ foet above 
Ordnance Datum the top of the 
quany being some 30 feet higher 
The highest part of the plateau in 
the neighbourhood is formed by the 
Hirbro Rocks which at some little 
distance and with a depression 
between nse to a height of 1344 feet 
that IS about 120 feet higher than 
the entrance to the swallow hole 
which opened into the top of the g 
cavern 

The cavern itself was a master joint 
in the limestone enlarged by the 
action of water and when found (it 
18 now entirely destroyed) extended 
about 130 feet from the S S E to the 
N N W and in this direction it 
deepened considerably Much care 
seems to have been taken to keep 
separate the bones from eadi layer 
and fifteen spots are marked on the section given to 
indicate distinct layers or places where bones were 
discovered Eventually however these were grouped 
into three senes —{i) The upper inclined layers 
which had accumulated to the S S E of the swallow 
hole and from which they were evidently denved 
By far the greater number of the specimens svere 
found in this jjart of the cave To tne N N W of 
the swallow hole very few bones were met with and 
the deposit was of a more irregular character seeming 
to indicate a different mode of ongin 

(a) The second division included all that was 
c 4 >tained in a stratum about three feet in depth 
excavated below the level of the quarry floor and 
Mtending throughout the length of the cave Very 
few bones were round but th^ included remains of 
hyaena and of a small deer which it was important 
to know were present at this early stage of the cave’s 
history 
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I cave but about half of these belong to the smallei 
forms of vertebrates which as a rule have not been 
recorded in cave researches The ndi harvest of 
diese small creatures which rewarded the patient 
labour of Mr Lewis Abbott some ten years ago in 
the rock fissure at Ightham Kent has caused more 
careful search to be made for them m recent re¬ 
searches and with good resulU such as those of 
Mr R S Ussher m his cave hunting m Ireland 
durmg the last two or three years onfy a part of 
which have yet been published Search was made for 
these smaller animals at Hoe Grange but with only 
partial success Among the larger animals repre¬ 
sented in the cave the lion will perhaps attract most 
attention and one of the few specimens obtamed is 
part of the lower jaw of a cub with some of the milk 
teeth still in place The hyama wild cat wolf, fox, 
gnsly bear and badger are the other canuvores vdilch 
have been identified 

Rhmoceros remains occurred in some abundance, 
and the teeth show that they belong to the Rhmoearot 
leptorhmus not to the woolly tiunoceros the form 
hidierto found in Derbyshire The elephant is t«- 
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MlMMoted by a ungle ipaamen, part of a milk molar 
mSUphat anUmut, tibia agam la peculiar the 
anphaitt previouaiy met with in Derl^shire bemg 
die mammoth (JS Pnnugmtiu) The presence of 
tU^hoM tmtiquus and Rhmocutos Itptorhtmu as we 
Iwni from tne discussion following the paper led 
Prof Dawkins to regard the deposits at Hoe Grange 
as belongmg to the older Pleistocene group of raves 

Anumg die numerous bovine remains there are 
no hmn cores and frontal bones to indicate die 
qiedes to which these remains belong and die 
measurements of several metacarpals given m the 
paj^ show thit limb bones alone are not sufficient 
to Indicate whether the remains are those of Bos or of 
Bison 

The CtrvidiB ri r presented bv four spi es the 



great Insh deer (Cervut gtgant0ui) the red deer 
(C riaphtu) the roebuck (Capreolut caprea) and 
aoodier form intermediate in sire between the last 
two, which IS regarded by the authors as fallow deer 
f Csrvus datna) Bones and teeth of the last named 
form were very numerous nearly t6oo specimens 
having been found If these remains are indeed 
parts of Pleistocene fallow deer and we see no way 
to any odier conclusion, they are of the greatest 
intmst The fallow dew has not hitherto been 
accepted at Idast by modern writers as a member of 

Ka 1847, VOL. 71] 


the British Pleutocene fauna but is thought to have 
been mtroduced to diis country probably by the 
Romans 

There are two points however which have to be 
setded before we can ‘iccept this addition to our 
Pleutocene mammals —(i) Are these remams cer¬ 
tainly those of fallow deer? and if so (a) Is the 
deposit m which they were found really of Pleutocene 
age? 

It IS to be regretted that there ire no sufficiently 
well preserved antlers to define the species clearly 
but the limb bones and teeth are of such a sue that 
if there had been no question of age there would 
have been little or no doubt m referring them to 
fallow deer In the circumstanLes the authors 
have carefully measured the teeth and made com 
parisons with both fallow and red deer and feel 
compelled to regard these remains as parts of fallow 
deer or of a closely illied species The only 
Pleistocene species of i sire which might compare 
with these bones ind teeth is the Cervus Brovmt 
described by Prof Boyd Dawkins from Pleistocene 
b ds it Clacton and th s is only know n by its antler 
vhuh IS distingu shed from that of the fallow deer 
by the presence of in idditional tine It has been 

i>ho\ 1 ho V ver that modern f illow deer sometimes 
hive this idditionil tine (see Naiurb voI m 
p ii ) and It thus becomes very doubtful whether 
( Broum s illy i distinct spec es \lthoi gh 
there are no antlers from Hoe Grange cave that can 
be compand with C Brownt yet it seems almost 
certi n thit the i itho s are correct and that these 
Hoe Grange remains r lepresentativcs of the fallow 
deer 

We have now to consider the age of the Hoe 
Grange deposits fhere can be no question as to 
the Pleistocene age of the elephant rhmoceros 
hyana and lion and there is no doubt as to the 
fallow deir bones being found with the remams of 
those animals but it is just possible that the fallow 
deer was living in the neighbourhood at a tune when 
a previously existing Pleistocene deposit was washed 
into this cave and so the more modern animal got 
mixed with the older forms In order that sudi a 
re-depoaihon of large bones might take place tlure 
must have been a considerable supply of water and 
seeing that the cave at the present tune is near the 
top m the plateau there is no collecting ground for 
water and it becomes necessair to suppose that at 
the time of the re-deposition ot the bones the land 
was much higher than it is now and that it has 
since been dmuded But it must be remembered 
that this would mean a very large amount of denuda¬ 
tion and if we are to accept the fallow deer as a 
Roman importation this denudation must have 
taken place smee Roman times which seems 
extremely improbable We thmk therefore, that 
the authors are justified in regarding these particular 
cervine remains as those of fallow deer and as good 
evidence that the speaes bved in this country m 
Pleistocene times 

A fallow deer s antler has been recorded recently 
W Dr Herlaf Wmgc from an mterglacial deposit in 
Cknmark, and this early extension of the species so 
far north on the Continent makes its occurrence In 
England m Pleistocene times still more probable 
It Is remarkable that Cervus dama or rather its 
equivalent C Browni should have been so rarely 
found hitherto in Pleistocene deposits seemg diat 
It IS so abundant in the Hoe Grann cave 
A word regarding the illustraoons accompanying 
this paper two of which the courte^ of the 
tounm of the Geological Society we are able to 
reproduce The views of the cave are very credit- 
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able reproductions but have nowadays become 
accustomed to good things of this kind It is rarely 
however that we have seen such satisfactory reproi^j 
ductions of photographs taken directly from the 
fossils as we ha^ve in the two plates Most of the 
good collotype reproductions of fossils that have 
recently ap^ared are from photographs of water 
colour dr twings and some of them art. u ri unly very 
effective but there is the artist s equation to allow 
for In the present case no such nllowance has to 
be made and the figures if the lion s jaw is well as 
of the teeth of the fallow deer and tkphant sre 
idmirablc These plates do credit to 11 concerned in 
their production 

FI/JAJV FOIK rALE<i 

PTHNOIOGISTS hn\c all ilong suspt ted thit 
Mr Fison has plenty of unpublished information 
concerning Fiji Ihev are grateful to him for what 
he has nlready published in the Journal of the 


[March 2 $, 1905 


can be claimed is that it is of the native pattern 
The tales ate interesting as stones and have Incfeasett 
value when compared with other tales from Oceonidy 
but their greatest importance rests in their value ea 
evidence of the ideas and actions of the natives before 
the white man came In the introduction Mr Pison 
gives a long d scussion concerning cannibalum and 
he sums it up th s 

It IS imposs ble to estabi sh a certainty as to the 
origin of nnn bilism and the question resolves itself 
into a comp in*, i of probabilities the balance being 
in favour of the strongest motive This is un- 
doubtedlv Hung r It is stronger than Superstition 
It IS stronger th 1 Revenge Man is a carnivorous 
animal wh tever the vegetarians may say and in a 
swage state of ict> if he cannot get the food for 
vhuh his St 11 h iravcs he will kustma (crave 
or hunger ift r fi sh) until he eats his brother ’ 

For as Mr I oi arguis the Fijians were formerly 
scantilv suppl d with animal food The serious 
student IS ocn nllv tantalised by hints of further 



Fig I — Bu Fdi rraaFnw* Tslw from Old Fi) 


Anthropological Institute but they clamoured for 
more and even now (hev will not remain satisfied 
with the handsome book that has just been issued by 
the De I a More Press This new book contains a 
dozen folk-tales .capitally toM each contains a 
genuine legend as its skeleton for the fleth with 
which that skeleton has been covered the modt that 




information and bv allusions to possible discussions 
of social and other questions all of which are passed 
by as not being suitable for a popular book, doubt 
less Mr Fison was wise in restraining himself but 
for the sake of science it is sincerely to be hoped that 
he will give all his mformation to the world In some 
form or another In the meantime we thank Mr 
Fison for this pubhration which can be recommended 
to thoee who like interesting information about twtf 
■gvages told in a pleasmg manner 
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NOTES 

Cm FrMay laat March 17 tha worMt of acience and art 
.oomhtaaci to do honour to a man who haa rendared to both 
hamcaa of the utmost value and of a nature that time 
cvMot dlmlniilr—for eo long at the human throat la cap 
able of emitting muiical eoundi and to long ai throati are 
llahle to diaeaee the great invention of Manuel Garcia 
will hold ita* place among vocalists and larvngologikts 
The celebration of Sefior Oarcia s centenary was held in 
the hall of the Royal Medical and Chirurgical Sotlety 
Hanover Square under the direction of Sir Fol x Scmon 
chainnan of the Gama committee Seflor Garcia sat 
alone on a dais while in front of him were ranked the 
representatives of kings governments universities acien 
tlftc societies and his old pupils who had gathered to do 
him honour Sir Felix Semon announced that thst morn 
mg the King had uivited behor GacLia to Buckingham 
Palace and with his own hands invested him w th the 
insignia of Commander of the Roval Victorian Order and 
had expressed a desire to be represented at the banquet n 
the evening by his Lord m Waiting Lord Suffleld The 
Marquis de Villalobar then del vered a congratulatory 
message from the King of Spam and added In the 
name of Hfs Majesty and your motherland 1 invest you 
with the Royal Order of Alfonso XII as a reward of yoir 
merits and the services you have rendered to manl nd 1 
desire also to make public th sentiments of my beloved 
Sovereign and of his Government ti King Ldward VII f r 
tha distinction he has conferred upon our compatriot and 
the hearty gratefulness of Spain to all who have come 
here to-day to honour Don Manuel Garcia Other tributes 
followed thick and fast during a crowded hour Prof 
Frankel presented on behalf of the German Emperor the 
great gold medal of science Sir Archibald Geikie Mr 
Francu Darwin and Prof Halliburton representing the 
Royal Society presented an address recalling the fact 
that their Procttdtngt for March at jSss contained the 
epoch making paper in which Seftor Garcia laid the found 
ations pf the experimental study of the voice The Royil 
Prussian Academy of Sciences the University of Konigs 
berg the Victoria University the Medical Faculty of 
Heldidberg the Royal Academy of Music and the Royal 
College of Music sent dutloguished representatives who in 
rapid succession laid before the maestro iHuminated 
dllldresses in rich profusion until the table in front of 
hhq was heaped We have not qiace to give the long hst 
of public institutions and societies larypgological and other 
tehlch brought tribute, but evwy quarter of the globe was 
represeqted and during the proceedmgs a constant stream 
of telegrams poured in After the oddreases a portrait of 
Seflor Garcia pointed by Mr Sargent RA and tub 
aerlbed for by friends and admirers In all parts of the 
w^d wot unveiled and presented to him by Sir Felix 
Semon The proceedings were concluded by a remarkably 
Moquent speech by Seflor Garcia In the evening Seflor 
(now Don) Garcia was entertained at a banquet held in 
his honour at the Hotel Cedi 

Wa learn from the Ttmss that further papers have been 
pubUahed by the Government of India In respect to the 
late Mr J N Tata's offer of an endowment In die shape 
of properties valued at soooool for the creabon of an 
Institute of Indian research at Bangalore Certain con 
dituna ui respect to Government assistance were attached 
to the offer which was first made six years ago and these 
bate been the subject of prolonged discussion and cone 
apeadenoe between the Goiemment, Mr Tata dijnng his 
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lifetime and his representatives The papers now pub 
lisbed show that the difficulties in the way of a settlement 
have been removed Guarantees have been offered by the re¬ 
presentatives of the donor to secure the full income eshm 
ated from the endowment properties and the management 
of the latter is vested in a board the chairman of which is 
to be an officer selected bv the Bombay Government In 
addit on to making a grant of a) lakhs of rupees (16 6661) 
towards the construction of the necessary buddings and 
provision of scientific apparatus the Government will make 
on annual grant to the nsl tute of half the local assets up 
to a limit of li lakhs of rup s provided that the institute 
IS conducted on lines approved generally by the Govern 
ment The scheme will provide for the reference of certain 
questions to the advisory committee of the Royal Society 
(r to such other sclent he authority as may be appointed 
for the purpose 1 he L overnor General in Council dis 
wows any desire to lie intimately associated with the 
actual administrat n of the institute or to claim a deter 
m ning vc ice in the settlement of the lines of research to 
be followed or the methods of instruction to be employed 
Th C ovtrnment w II eserc se no more thsn that degree 
of influence and control wh h is ustified by the grant in 
I I th It has been pro 1 ised 

Paor Emu Warbukc of Berlin has been appoint d 
president of the N-itional Physical I aboratury it Chari 1 
tenburg and his place in th university is to be taken bv 
Prof Paul Drude of Giessen 

The magnif cent colled 1 of birds eggs possessed by the 
Br tish (Natural H story) Museum has been largely aug 
mented by the g ft of the spUndid series brought together 
bv Mr M Radcliffe Saunders of High Bank lonbndge 
This oollection compr ses close on ten thousand specimens 
of the eggs of Pals arctic species together with one 
hundred and sixty five nests 

Wb regret to record the death at the age of seventy six 
of Mr Jerem ah Slade one of the founders of the Geo 
logists Associat on Mr Slade had for many years been 
a teacher of ge logs mineralogy zoology and botany at 
the Miorking Men s College the BirkbecK Institution and 
the C ty of London Cull ge He was an ardent micro 
scopist and men ber of the Quekett Microscopical Club 

iHB anniversary dinner of the Chemical Society will bo 
held on Wednesday March ag 

Thb sixth International Congreas of Applied Chemistry 
wjll be held at Rome next vear pixibablv during the week 
following Easter 

Tnx French Socl6t6 d Fncouragement pour 1 Industrie 
nationale has awarded the Lavoisier medal to M Hdroult 
m recognition of bis electrometallurgical researches In 
recommending the award the committee refers to his work 
in connection with the manufacture of aijminium and the 
preparation of steel in the electrK furnace 

OmciAL statistics show that the production of natural 
gas in the United States in ipot was greater than in any 
previous year The production had a value of 7 143. oool 
or 16 per cent more than that of 190a Four States, 
Penmqrlvonia West Virginia Indiana and Ohio furnished 
together 94 per cent of the supply of gas The total 
volume of the gas at atmospheric pressure was 6757 million 
cubic metres representing in beating value is 129 46^ tons 
of bituminous cool 

Rxunx s Agency has receivsii some details of an expedi 
tlon which went to British New Guinea m September 1903, 
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chanwten m the mile, ud conee to tiw conetuAM (ftht 
wcfa u hypoduni offtn an madequato and unteaaitii 
planation of the phenomenon In {dace of thit tin aqilbar 
iUKgeeti that euch featuree in the male are the equWedaot^ 
of maternity in the female that ie to eay, the produtMf 
which in the female are required for generative { 
are euperfluoue in the male and are according!; 
for eexual ornament If we mictake not the a 
haa been already promulgated by Captain BarretNHamiU 


Wa have received copice qf four articlea from the thurd 
volume of Marine Inveatigationi In South Africa ' In de- 
ecribing in two of three the polyduetous anndide collected 
by Dr Gilchriet Prof Mclntoah directi attention to the 
community of type between South African and European 
marine annelids generally many of the typee from the two 
areaa being fically identical while others in a more 
or leu modified for ii extend eastwards into the Indian and 
Pacific Oceans a d westward to America A nearly similar 
feature has bet n re orded in the case of crustaceans and it 
thus k ems that tl e distnbution of invertebrates n these seas 
s governed bv ve y different laws from those which obtam 
for instance in the case of the commoner food fishes The 
anatomy and v ation of the riabetlum like coraH form 
the subject of tl e third article n wh ch Mr J S Gardiner 
has found hims If ompelled to dissent from the classification 
of corals prop se I by tbe late Prof P M Duncan In 
the fourth fasc r lus Dr Gilchrist continues his investigatloa 
into the deveU p t and life history of South African fishes 
describing and I g ring a number of larva some of which 
cannot at prestnt le specificallv identified 

In the Monthly Romow for March Mr W E Hodgson 
discourses very pi isantly on certain problems connected with 
salmon fishing Mter pointing out tbe maicuracy of tbe 
qommon opinion tha^ the north of Scotland in spnng is 
necessaAly colder than the south of Engkmd the author 
proceed^ ^ discuss tbe reason why loch fishing for salmon 
dkrfted on with a minnow instead of with a fly One 
I fca^ faqms to be that salmon lie deeper in the water 
ra&ilji ttpot and will consequently owing to tile eet of tbeir 
flyali^^tee (be approach of a boat at a greater distance A 
rntn^yr t^cd behind a boat la probably therefore tbe 
Salmo talar but whether the boatmen an 
«iglH>4a>^ng a sinuous course to the boat is vary qtMff> 
HhqdUlMf'An the first place a boat may be rawed right over 
salmon without being seen by tbe flsh 
' R M o ml y thers is considerable reaaoh to believe that d* 
{avttsd #ater is conducive to the salmon bittng and thirdly, 
IS not unlikely that tbe fish which takes the trailing hire 
't>as not been lying in the woke of the boat but may have 
made a daah from the side Mr Hodgson who is by no 
'means convinced that aalmon fast during tiieir sojourn In 
fteah water tbuiks they take the minnow for a woundod 
fish and dash at it owing to the Impulse which makes anoat 
animals attack a cripple 

Part iv of tbe third volume of Biomttnha containt 
several memoirs of interest Mr Punnett contributes a 
careful study of variation in Sptnax ntgar showing from 
an analysis of the characters of 163 adults and 304 
bryos that a well marked sexual dimorphlam exists in this 
shark and that the voruhility of male «nbryos oonstdarthlt 
exceeds that of male adults this pointing to a mOro 
stringent selection in the case of tto male HomostMts 
rather than mtercalatjon or excalation la held by Ae audmtf 
to be the more feasiUa explanation of the venous rstathw 
positions occupied by the structure! examined—this aafK 


and has latdy returned to England The expeditioa wae 
organised by Major W Cooke DanMs an Atnedcan 
traveller and It alao Included Dr C G Seligmann Dr 
W M Strong and Mr A H Dunning The objects were 
pnmanly ethnographical but studies were alao made in 
other branches of ^ence and a number of general padio 
logical observattons were made A collection of photo 
graphs was secured by Mr Dunning and the travellers 
have brought bock kinematograph pictures and a selection 
of phonographic records 

A coMSsroNDlNT writing to the Timer from Florence 
directs attention to the fact that the famous Tower of 
Galileo on tbe hill of Arcetn above Florence is now 
practically destroyed Hus histone thirteenth century 
building—known locally as the lorre del Gallo—has for 
some months past been concealed in scaffolding set up for 
the purpose of raising its ristellated tower by a third of its 
former height of piTcing n its walls new windows of 
adding a loggia and in fine of converting the world 
famous Star Tower inti 1 prelcntioub modern erection 
' To the Anglo Saxon race C Mileo s Tower possessed a 
sjiecial interest in thst it wis the scene of the classic meet 
ing between Milton and Gal ieo 

In No 1394 of the Proceedings of the L S National 
Muaeum Mr C D Walcott continues his account of 
American Cambrian brachiopods describing several new 
genera and species It is explained that these notes and 
their forerunners arc published n the hope that they may 
be of service to students prior to the appenranc of the 
full monograph promised on the subject 

We have received the reports of the Wdlington College 
and of the Felsted School science MietM 'lor iqd^ The 
former which is illustrated cXmaM* ^fiintmories of a 
number of lectures delivered iefoft tl* society among 
which one by Mr H W Moncktoi^ op tbe geology of the 
London district deserves special mention Ih tbe Felsted 
rqxirt attention it directed to the lack of keenness d(aplayed> 
by the members of the soologicol section who faQpd,^ 
take nature study seriously Although one prite waq ^eced 
for an account of the birds of the district andjj second Utr 
the bsst collection of butterflies and moths'SQia^ webe no 
competitors .* * 

In addition to the Bulletin on the fauna 
plateau of Baroque Michel already notiC^lL (ftpm an 
author s copy) in Natuu of March 16 (p. 468)7 
the BuUatin of the Belgian Royal Academy (|on(alwj, 
biological articles of considerable interest In the fmt' 
theee Miss J Wery discusses the attractions offered __ 
bees by flowers and aa the result of direct experimAjts^ 
arrives at the following concluaiona Brilliantly cdldlqred 
flowers offer much greater attraction whan entirq than 
when the petals &c have been cut away honey bas no 
attractive power artifleud flowws are just as attractive as 
natural ones if both are under glast shadei flower perfume 
by Itself offers but little attraction while colour and form 
apart from scent ore powerfully attractive the mingling 
of the three factors form, colour and scent oonslitutes the 
most powerful attraction of all Finally if the Utter item 
be reckoned as 100 the attractive power exerted by form 
and colour will be 80 per cent. while the other factors 
(pollen nectar and scen^ will oifly rank as so per cent 

In the eecond of the two articles from the BuUatm of the 
Belgian Academy referred to above Prof A Lomcere 
dtscussea Darwm’s theory of female sexual selecfaon as tbe 
primary factor in the productian of secondary eexual 
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IMrttoK OtgmbiHir'a theory of the origin of limbs The 
nMio natsnal U thought by Mr Punnott to favour the 
hyjWthaali of gametic puntjr^-« view from whidi Prof 
1*ajirsoa dissents for reasons given Dr Beddoe « cranio 
matrlo formula latdy published In £. Anthropologu is 
T^llllorousiy Impugned by M A Lewens and Prof Karl Pear 
aon, who produce in evidence the auto Icon of Jeremy 
Bentham pseserved at Umversity College In another 
paper Prof Edmond Gam deals with variation in the flower 
and heterostylism in Pultnonarta officmalit Local races are 
abown to preeent significant differences in the former 
respect The miscellanea include interesting applications 
of a new method of determining correlation 


Wa have received a copy of the results of tha meteor 
logical observations made at die stations m oonnection 
with the Deutsche Seewarte (Hamburg) for the year 1903 
The stations number sixty nine and include hourly read> 
ings at four first-order observatones The tables are ar 
ranged as in previous years and leave nothing to be desired 
either in thoroughneM of discussion or in detailed ex¬ 
planation of the methods employed Mid Furopean tune 
was adopted in Germany in April 1893 but the observe 
tions are recorded according to local time as before with 
the exception of the occurrences in the remarks column 
which are stated in Mid Furopean time A table is given 
showing the differenie of these times for each of the 
stations 


Tmx Bureau of Forestry of the United States Department 
of Agriculture has erected an extensive plant on the grounds 
of the St I ouis Exposition for carrying out a senes of 
experiments under the duection of Drs von Schrenk and 
Hatt on the value snd methods of preserving timber 
According to the general programme which is outlined in 
the Press BulUUn No (2 the timber will be subjected 
both to static and impact tests Preliminary results indicate 
that steaming reduces the streng^ of the timber in pro 
portion to the pressure and duration of the process 

Undbu the title Place const ints for Aster prenan 
tkoidts Mr (j H Shull has contributed to the Botanical 
GaaatU (November 1904) a biometnc article based upon 
the number of bratts snd flor ts which were countel on tl e 
mflorescences of this plant as collected in a specified area 
during the autumn of 1903 In general the first head to 
bloom on any stem had the highest number of parts and 
the last to bloom the lowest but precocious flowering <n 
the part of the weakest individuals produced a low mean at 
the beginning of the season and the belated flowering of 
a few vigorous speiimens caused a rise towards the end 

A PXACncAL and detailed eomparison of the <V*t of 
production of sugar on a muscovado estate said in d 
central factory using the vacuum pan with tCmla affect 
such as that given bj the Hon R Bromley adfniniblrator 
of St Kifts in vol V No 3 of the Wett Indiw 
should cany conviction to the planters of Ba^adoa ai|d 
other islands who trusting to the high sBtxbfrwi^,iyield 
of their canes and the profit on molasses have 
to retain tfaew simple process of manufacture AMt from 
the adviaabihty of manufactunng a product ot^he Agog 
quality the figures Miow that the profit per ton qf si^v 
prepend in a central factory ts four timet tbat^bfafiae^ 


Tm Socidtd Hdvdtique des Sciencee naturelles cele¬ 
brated at Its eighty eeventh congrets at Winterthur the 
fiftieth jubilee of the discovery of anaent pile dwellings 
deecrlbed by Dr Ferdinand Keller The nport and aiqire 
datkm of the work of Keller and others is wntten by 
M F A Forel The same authority lately Erected 
attentioil (Gasefts de Lamanne January 19} to the dis 
cevery at Boiron near Morges by the Lidu of Geneva of 
a tomb or place of burial of the Bronse Age—the age of 
the old lake-city of Morges Human bones, ciadert and 
burnt earth bronse trinkets vasrs and othsr pottery were 
fguad, but of apecial Interest Was the dsoovery alongside 
the eakliied human bonea In the burial chamber of leg- 
bOMi of a gout uninjured by fin, and eefdsully deposited 
wttfa Urn flsdb as an offering to the shades the departed 
Fond Gondudee ftom the evUeaca tbtt a belief m the 
rasiunedoa of the dead was held la the Braasa Am 
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TiiP last published Bulletin of the Philippine Weather 
Bureau (for August 190^) ontains in addition to the usual 
useful summaries cf metec rological and seismological ob 
s rvit ons it v ir ous t ( ns a valuable discussion of the 
cyclones which affected the archipelago with a map show 
ing the r tricks The I rector of the i entral obc rv itorv at 
M in la the Rev J \lgu6 S J author of the valuabltf 
wrrk I he Cvciones of the Far Fast mikes a special 
study of these inten I nK phenomena and his discussion of 
their behai iir is m si instructive During the month in 
question five typ cal v I nes are dealt w th One of them 
(August I- ai) m V d t the rite of thirty m les an hour 
this St r n was c \per ei ce 1 by the I S Army tnnsport 
Slier nan near Formosa and an interesting account of it 
IS g ven bv the sec nJ fBcer of that vessel 

A siMMSRT of the pres nt state of knowledge in regard 
to Icng range waulher forecasts by Prof E B Garriott 
has been pubtiihbd I y the Weather Bureau of Washington 
It IS iccompai?lyd by a paper by Prof C M Woodward on 
the planetary equipqqrs ,Prof Garriott finds that at the 
present time 4guctii:ally no value is to be attached to 
weather predirtiQnse basrd on astronomical phenomena or 
observations of birds animals or plants At the same time 
etery attention is being given to the advancement of 
m>M)roIogy on su h 1 basis as may lead to substantial 
improvements in weather forecasting In his prefatory 
repoft Mr Wrilis I Moore remarks It is to be re¬ 
gretted that- so many newspapers not only give space to 
piMjmnttfjir predictions but actually pay for them Fon^ 
(Mn of 'AiMr description may properly be classed with ad- 
YCfrisQnemv^tf quack medicines—they ore both harmful in 

« litsthe I^bruary number of the Bulletin de la 5ocidtd 
itt^fvnomique 4e France M J Loisel presents his annual 
itsununary of the climatology of the past year On one chart 
he shows the rainfall the daily tempentures the humidity 
thd barometne pressure the insolation the amount of 
cloud and the declination and phase of the moon Each 
of the atmospheric elements is then discussed in detail 
month by month Among other outstanding features one 
ices that the temperature duqjng July 1904 wae ab¬ 
normally elevated -v^lst that of December was higher than 
that obtaining during* November The figures and the 
curve indicating the number qf hours of sunshine ore 
especully interesting and show that in each of the montha 
May June July and August there only occurred one day 
when the sun wae completely obscured at Juvtey whilet 
in July the number of hourt of effective tunshine amounted 
to ys per cent of tte theoretical number A co m parieoa 
of the eolar radiation during 1903 and 1904 ehowe an 
increaee vt about 33 134 calofiet or rather more than 
16 per cent m the latter year 
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Mode than ten yean ago Pro/ Laadolt deecnbed a aeriee 
of espenmente Which were ronaidared to throw doubt on the 
law of the conaereatlon of maae in cbeinieal action and in 
1901 HeydweiUer oonduded that a change m the total maei 
had been esperioientally eitablbhed in a number of caeea 
In a paper publiehed Antonino Lo Surdo in the Afweeo 
CimtnU) (1904 eenec 5 vol viii ) the queetion le re invee 
tigated Bv eacluding all poeeible aourcee of error auch 
for inatance aa a difference of temperature in the two arma 
of the balance differencea of volume of the veaaelt uaed it 
la eetabliihed that the change of maaa due to the interaction 
between iron and baaie copper lulpfaate which by Heyd 
weiUer was considered to be ibout o a milligram in reality 
falls within the limits of the error of weighing being cer 
tainly less than ooa milligram In the expenments de 
scribed the sealed tubes in which the interaction took place 
were not removed from the balance during the whole of the 
series of weighings and an ingenious mechanism was de 
signed by which the tubes and weights were manipulated 
within the case 


Fhb operations of the Smithsonian Institution during the 
year ending on June 30 1904 and the work of the U S 
National Museum the Bureau of American Ethnology the 
International Exchanges National Zoological Park and the 
Astrophysical Observatory are described in Dr S P 
I angley s report which has just reached us Among the 
matters mentioned is the removal of the remains of James 
Smithson founder of the Smithsonian Institution from the 
British cemetery at Genoa to America at the beginning of 
last year fhe report elites that the remains rest tern 
porarily in a room at the S11 thsonian Institution containing 
a few personal relics of Smithson awaiting their final dis 
posal by the Regents Dr T W Scripture of Yale Uni 
versity has been awarded i grant from the Hodgkins 
fund for the construction of a vowel organ Dr Scrip 
tore expects to be able to construct an organ which can 
sing the vowels or a vowel register whidi attached to a 
pipe organ may be used effectively in church music An 
exploration of some of the glaciers of British Columbia has 
been undertaken by Dr W H Shener under the auspices 
of the Smithsonian Institution for the purpose of gathering 
definite information regarding glacial phenomena such as 
the nature and cause of the ice flow the temperature of 
the ice at various depths and its relation to air tempera 
hires the amount of surface melting and the possiUs 
transference of matenal from the surface to lower portions 
Reference is made in the report to the new building of the 
National Museum in course of erection in the Smithsonian 
Park The floor area in the four atones of the new build 
mg will be about 9} acres Phe accessions to the museum 
in the year covered by the report amount to 341 547 speci 
mens which bring the total number of objects in the 
collections up to nearly six millions The work of the 
astrophysical observatory has been chiefly concerned snth 
solar radiatMO and its possible variability Phe Investi 
gations pi^ttt to the conclusion that the radiation sup|d!ed 
by the sun may perhaps fluctuate withm intervals of a few 
months through ranges of nearly or quits 10 per cent and 
that these fluctuations of solar ^lation may cause changes 
of temperature of several demes centigrade nearly simul 
taneously over the great continental areas of the world 

The latest report issued by the Engineering Standards 
Committee deals with British standard epeciflcation for 
stixictural sted for marine boileri Comee mey be oMalned 
from Meters Crosbv Lockwood and m at at lid net 
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Mbmss Mxsay SonniUN axd Co have imucd a WSsi 
catalogue of second hand books containing smlu «tv 
mathematical aitronomical physical and chemical Sltt^ 
jerts The works catalogued include the library of dw lues 
Prof A W Williamson F R << and many important 
foreign works on the exact sciences published witain A# 
past twenty yean * 


OUR Ai>TRONOMICAL COLUMN 
liiB Alternatinc. VAaiAUUTV OF Martun Canals— 
During 1903 Mr 1 owell observed an apparent oltemetlon 
in the visibilitv of the Martian canals Thoth and 
Amenthes which he suggested might be due to Ae artle 
flcial legiilation of a deficient water supply for irrigation 
purposes (Nature \ol Ixix p 496) 

In a telegram dated March 10 communicated to Prof 
E L Pickering id published in No 4003 of Ae Astro 
nomuche Naehrtchten Mr Lowell announces that hs has 
again observed 1 functional alternative visibility of 
these two canals both of which are double 


Discovbrv of JcniRRs Sixth Satilutx— In No 100 
of the Pitblicaltonj of the Astronomical Society of the 
Patific Profs Perr ne and Aitken describe the first ob 
tervationt of Jup 1 r s sixth satellite and abstracts of their 
Lommunications r published in No 400a of the AtUo 
nomische Sachrict ten 

Prof Pemne siites that several years ago it was pro 
posed that Ihe C rosiley reflector when reconstructed should 
be employed in a search for additional satellites to Ae 
outer planets In ecordnnee w th th s programme photo 
graphs of Jup ter were taken on December 389 and 10 
1904 and 1 comp r son of them showed Aat the planet 
wh ch was slowK r irogradmg at the time was apparently 
accompanied bv in object of the fourteenA mignitude 
Photographs taken on January s 3 and 4 showed Ait Ae 
newly discovered object was following Jupiter in such a 
manner as to suggest its dependence on that body The 
greatest elongation (west) of the new satellite about jo' 
seems to have been passed on December sj and Ae in 
cluiation of its 01 bt to Ae ecliptic appears to be grestor 
than those of the nner satellites The direction of Ae 
satellite s motion Ithough apparently retrograde cannot 
be determined until further observations have been made 

On January s8 Prof AiAen using the 36 inch re 
frMtor under unfavourable atmosphenc conditions found 
Ae satellite quite easily using the position predicted from 
the Crossley phot graphs and after a few minutes ob 
servation As idem fcation was confirmed by Ae motion in 
right ascension Following Ae objecit for nearly an hour 
he found it to have an hourly motion in R A of about 
-I-30* and this agrees with the photographic result A 
emmpanson with ne ghbouring faint stars showsd that the 
satellita was about as bright as a star of Ae fourteenth 
magnitude 


Forthcouino Optositions of Marr—As during the 
omwsitions of Mars in 1905 1907 and 1009 the {danet 
will become success vely more favourable for observation, 
Mr R BuAanan has communicated to Popular AsfroiMmy 
(No 3 vol XIII) the following figures showing the re 
apective conditions for each opposition — 


r«ar pmlMlion Opsesklon ftom Bank_, 

1905 Nov 7 M^S o 543 36^ 

1907 Sept aa July J 0411 73 4 

1909 Aub 13 Sept as 0390 >6 6 

The sun s distance from the earth le taken os Ae unit 
of Ae mean distance from earth *’ In the oppoeitioas of 
1901 and 1903 Ae reapective apparent briUianclea of A« 
planet were aoo and 334 

Vauablx Radml VsLoan of SiRica^In No 70 of the 
Lidc ObssrvabH^ BMttbu Prof Campbdl diaeuasw As 
toectrogra^ic observodoni of the bright eomponent si 
Sirius made at Lick sines 1896 Airty-one plates in ^ 
Before treating the main subject however, he dlscimbs 
the AIBculty experienced in binary star work through tbs 
empi<»msnt of numerous diflersnt systoBis of numpiobMUtil 
to defins the orbital elements and Aen propounds n flow 
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which would be readily adaptable to all require 
ineq^, vlaual or apectroicopic 

The ebeervatMiit of ^Iriua have been made under varying 
qofldhioaa, matrumental and otherwiu, and a better ac 
^hrtUuice in the Individual rewiti mi^t be obtained by 
making the obaervationi under uniform conditions The 
retitltlng value obtained from all the ptate* ga\e the 
velocity of the lyitem of Siriua at -736 km per lerond 
Ihere is a marked progrenion among the individual values 
obtained for^he velocity of the primary which la ittributed 
to the effect of orbital motion I he aenee of this pro 
greaaion indicatea that the positive value of 1 (the in lin 
ation of the plane of the orbit) should be used The above 
value whilst disagreeing with others agrees \er) well 
with the value obtained by Profs Frost and 'Vdams in 
iqoi-s 

The values of the radial velocities of the centre of the 
erstem and of the primary and serondary components are 
given in a table with yearly intirvals for a nhole rt 
wution le from 187009 to 191809 the tinit of the 
apastron passage being 19185110 

Constant Errors in Msrioian OasrRVATioNs—In an 
address delivered to the astronomy section of the St I ouis 
International Congress of Sciences and Arts Mr J G 
Poiter discussed the various sources of error to which 
meridian observations are peculiarly subject and proposed 
various methods whereby the constant errors might be 
eliminated 

Among other methods for eliminating the magnitude 
error which affects right ascension determinations he rt 
commends the one proposed by Prof lurner wherein the 
transits would be registered on a regular!} moving phtio 
naphic plate the reticule wires being replaced by spots of 
light projected on to the plate at regular intervals from 1 
Axed source 

Regarding declination observations the error due to vary 
ing refraction is the most imporlant and Mr Porter 
suggests that this might be eliminated by having a per 
fected system of fundamental stars well distributed over the 
sphere from observations of which on any evening the 
deviation of the actual refraction from the assumed law 
might be determined and used to cerrect the obseivations 
Another more costly method would be to have a number of 
observatories widely distributed in I ititude so that zenith 
observations where refraction is non-effective of more 
stars might be made Mr Porter considers the solut on of 
this constant error difficulty in meridian observations to be 
one which is eminently suitable for mternation d coopera 
tion (Popular Astronomy No 3 vol xiii) 


THE NATIONAL PHYSICAl lABORATORY 

Fridav last the annual general meeting of the govern- 
ing body of the National Phyvical Laboratory was 
held at that institution when the report of wrork done 
in 1904 was received and the programme of work pro 
posed for the forthcoming year approved A num^r of 
nests were invited to meet the members of the general 
hoard and inspect the laboratory Among those present 
were about thirty Members of Parliament several colonial 
agents general and a representative gathering of leading 
fmysicists and engineers 

In the 45-page report submittcxl by the director 
Dr Glaiebrook are found particulars regi^uig the venous 
researches and tests carried out dunng Hie past year with 
special reference to the newer developments The test work 
at Bushy for the year shows a marked growth, the total 
number of separate tests mode having increased from 1330 
In 1903 to 1906 in 1904, the increase being spread over 
sdmoet all the different departments of the laboratory 
These figures are distinct from the work of Kew Ob 
ssrvatory, where in all more than a6 000 instruments were 
venfied durulg die year 

In the engmeering department Dr Stanton has made 
sonsiderabls progress with the research on the distribution 
of wind pressure over targe areas whldi forms a con¬ 
tinuation of die Important work embodied In his paper read 
«t the Institution of Civil Engineers last s es s ion A steel 
tsww fifty feet high has been erected m the grounds 
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carrying targe and <mall pressure plates with the necessary 
gauges From the general results of the observations 
mode It would appear that the distribution of pressure on 
the windward side of a large plate in the open air fulls 
off more rapidly from the centre to the sides than in the 
case of a small plate but that the ratio of the pressures 
on the windward and leeward sides appears to be praclic 
ally the same in both cases 

the research on the specific heat of superheated steam 
by the continuous flow method has bern continued by Mr 
Jakeman who has been ni iinlv occupied in contending with 
certain experimental difliculties such ns the ittainment of 
sufficiently high insulation between the various parts of the 
rloctncal superhtater especi illy at low superheats Some 
preliminary figures hive been obtained which do not appear 
to confirm the rapid rise in specific hi at shown bv the 
results of some reernt observers 

A testing machine for studying the effect of alternating 
stresses of varying periodicity on enj, neering materiats has 
been consti ucted and w is described in last month s 
Int'meermg by Dr Stmton It has already been used on 
i set of nickel steel specimens whiih are the basis (fa 
restarch in the mitallurgical department 

A new building h is been erected to house the new 
standard leading screw machine whuh is now at work • 
Siveral stmdard strews have bun lut ind meisured hr 
use in ( overnment arsenals 

Dr Chrec at the obs rvatory department has been 
otiupiid with som iiiportint imestig itions on terr stri il 
magnetism and the measuiement and tabulation of some of 
the (Id Kew nngnrtii ii( rds Ihe men of scicnie of the 
British Ant irctic h vpedit on have si ice then return in 
SepKinber last hnd Ihe (pportuniti of again comparing 
with leiignised stindirds 11 my of thiir insiruments and 
irrongements havi been m ide for cot perat on with them in 
the reduiticn of thi mass of magnetic and meteorological 
data they brought hi me w th tlum 

In the physics department numerous lesearches hive bien 
in progress We haye only space for mention here of 
some of thi more important Dr Harker in the thei 
mometrv dtyision has bten ritupied with preliminary work 
on which It IS hoped may ultimately be based some new 
direct electriial methoi of vetv high temperature meisure 
ment With this objiit h( has underiak n a study of the 
resistance and thermoelectru properl ics of solid rlectrolytlc 
(onduitors such as ate used in Nernst lamps The exist 
ence at high temperatures (f large thermoelectromotive 
forces between rods of the various earths made up aa 
oidinary thermojiinitions has been securely established by 
direct clectrometi 1C methods and a new form of electric 
furnace has been designed (Tpabb of lontinued use at 
temperatures above zo<h° ( Bv means of these fumacas 
and a number of thermojumtions of widely different pro¬ 
perties a careful re-determin ition rf the milting point of 
platinum wis made More than sixty determinations con- 
corded in giving a value which differs considerably from 
that now accepted The results of this work are embodied 
in a paper just sent in to the Royal Society 

The research on the specific heat of iron which has 
been extended to temperatures above iino” C is complete 
and will shortly be published 

In the electmai standards department Mr Smith has 
been mainly occupied w ih work on the standard ampere 
balance designed by the 1 ite Prof \ iriamu Jones and Prof 
Ayrton for the British Association committee on electrical 
standards The weighing mechanism was constructed by 
Mr Oertling and the four marble cylinders carrying the 
roils have been successiulty wound and insulated at the 
laboratory On each cylinder ore two double helices of 
bare copper wire Though the air space between the con¬ 
secutive turns IS less than 0006 inch an insulation resist- 
am^ over 30 000 megohms was finally secured for each 
of the coils Many accessories have been constructed and 
the outlook for a speedy determination of the absolute unit 
of current to at least one decimal place further than hitherto 
attained is verv hopeful 

In electrotechnics Mr Paterson has installed large cells 
for ammeter verification, and for alternate current measure¬ 
ments a specially constructed set of Mr Addenbrooke’s in¬ 
struments, and a Kelvin volttneter with circular seals qf 
si metres radius In photometry have been included i^ 
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ve«tigati<»» on savaral Haroouit io<aMll« pmtiuM buapa 
and a number of Fleming largo bulb itandara electric glow 
lampe, which now form the working atandarde of candle- 
power Intercooipanaonf have been made by meana of 
glow lampa with the National Standarda Bureau of Waah- 
ington the Electrical Standardiaing Laboratonea of New 
York and the Berlin Reichaanatalt 

In the genet al dpctrlcal department Mr Campbell haa 
deviaed a method for obtaining for inductance meaaure 
menu alternating currenu having very high frequenciea 
and a wave form almoat a pure aincHnirve A large amount 
of new apparatua haa been aet up for teatlng purpoaea, 
much of It of a novel character 

The aundard current balincea and electroalaiic voltmetera 
have been atudied, and it haa been found that the allega¬ 
tion that the Kelvin balance when uaed with alternating 
current la affected by eddy currents in the metal parta 
near the coila ta without foundation for all ordinary 
frequencies 

Reaearrhes on the distribution of temperature in field coils 
of dynamos and motors and on the behaviour of insulating 
materials under heat treatment hive been made by Mr 
Rayner and form the subject of a report to the engineering 
atindtrdb committee coniii umcated to the Institution of 
Flectrical Lngineera at then last meeting 

In the department of metillurgy Or Carpenter and Mr 
Keeling during the early jiart of the vear completed their 
work on the range of sulidiffcition and rritual ranges 
of iron-carbon alloys ind in icmunt of the work was read 
at the meeting of the Iron und Steel Institute in May last 
I he value of Or Carpenter s work was recognised by hts 
eleition as ( armgie < hrlar On Mr Kerling s leaving 
the laboratory hir 1 oiig nuir ilso a C irncgie scholai 
wta appointed on the stiff ind Or Carpenter ind he have 
oinie b^n carrying on in cooperation with Mr Hadfield of 
Sheffield an elaborate systematic research on th> properties 
of the nickel steels In ill seventeen different kinds of 
physical mechanical and chemical testa hive been per 
formed on the different samples used which contained 
varying amounts of nickel up to 16 per cent Ihe resutta 
obteined will shortly be submitted to the alloys research 
committee of the Instilulicn of Mechanical Engineers 

An investigation on modern high-speed tool sieeU such 
as those shown in use in the engineering department on 
Friday list haa also been completed by Dr Cai^nter cool¬ 
ing curves and photomicrographs having been obtained 
showing clearly the various modiflcations in structure after 
different heat treatment 

The optical department is rapidly being organised and 
in addition to lens testing ue worit nas included the 
accurate measurement of the angles of prisms and deter¬ 
mination of the optical constants of numerous samples of 
glass 

In the weights and measures deportment the chief work 
hat been the study of the master screw of the new leading- 
screw lathe, which has been carefully calibrated throughout 
Its entire length 

The foregoing serves to mdicate the substantial progress 
made by the laboratory and to prove that though it hat 
only bem at work a little more than three years it has 
already begun to make its mark on the science and industry 
of the country and to justify in a large meaaure the ex 
pectations of its promoters 


PLNGn 

1 LJ AVING Minted out that the attempts to derive the 
‘‘ ^ word fungus from funert, or fumu and ago fjmgor 
&c have been shown to be fatluret—that it comes from 
the Greek ewpwr. and is the same word os sponn the 
lecturer proceeded to give illustrations of the fungi known 
to the ancients These were of course all of the laiver 
kinds since no knowledge of micro fungi was possible 
Neverthdeas references in the Old Testament show that 
certain diseases mildew smuts, Ac—were known to the 
Hebrews but of course their connection with fungi was not 
suspected 

> Abuna oradMemuM dallvwsd st tbs Royal InMitulon on Fibraary 
■4 by Prof H ManWI Ward, F K 8 
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The Greeka and Romans not only knaw itverai fomm of 
Amanita, Agarlcus, Boietui. Polyponis, and of TnOMi, 
Mordt. Ac, but they disenminatad clearty be tw ee n Ibt 
iMiiooAin afiirf wholfiffflm ifwnri 
Th«lr Ideas as to the nature and ortfin of auefa ftifli 0 
•aem childish to us but they were consistent with the mH 
attitude of the Greeks towards natural objects Theo¬ 
phrastus about 320 BO Dioscoridas, about 60 a c., and 
Pliny, for exam^e argued that since tnifBes and other 
fungi had no roots leaves, stemb Ac , they are objects 
apart 1 hey an v spontaneously from earth, or by fermenta¬ 
tion from the sap of trees, or from water 
It IS interesting to note that Polyfonu offictnalu wae im¬ 
ported and uaed as an article of mediane not only during 
classical times but also for centuries afterwards 

In mediBval times the herbalists chiefly ctmled from 
Galen Theophrastus Ac and as they hsd no figuree the 
early herbals give us little information In 1576 however 
Clusius gave 1 vnes of wood-cuts which are well worth 
looking at and in 1601 he made a series of water-cidour 
sketches of eighty two of the fungi of Austna—the first 
drawings of the kind known Figures in Dalechamps, 
1536 Dodoens 13K3 and Parkinson 1640 may also be 
compared 

The next step forward was only possible after the miiro 
scope had come 1 ito use as a scientific instrument 

It IS a curious point that abundant and conspicuous as 
the powdery spotis of the fungi are no one seems to have 
observed their impcrtance until Micheli in 17S9 collected 
and sowed a series of them and with results fur he obtained 
mycelia and in d few cases even sporophores but it was 
not until a t< ntury later 1820 that F hrenberg m hib classical 
Do Myietogenesi traced the larger fungi to their my¬ 
celial filaments collected and sowed spores and grew several 
species (f Moulds and especially discovered the sexual act 
in Zysygites For although Micheh s ideis had been con- 
firmM by fileditsch in 1753 and by Schaeffer in 176s, 
Rudolpbi and Perboon had more or less denied the ger¬ 
mination of spores and insuted on the spontaneous genera¬ 
tion of the moulds 

However before 1840 Nees von Esenbeck had cultivated 
a Muror from spore to spore and Dutrochit 1834 and 
Trog 1837 had seen the puffing of abci and practically 
estsblishM the dMtnne of wind-distnbution of spores 
By these and similar successes the era of the Mould-fungi 
was initiated and the labours of Cords, Tulasne Prings- 
heim Cohn and Da Bvy soon introduced system into their 
study and espi cially the exact study of life histones showed 
what important results for morphology lay in the biological 
investigations of these micro fungi 
The lecturer here nve illustratione of the commoner types 
of mould fungi with notes on their botanical importim^ 
and some remarks on the points he wished to empboaist 
later A 

An early outcome of the investigationa of the mould* and 
their allies was th discovery of what cunous substrata aoma 
of them grow upon A rapid survey of all saprophytic 
fungi shows that while the majonty grow on the sum, on 
plant remains or on dung of various kinds, peculiar forma 
or species occur on such bodies as resin, cork bees' as4 
warn nests honcb limestone insect-remains horn hair, 
feathers and hoofs fats and in chemical solutions sudh 
as picric acid opper sulphate arsenic and poisons such 
as atropin muse inn, and so forth 

Here also the lecturer gave some notes on dstails of 
which the most striking was perhaps his own proof that 
tfaa horn-destroying fungus will not act until its ^lorea havt 
been passed through the alimentary tract of an ammaU or 
SubjeiM to the influence of gastric juice 
In i8fl6, the year of publlration of De Bary's bode 09 
mycology, a revolution in the study of fungi was brought 
about by the first morphological proof of parasitism a^ in¬ 
fection, and the dear distinction drawn between the aepto- 
phytic micro-fungi or ‘ moulds ” and the parasitic fiiagl 
which induce " diaeeaes ” The matter was of espai^ 
importance os explaining away prevalent erroneous Meat 
according to which these diseaae-fungl were outgrowths 
(txanthtmata) from the monbund tissue* of the host-plaiit 
itsdf 

De Bary's great service was to prova that a. spore di a 
fungus arrived from outside, and after gerraiaattng on tbs' 
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iMf «r other orgu of a plant bored lU way in or through 
a atonia and entered the ti««ue« Here it lived ai doee a 
plant tn any other mediuni at the expenae of the kubstoncee 
ip dM tiiMiee which It eventually kiUe It then emerges 
and develops its spore on the outs de 
Ihus was founded the germ theory of disease 
Hie lecturer hare gave illustrations of the kinds of para 
sites referred to and showed how the mtting of leaves s 
brought about by vanous epiphvtic and endophytic forms 
such as OiJTum and Erysiphe Phytophtbora UstilagineK 
and Ured nue &c and directed attention to certain special 
genera such as Botrytis Asperg Hus &c 
That the anc ents were a^uamted with the pheno eni 
of rot in Umber is attested by remirks of Theophrastus on 
hollow trees and the decay of oak but it was not until about 
1830 that any idea of connecting the phenomena with fungi 
can be tracM and even then Theod Hartig who d s 
covered hy|Ase m the rotten wood thought they originated 
from the wood fibres themselves Schacht in 1850 and 1803 
figured many instances of hrahse in wood and showed that 
the fungus fed on the starch pierced the cell walls and in 
some way induced their putrefaction and to these and 
Willkomm s researches in 1864 we may trace the origin of 
our knowledge of fungi as the causes of decay m timber 
Meanwhile the palxontolog sts also were bringing 
forward examples of fungus hyphss in fossil woods 
But the real founder of this important subject was R 
Hartig who in his works 1874 and 1878 proved that not 
only are there several kinds of wood rots in different species 
of trees each induced by different forms of fungi but that 
the different woods show special markings and break up 
in peculiar manner for each case so that particular kinds 
of rot can be recognised by part cular symptoms Hartig 
moreover showed now the fungi got into the tree and that 
these wound fungi have special peculiarities He traced 
their hypha into the vessels and wood elements showed bow 
they pierce the cell walls and most important of all proved 
that they dissolve out from the wood-elements the lignifled 
constituents to which their funds nental physical properties 
—as wood—ore due and either leave the delignified walls 
soft and cellulose in character or dissolve them to a jelly 
Here the lecturer showed illustrations of the mode of 
action of drv rot of Polyforut tgmartuM and of other wood 
destroying fungi and referred to Czapek s recent discovery 
of Hadromal the probable uniform constituent of wood 
hitherto vaguelv known as Ligmn 
In another direction activity was turned to the fungi 
which attack insects and which are now known often to 
become epidemic to the great advantage of areas devastated 
by locusts cockchafers and other grubs caterpillars &c 
It la a remarkable fact that whereas the diseases of plants 
duo to fungi are numbered by ther thousands only some 
fwo hundred or so of animal malad es due to fungi pnqier 
«*are known Whether this is due to the more acid nature 
of vegetable sap to the high temperature of animal tissues 
or to the greater abundance of the anti bodies In animals 
cannot be decided 

The lecturer gave illustrations of caterpillars with their 
destroyers Cordyceps Isona &c growing from their 
mummified bodies and referred to Tomibia’s Vegetable 
Wo^ legend of 1749 He also showed photograjdis of the 
“ (riant worms used m Chinese medicine and rapidly 
surveved the work of Cesati Pasteur Dc Buy Cohn ftc 
on Muscardine Entomojihtbora Empusa Safiralegnia and 
other insect fciUing fungi 

But these entomophagous fungi are merely particular 
cases of mycoses Every group of animals from the Protosoa 
and Infusoria upwards have their fungus paroeites h^^ss 
penetrate the ceratin of sponges and the csilcareous walls of 
oorala and fishes and amphibia are by no means immune 
Birds and mammals suffer particularly from certain 
mycoses due to fungi which we have been in the habit of 
mgarding as harmim moulds «g Amergillus and even 
man Is sometimes in danger from such fungi 
Whm ui 1869-70 Orohe and Block showed that small 
dOM of the spores of Penidlllum and AspennUus ore fatal 
to Idttens their statements were emjriiaticaUy diriietleved 
hot Oirawlta confirmed them and the body of evidence show 
(w that Aspergillus contains poisons toxic to birds and 
hMor anlmai* can no kmger be overlooked 9 bme of these 
tSm of aspergillosis are very serious diseases indeed 
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to new mvestigations into the hfe histones of nMMilds and 
of the parasites of animals and plants and into the letiology 
of the timber-destroying fungi and so forth on the one 
hand it was on tbs other gradually attracting to its 
domain areas of investigat on which had grown up inde 
pendently out of the past and wh rh the older thinkers 
could never have dreamed of iwsociat ng w th fungi 

A cons(ncuous example was the atud> of fermentation 
whiih since Janssen in 1500 hod brought forsvard a micro 
scope of several lenses and I eauwennoek had ap(riied an 
1 nproved for n of t to the animalcule 1 pi trefying liquide 
had undergone the initial stage of passage into toe hands 
of the naturalists 

The lecturer then sketched in rapid outline the history of 
the th ory of fermentation from the early days when the 
tees or sed nent (y ast) were known as the Paecei Vtm 
apparently ow ng to the shrewd suggest on of a Venetian 
doctor who in 1763 sa d putrefactive and fermentation 
processes are due to the v tal activity of minute worms the 
excreta (fate**) of which nduca the turbidity and mal-odour 
of the liquid—to the days when the living plant nature of 
these fatcM svas gradually established by the work of 
Astier 1813 Desmasitres i8a6 Quevenne 838 and Per , 
soon and espec ally by Irxiebei 1818 Kutz ng 1834 
Cagn ard I atour and Schwann 1837 

At the same time the sketch included an outline of the 
hrst great controvers es regardum ab ogenes s or spontan 
eous generation brought forward from its ancient strongholds 
in the Ignorance of the clasa cal and mediaeval writera—e g 
Pliny Bock Van Helmont—by Needham in 174S ■*«* 
confuted by Spallanzani 1765-76 Schultze 1836 Schroder 
and Dusch 1854 and to which the coa^ de grdee was nven 
by the work of Pasteur iSba Cohn 1870-75 and Tyndall 

Information derived from the brewing ol quass saki 
pulque kava toddy koumiss mead metheglin spruce 
and other beers and wines by peoples all over the world has 
only confirmed the ideas of Pasteur especially that alt such 
fermentations are due to the presence of fungi and although 
the discussions as to the process itself being due to catal^ic 
actions and the communication of internal movements to the 
molecules of sugar broken up initiated by Stahl In 1697 and 
revived in vanous forn t by I ebig 1839 and Noegelt 1879 
culminating m Buchner s v ews on the discovery ol xyi^ 
in 1896-07 have modified the older forms of the vitaHttic 
theoiy of Cagniard Latour and Pasteur they have not 
diasociat^ fermentation from the life of the cell 

The lecturer then pavved to a survey of the enzymes 
those remarkable bodies which though not themselves living 
are capsible of breaking up organic substances apart f rom 
the protoiriaam of the cells which secrete them and showed 
that since the discovery of diastase in malt by Payen and 
Persos in 1833 of pepsin n gastric juice by Schwann in 
1836 and of invertase n yeast by Berthelot in i860 
numerous other spec al enzymes have been eolated OM all 
the principal forms of sugar inverting starch saccharifying 
caUuIo^lssolving fat splitting proteld-converting wo 
oxidising enzymes occur in the fungi Bourquelot hu 
shown the prwence of nine such enxymes m Polyponu tal 
phureut and of seven in Asp^iHue alone 

The preaence of certain deadly poisons in putrefying fito 
fieeb *c and the researches consequent on the incasing 
knowledge of septic poisoning of wounds—with wh ch Lister 
dealt so practically at the time—led to researches which in 
the harm of Brleger Sontienechein Armand Gautier 
Sdmi and others resulted n the ieolotion of more or less 
specific bodlee such as sepsin codavenne ptoma nes leuco 
n^nes ftc In 1876 Neucki obtained an Unumally ^ 
form and the doctrine of ptomaine poisons may be regarded 
as thereby established 

For us the point of interest here is that these ptriMS 
proved to be analogous if not identical as a class with a 
number of vegetable poisons such as atropine broclne 
nicotuie strychnine or at any fate pre^ted striking re 
semblances to them In the r phyaWogical actions 

As dose or even doser resemblances were found In tbe 
poisons extracted from tbe fungi amanitin bulboein cor 
Mtia sphacelotoxin ftc all came under the 
ctpgCTln t88o Pasteur showed that fowl dx^ couW 
be proceed by means ol the poison excroted by the hacilU 
ft«m wMch the bacilli themedves had been removed and 
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Briager, in i88< then ibowed the seme to be true for 
tetanus and typboHl Lbffler, 1887 and Ilankin, 1890, 
then showed the same to be true for diphtheria and for 
anthrax and the toxins of tetanus, choiera &c were ob 
tabled shortly afterwards 

Thus was founded the doctrine of toxins The baaiii 
of disease do not merdy induce the formation of ptomaine 
poisons in the decompounfr tissues they form the toxins 
in their own celis aiM then excrete them 

The lecturer dien r^erred to the simitarilies of the 
venenenes of snakes scorpions, and spiders of the toxins 
in eeis biood and of the vegetable toxins nan robm Ac 
emphasising the fact that all these bactenal animal vege¬ 
table and fungal poisons belongs to one and the same great 
family of toxic bodies 

The horribly intoxicating and poisonous drink made 
by certain Siberian and luunscbatkan peoples from the 
fly Agaric the dry gangrene and paralysis due to 
ergotism now a rare disease in western Europe and 
the effects of the toxins of tetanus diphthena and other 
bacilli all have points in common with the poisons of 
snakes of certain seeds and so on—certain Australian 
species of Swainsonia impel horses which have eaten it to 
behave as if trying to clunb trees or to refuse to cross a 
twig os if It were a large log reminding one of the effects 
of Amantta nuttcarta on man 

In m^t part if not entirely owing to an experiment of 
Nuttall a in 1888 in which he found that normal blood has 
bactericidal properties researches were undertaken which 
resulted in the discovery that the sera of animals either 
normally or if rendered immune by minimal doses of toxins 
contain antidotal substances to the toxins Behring and 
Kitasato In 1890 who demonstrated the antitoxic power of 
blood immunis^ with diphtheria or tetanus to the toxms 
of these baalli were followed in rapid succession by Bneger 
Ehrlich Pick and others and the doctrine of the anti 
ensymes and antitoxins was established 

1 he lecturer then gave two illustrative cases Dunbar in 
1903 showed that hay fever as already maintamed by 
Others was not only due to the pcllen of grasses but he 
isolated from the pollen grams a toxin which itself induces 
all the symptoms of the malady 

Not only so He showed that the serum of horses &c to 
which the hay fever is communicated becomes antitoxic 
to the malady 1 his antitoxin has been distributed and the 
statistics uphold the accuracy of Dunbar s views 

That pollen grains contain enzymes has long been known 
and the experiments of Darwin and others have shown that 
some pollens are poisonous to the stigmsw of the wrong 
^nt Another suggestive illustration is that given by 
Woron in which tees having conveyed pollen together 
with the spores of a Sclerotinia to the stigmas of certain 
species of Vaccinium the pollen tubes and the fungus hy^ae 
race each other down the style and the latter usually win 
and destroy the ovules Moreover everyone knows how 
corrosive and destructive the pollen tubes of pines &c are 
in the tuwues and we must not forget that pollen grains ore 


Getrmde,” “ Taumel-Roggen of the Germans-hdse W 
been known and tte lecturer quoted cases wlwe 
noxious effects are traced to the presence of UstUagfaMl, 
Helminthosporium Cladoaporium and other fungi 
A notable case « that of the Darnel a tiresome weed « 
some countries 1 he anaents—s e Galen—knew that 
m bread causes dizziness headache and sideness and 
thought that neglected wheat &c was transformed into 
darnel Hofmeister in 1893 examined and lextracted the 
toxic bodies and confirmed the repeated statements as to 
their deletenouk and even fatal action on animals 
Yet It was not until 1898 that Vogl discovered the 
existence of a mycelium in the seed coats of the poisonous 
darnel and in the same year this was confirmed by Hanausek 
and Neatler though they did little beyond recording the 
presence of a fungus 

In 1903 Freeman in the lecturer s laboratory at Cam¬ 
bridge worked out the details and left no doubt that the 
poisonous property is due to (he fungus 
The lecturer then pointed out that a whole series of 
questions concern ng tnese and similar diseases now being 
investigated in h s laboratory lie under suspicion of con¬ 
nection with gra 1 poisoning or at niiy rate with poisoning 
of fungi intrteuced as food 

To say the leact we wont further and extensive researches 
from this point of view into the sotiology of Acrodymia in 
Mexico Algerii &c and of the Coloinbian Pelade of the 
trembles of cattle and sheep and of the milk sick 
ness of the North American prairies and even diseases 
like ben ten &c 

The conclusions the lecturer pointed out to which we 
are dnven may be thus summarised — 

(t) Fungi 1 ke ammals and other plants including 
bacteria excrete enzymes and utilise them in the same way 
and for the saint purposes 

(s) Ihe poisons of the fungi are toxins not only similar 
in character to the poisonous alkaloids toxalbumens &c Of 
the battens and i f the higher plants the venenenes of the 
snakes Ac but their poisonous actions in the paralysis of 
nerve-ends Ar are essentially the same 

(3) These pt kons Ac introduced into the blood of 
animals call forth the activities of antitoxins and anti- 
en/ymes as do the toxins of animals bacteria Ar ht 
similar circumstnnies 

(4) Ihe presunption is therefore justified that the action 
of the enzy iii s ind toxins of parasitic fungi on the proteld 
cell contents of their plant hosts is similar in principle to 
that on animal proteins and that the host reacts by means 
of anti-enzymes and antitoxins 

The lecturer then adverted to the difficulties of obtaining 
the toxins and antitoxins from sap and concluded ty 
showing in specihe cases—the rusts of wheat and grosses— 
how probable it is that since no anatomical features sxpl^A 
the facte of pre lisposition and immunity and the latlmr 
cannot be referred to climatic conditions or to peculiandes 
of soil Ac the above considerations will be found to apply, 
a matter dealt with elsewhere by the lecturer 


liie second case dwelt on by the lecturer is that of pellagra 
a disease to which the ill nourished peasantry <m maize 
growing countries are liable in bad seasons when the crops 
are poor and mouldy 

Cene and Beste in 1903 referred the malady to the 
presence of on Aspergillus in the bad gram Tlw alto ex 
tracted from this mould a highly toxic body Mariam in 
1903 then showed that the blood of patients cured of 
p^agra IS antitoxic to the poison of the disease 
The lecturer pointed out that without committing our¬ 
selves to any premature opinion as to the absolute accuracy 
of these views there are two increuing classes of evideiice 
which support his suspicion that numerous as yet insuffici 
ently examined cases of this kind will turn out to be due 
to what he calls luiking parasites in bad gram and 
fodders 

The first is the large dass of mycoses now ref e rr e d to the 
pdsonous aetkm of such a mould’ as Aspergillus a fungus 
shown to abound in enzymes and toxic bodies The second 
IS the increasuig number of cases of poisoaiim by fodder 
and graliMilants normally wholesome but found to be 
deleterious In certain arcumstanoea or years 
CoSes of poisonous wheat oats, Ac —the *' Taumd- 
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IRYPAhO'iOMIA'ilS AND EXPERIMENTAL. 

MEDICINE * 

•pHE greater portion of the first Report deals with the 
subieit of human tryptmosomiasis, particularly m the 
Congo district The trypanosomata ore flagellated pro¬ 
tozoa which ha\e been found to be parasitic m many 
animals sometimes causing no symptoms as in the nM, 
but sometimes associated with serious effects, os in the 
tsetse fly disease of the horse Dunng the lost few years try¬ 
panosomata have been found to be parasitic m fnan in 
various districts of West and Central Africa If the 
infected person shosvs irregular fever without other oarfeed 
symptoms the condition has been termed trypanosooilaBUl ( 
if in addition there is somnolence and stupor and later 
wasting convulsKms, and fatal coma, the conditioa It the 


1 Kspoets of thk Trysaaoso ml siu Ezp 
UvstpedSebool of Tnpkal Msdicuis 
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lleopinf ■icknoM which hat ilettroyca ten* of 
dMMMKit of live* in Central Africa Much or the matter 
i« tile vdume under review dealt with the relationthip 
Aegean theee two diteaiet 

The flret article » a report by Meters Dutton Todd 
and Christy on an expedition into the Congo tree State 
undertaken at the request of the King of the Belgians 
At the hospital at Boma and during a journey into the 
cataract re^on a number of patients were seen who were 
regarded by t||e distnct medical officers as cases of sleeping 
sidcness but in whom the somnoleme so charactensiic of 
the disease in Uganda was completely absent Neverthe 
less trypanosomes were found in the blood both of thovo 
cases in which the diagnosis of steeping sickness was 
cwrtain and of those whiM were atypical But in addition 
trypanosomes were frequently seen in the peripheral bIcod 
of apparently healthy individuals 

In the next article the relationship of human try 
panosomiasis to Congo steeping sickness is discussed by 



Pio I—Flics pupa and Urva (nst ciic) of the Congo Floor Maggot 


the same observers Ihe conclusion is arrived at that the 
Tr gambitme of the first named condition is the probable 
cause of Congo sleeping sickness but it must be admitted 
in spite of the positive statements which have been made 
on the subject that something remains to be cleared up 
This view IS confirmed by Dr Christy s researches on the 
cerebro spinal fluid in sleeping sickness He considers 
that all that can definitdy be stated is that (1) on the 
whole the presmee of the trypanosome paraaitM in the 
cwrebro ^nal fluid tends to uicrease the gravity of the 
case, (s) In many cates trypanosomes never find ueir way 
into we cerebro spinal fluid and (3) in the vast majority 
of cases death is the result of compbcations mainly 
bacterial infections 

libe identity or non-identity of the various trypanosomes 
of man has been Investigated by Dr Thomas and 

Mr Lintoii who conclude that the parasites found (a) in 
the cerebro spinal fluid of Uganda sleeping sickness (b> in 
that of Congo Free State sleeping sickness (c) in the blood 
of Uganda trypanosomiasis cases and (d) in ttie blood of 
NO 1847, VOL 71! 


Congo Free State trypanosomlasie sre oli identical 

in morphology and animal re act ions with the Tr 
gamhietMS 

In an intsrssting Mper Msasrs Dutton Todd and 
Christy describe the Congo floor nsaggot a blood-sucking 
dipterous larva extensively found ui various ports of the 
Conm Free State and identiosd by Mr Austsn as the 
iuchmeromytm luUola Fabr These larvae seem to lurk 
In the cracks and crevices of the mud floors of the native 
huts from whence they emerge at night and attack the 
persons sleeping there The volume concludes with a note 
by Mr Austen on tsetse flies Since his monograph oh 
the tsetse flies was issued further observation has couk 
vinced Mr Austen that the GUsnna tachtnot(h$ regarded 
by him as a variety of G paipahs must be reckoned 
os a distinct species 

The volume of the Thomjison Yates and Johnston 
I nboratories Report contims the reports on trypanoso 
mass Ac described above and several additional papers 
of Intel est Dr Stephens describes a new hsemo 
gregarine from an African toad two cases of intestinal 
myiasis (fly larv*) observed in children in Liverpool a 
note o 1 swellings of uncertain aetiology in a tropical patient 
and a note on non flagellate typhoid bacilli 1 he last nsuned 
were from m old laboratory strain which had been sub 
cultured for some years and seemed completely to have lost 
their flagella and mot lity Mr Shipley describes a new 
human trematode paras te from German West Africa and 
Mr Dutton defines the intermediate host of a lymph worm 
(fllaria) of an African swift this is found to be the louse 
wh ch infests these birds Prof Moore and Mr Roaf eon 
tribute an important exper mental study of the physical 
chemihtiy of antesthesia from which they conclude that 
rhlorofor n forms an unstable chemical compound or physical 
aggregation with proteid and hmmoglobin and is carried 
n the blood in such a state of combination the compounds 
so formed limiting the chemical activities of protoplasm 
and nducing antesthesia Mr Edie describes the action of 
chloroform on serum proteids and hsemoglobm and lastly 
Mr Roaf and Mr Edie describe a sim^e method for the 
preparation and determination of lecithin which seems to be 
a great 1 npmvement on the methods hitherto in use Both 
V lumes are beautifully printed and illustrated and appear 
in a new rover which artistically is a great improvement 
on the old one R T Hewlett 


UNIVERSITY AND EDUCATIONAL 
INThI IIGENCE 

CsUBRim E —The General Board of Studies has appointed 
Mr 1 S P Strangpwavh St John s College HuddersfieU 
lecturer in special pathologj from Ladv Day 1905 until 
Michaelmas 1909 and the appointment has been confirmed 
bv the Special Board for Medicine Mr R P Gregory^ 
of St John s College has been apjwintrd senior dennon 
strator in botany for four years until June 34 1909 

The list of successful candidates for open siholarshipa 
at Down ng College is so far unusual that alt the w nnera 
are natural science students It is as follows —A W 
Bourne Rydal Mount School Colwyn Bay 50! A C 
Johnson Merchant laykrs School 40I W G Stevens 
The Leys School Cambridge 40I I K Matthews Mer 
chant 1 aylors School Crokb) I tverpnol 40I 

OxroRD —^The university has resolved to contribute a 
sum not exceeding loool towaids the printing of that 
jiortion of the British section of the International Astro 
graphic Catalogue which has been executed at the um 
versity observatory 

By a statute passed in 1904 the university esublished 
a diploma m scientific engineering and mining sub 
jects * and the committee appointed to arrange the details 
of the scheme has now issued the regulations concerning 
the diploma Members of the university will be digibte 
for the diploma who have passed at the examinations re 
quired for the degree of B A and have satisflrd the 
examiners m certom special subjects mentioned in the 
following list after an approved course of study in those 
subjects extending over two years and have also gone 
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through an approvad courro of practical traming laitlng 
four irtOMh* either at a mine or^ro engiiieenng worke 
The *ub;ei.ta that may be offered are -^o) maOieiuatice 
for a^ied Kience (b) phyaics and chenuet^ («) French 
and German tranalation, (d) enRineering principlea and 
mathine drawing («) eurveyhlg (/) geology (g) miner 
Blogy (Ai) mining and ervineermg nygiene and mine 
ventilation (t) electricity Q) aeMylng lor the ordinary 
diploma candidates will be requind to pats in (a) (b) and 
(c) and in not leas than three of the remaining eubjecte 
provided that {f) {jg) and (i) are not taken together with 
o 4 t one or more of the oti ere Candidates who propose to 
nicomr colliery managers and desire to obtain exemption 
from two of the five years underground work requir^ by 
the Home Office as a qualification for a certificate as 
colliery manager must obt un a special diploma by passing 
in the subjects (a) (b) (e) (h) and three (not being 

/ g •) of the rem*iinder ind by taking their four months 
coursi of jra t al traininj;, at a mine 


Pros W Jambs of Harvard University has accepted 
Science reports the acting professorship of philosophy at 
Stinford University He will lecture at Stanford during 
,the second half of the next i ademic ytar and will organise 
a department of philosophj for the university 

\ obnrral meeting of the Association of leachers in 
Technical Institutes will be held on Saturday March as at 
the Regent Street Polytechn c London when an address 
to be followed by a discuss on will be delivered by Mr 
W J Lineham head of the engineering department 
Goldsmiths Institute ent tied Technical Training—a 
leacher s Views 

In connection with the International bxposition to be 
held at 1 idge Belgium from April to November during 
the present year it is proposed to hold an Internationol 
Congress of Childhood on September 17 ao The conmss 
will be orgaaised in foir sections as follows —(1) educa 
tkm of children (a) study of children (3) care and tram 
ing of abnormal < hildren (4) parents associations 
mothers clubs and other supplementary agencies for the 
improvement of youth 

iHB council of Liverpool University has accepted an 
offer from the president Mr F K Muspratt to provide 
for an airtension and cqu pment of the chemical labor 
itones at an estimated cost of 10 500! T he following con 
tributions for the extension and maintenance of the chemical 
department have also been a knowicdged by the coiinc I — 
tOoL per annum for five years from the Lnited Alkili 
Company Ltd lool eich frem Mr George Wall West 
Kilby Hid Mr T Ihreltfall London 


SOCIETIES AND ACADEMIES 

Lonpom 

R^al Society, February idFurther Observatloaa «• 
Slip-Bands —Preliminary Note By Walter S moow I M Uw . 
Cmninumcated by Prof Ewing F R S 

The paper describes what Oio auAor behaves to be a 
novel Di^od of investigating the micro structure of ne^ 
and some preliminary results obtained by its aid Tne 
method was devised in order to throw further^ight oo tte 
true nature of slip bands and the preliminary results rdale 
mainly to this question 

A direct meons of examining the surface configuration of 
a piece of metal t pon which Mip bsuids have been produced 
would be presented by a transverse section of such a 
specimen provided that the section could be produced with 
an absolutely sharp edge but no useful result can be ob> 
tamed by cutting the specimin through and simply polish 
ing ths exposed section The edges of specimens prepared 
by the usual mclhidi of polishing are always rounded off, 
so that It becomes, impossible to focus upon any definite 
edge w th high power lenses and even apart from Bus 
defect there would be no guarantee that the edge re 
presented a true section of the pre-existing surface 



A NEW technical college ind secondary s hool at Fast 
Ham was opened bv the Pnnee and Primiss of Wales 
on Saturday I he build ng has been erected and equipped 
at a cost of about 14 oool towards which the Essex County 
Council has contributed (loooi and the remainder has been 
made up by the Fast Han Corporation The accommoda 
tion includes a botanical mom chemical cIum, room and 
laboratory physics laboratory carpenter s shop and pro 
vision for the pursuit of various crafts—plumbing metal 
work brickwork Ac In replying to the address presented 
by the Mayor of East Hm the Prince of Wales said — 
It IS difhcult to realise that only ten years ago thrM 
rowded streets were green lanee that your population has 
multiplied nearly twentyfold in the last thirty years and 
that within your borough one industry alone employs more 
than 10 000 men You have very rightly recognised that 
this remarkable growth carries with It serious responsi 
bilities The vast and rapidly increasing population of 
the borough necessitates the provision of suitable secondary 
md technical education and m this institution you are 
furnishing that educational equipment for the rising gener- 
ition which IS indispensable if we intend to maintain our 
place in the great struggle for commercial supremacy My 
heart IS with you in all such undertakings as that which 
we are about to inaugurate and I trust that evsrv success 
lay attend your useful and patriotic efforts 
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—Tnmvtfw Scctioo of Slip bwid* Vertical ilium ni 


Ibe author his adopted the principle sometimes used In 
optical work of supporting the surface which in oection 
becomes tht edge by means of an adherent layer of hard 
material but th conditions which such a laver mutt aatlsfy 
for the purposes of metallography are very stringent In 
order to satisfy them the author uses a deposit of another 
metal obtained by electrolyt c means and this method has 
proved satisfactory 

The specimens used consisted of strips of the mildest 
steel and after preparation an electro-deposit of copper was 
pplied to them By first bending the strips into a flat U 
.jiape short port ons of their length could be pohshed ih 
the usual manner for microscopic examination subssqueiitly 
the strips could b readily strained in tension Tte slip- 
bands and other features of the specimens having bnn 
satisfactorily observed electro deposition waa procaedsd 
wiA care being taken to avoid chemical action on 
prepared surface by the pretimmory use of a bath of copper 
eyonide 

The apecimens were then cut acrosa In order to obtebi 
s satisfactonr polish the ordinary method of ptffiibliig had 
to be modified it wae found that poliehlng with rouga 
rapidly eroded a deep groove between the copper and iron. 
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iting tile object of the method A eetiefoctory 

_, meditun for mle and other purpoeee where eurface 

ottMfea U undeeireblo wu found in calcined oxide of 
ma^erium, the magoeeia powder being ueed in the wune 
WM a« rouge 

tlie Mctkm when ptdiAed by mean* of magneeia ii 
Bot jret ready for examination aa it ii found that a con 

aldenble amount of metal la amrared or dragged. 

aurface more or leae obliterating the true OMnc 

Wbl^ It la deeirad to examine To overcome tiiia_ 

It la arranged that the laat rubbing on emery paper ahall 
be done m a direction approximately paraUd to the 
boundary of the two metala the direction of rubbing 
during the final pohahing ahould then be at right angleii 
to toe boundary the unavoidable tendency to drag or 
amear then being auch aa to draw the iron over the copper 
on the aide where the boundary la to be examined 

rhe film of metal ameared over the boundary in theae 
circumatancea la extremely thin and can be removed by 
alight etchmg with picnc acid Thu treatment leavea a 
clearly defined boundary line appearing under a certain 
incidence of vertical illumination aa a narrow blaik 
tine and under other illumination being viaible merely by 
the colour contraat between the iron and copper 

When a previoualy poliahed and etched apectmen of iron 
which haa had alip banda developed upon ita aurface by 
strain u treated and examined in this way the boundary 
line ahowa well marked atepa or serratioaa readily viaible 
under a magnification of looo diametera To tbow that 
these atepa were not due to any of the proceaaea gone 
through by the specimen such aa the initial etching of the 
prepared surface or the electro^epoaition itself a series of 
test apeumena was prepared and treated in a similar 
manner except that either the preliminaury etchmg or the 
deformation or both were omitted The atepp^ Mundary 
was always found in specimens where aUpi 4 >ands had been 
produced but not otherwise 

The author therefore feels justified in concluding that the 
steps seen in transverse sections of atramed specimens are 
the aectional views of alip>baoda It will be seen that the 
ateps although very minute are perfectly distinctive and 
that they could not be mistaken for generally rounded 
folduigs of the surface they possess in fact a general 
geometrical character which the author regards as con 
elusive evidence that they are caused by slip on cleavage or 
gilding planes of the crystals and not by any folding or 
crum{dmg of the metal 


The Effectk of Momentarv Streasea in Metals By 
Pi^ ^Bertram tSopkliMon Co nmunicatad by Prof Ewing 

If a wire be hung from a firm and massive support and 
if a falling weight strike a atop at the lower end of the 
wire with a velocity V it is easy to calculate the strain 
at any pomt in the wire at any subsequent time if it be 
assumed to be perfectly elastic When the weight stnkes 
a wave of extension starts up the wire and travels with a 
velocity s/E/p where E la Young s modulua and p is 
the dewty For ateel a is about 17 000 foot seconds When 
the wave reaches the ti^ end it u reflected down the wire 
The histora of the strain at any point of the wire is as 
follows —When the wave rcachea it the strain which was 
saro suddenly becomes V/a It thsn diminishes as the wave 
p aa ses over it according to an exponential law until the 
reflected wave reaches it when it again mcreaaes by V/a 
bit of the wire le therefore subjected to stram which 
riaea suddenly and then very rapidly dimuuebes The 
maximum strain at any time or place occurs at the top of 
the wure where it u aV/a at the moment when the wave 
arrives there For a height of fall of 10 foot, and an non 
wire, aV/a is 0003 and the corresponding stress is about 
4a tow per square inch so that momantory strains greatly 
mmrmtMug the elastic limit may be produced m this way 
In expsnments detenbed in the paper, die momentary 
extanslon in the top ao inchea of the wire, produced I7 
a Mow was measured by electrical means, and compared 
xrith that given bv the elastle theory Where the two 
agree, and not much permanent extension is left it follows 
that die theory is correedy mdied and that the matenal 
la subatantially elastic up to me maximum s t res s , so csl> j 
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euleted if ep^fod for the Urn* given by the t^eoryi In 
this way it irproved 4ud a matu wire will stand a load 
momentarily excending that iwC|^ (steadily apidied) wouM 
break it with but very small wirmanent axteiuioa. In tb 
case of the iron wire the elamfl limit was 178 tons per 
square inch and the breakmgittrsas s8 5 tons and it was 
found that a load reaching 3^ tons and exceeding die 
etestk lunlt for 1/1000 sec p r oduc e d very little permenent 
extension Similar results were found for copper wire 


February 23 — ‘ On a New Rhabdosphere By George 
esumm, r S J 

rhe author refers to the interest which the rhabdosphetis 
and coccospheres possess not only to naturalists but to 
geologists and students of de«>.«ea deposits He names it 
R BlackmimtaHa after Mr V H Blackman his fellow 
author in an exhaustive atudy of such organisms (Phil 
Trans B vol cxc i8g8) It was obtained by Mr Murray 
on the outward voyage to the Cape of the Bwcovsry 
in lat aS* 35 b long 33° 46 W and differ! from the 
only other forms two in number known to science in 
possessing tapering acute spinoua processes in contrast 
to the trumpet shaped and club-shaped proceases of the two 
known species No sign of the new form has yet been 
detected in the deep sea deposits or geological formations , 
Mr Murray accounting for this by the minuteness and 
extreme tenuity of the sp nes 


March a — Furthi r Researches on the Temperature 
riissiflcation of Stars No a By Sir Norman Lnokyor, 
KCB FRS 

The paper conta ns a dts ussion of the more recent photo 
graphs obtained with a calcite-quartx prismatic camera 
Fach negative contained the spectra of two stars obtained 
under ident cal conditions of altitude exposure and de 
velopment the relative temperatures of which wen 
estimated by comparmg the relative intensities of their 
ultra violet and their red radiations The term tern 
perature is understood to include the possible effects of 
electrical vanations In a previous paper comnUinicated to 
the society in 1 ebruary 1904 the author dwwed that by 
thus comparing the relative temperatures of those stellar 
genera which were placed on different levels of the 
chemral classibcation temperature curve their arrange 
ment on that curve was vmdicated In the recent re 
sear h the relative temperatures of the genera placed on the 
same hor rons but on the opposite aides of the curve were 
tmilarly compared with the result that their em^ity of 
temperature as suggested by the chemical (dasslfication 
was confirmed The results also mdicate that specific 
differences exist which will necessiute the subdivision of the 
previously proposed genera into species » 


Entomological Society March 1 —Mr F Mernfield, 
president in the hair F xhiWhoFM —(i) An (xample of 
Oxypoda sencra Hecr taken in Dulwich Wood Juno^, 
1904 a species new to Britain (a) O nigntut Wat 
a type lent by Mr F ^ Waterhouse to demonatrate that 
It IS not synonymous w th serusa as stated on the Con 
tinent (3) O extgua which is also regarded there aa 
synonymous with mgnna H St J Donlotharpo —Senes 
of Colios edusa with vai helie* bred from one 9 hsUce 
sent by Dr T A Chapman from the South of Prance 
to show the proportion of Wpe and variety obtained H 
Mnin and A Hwrioon The results of similar experi 
ments with Amphidasyi beUdana bred from a cf vu* 
donbUdayana and a type 9 taken in cop at Woodford 
Essex in 1903 were also shown —Specimen of Htlopi 
stnata showing an abnormal formation of the right an 
tenna which was divided into two branches from Ota fifth 
jouit R IsrialM.— <^i) Examples of Hydrotaea ptUpts 
Stem and 9 the Utter aex bemg previously unknown 
(a) several specimens of Hydrotosa twMrculata Rond not 
hitherto reconled at British captured m various localities 
P H Orlmohnw— Cocoons and perfect imagmes of 
hybrid Saturniids including 9 and g of S povonia L 
X S pyrt Scheff with added spscimens of both sexes of 
the parent forms for comparison the cross product re 
sembling a large S pammta rather than a small 5 pyrt 
The exhibit fufther Included three S d three 9 9 of 
which the 9 parent was S ptnonta and the <; par^ a 
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hybnd between $ favonia ^ and 5 t>iiw 9 vu 
the croes product to «hicb Prof Standfun haa given 
the name S hormmanm Or F A Olaair—<i) Groupi 
of synapoebmatic Hjmenoptera and Diptera laptured by 
Mr A H Hamm of the Hope Department Oxford 
Univereity Muteum (a) three much worn epeclmeni 
of Papttw hupttiu taken at Entebbe in 1903 by 
Mr C A Wtgpna to ihow that the tail* of a Papiho if 
untouched by enemies can endure a great deal of wear 
(3) Njrmphaline butterflie* from northern China apparently 
mimetic of the male Hvpohmtuu tnutfput which is not 
known to occur In thi< region Prof E B Paultnn, 
r R S —Examples of Pyrimeu tUcUania and Aglatt urheae 
illustrating the effects of told season breeding by Mr Har 
wood of Colchester some of them lent by Mr R S Mit 
f rd the ProaMant —Paper* —Butterfly hunting in British 
Columbia and Canada Mrs De la B NIohall On three 
remarkable new genera of Miirolepidoptera Sir George 
Hampaan —Descriptions (f some new species of diurnal 
I epidoptera collw ted by Mr Harold Cookson in northern 
Rhodesia m 1903^ The Lycmnidm and Hesperiid-e de 
scribed by Hamilton H Druce H Druaa —Descriptions 
if some new species of Sstyridss from South America 
I" Du Cane Oodman — \dditions to a knowledge of the 
honopterous family of Ciiadidm W 1 Diotant 

Faraday Socisty, March 6 —Recent developments m 
electric anelting in connect on with iron and steel F W 
Harbard The paper embodies the prinapal results of ^e 
investigationa made by the ommission sent to Europe last 
year by the Canadian Ooseinment lor the purpose of re 
porting upon the different thermoelectric proasses for the 
smelting of iron ores and the manufacture of steel at work 
in Purope together w th some additional information 
bringing the subject up to-date The author acted as 
metallurgist to that commission The following general 
conclusions are stated m the paper —(a) Steel equal in 
all respects to the best Sheffield crucible steel can be pro 
du(^ even In this country either by the Kjellin Hdroutt 
or Keller procMes at a cost considerably less than ihe cost 
of producing a high class crucible steel assuming electric 
energy to cost lol per E H P year (i) At present 
structural steel to compete with Siemens or Bessemer steel 
cannot be economically produced in the electric furnaces 
and such furnaces can be used commercially for the produc 
tion of only very high class steel for special purposes 
(«) Speaking generally the reactions in the electric smelting 
furnace are similar to thoee taking place in the blast 
furnace By altering the burden and regulating the tern 
perature by varying the electric current any grade of iron 
grey or wh te can be obtained and the change from one 
rapidly than in the blast 
furnace (d) Pig iron can be woduced on a commercial 
scMe at a price to compete with the blast furnace only 
whm electric energy is very dieap and fuel very dear 
Under ordinary conditiont where blast furnaces are an es 
taUiihri industry electric emelting cannot compete but 
in spe^ cases where ample water power is available and 
blast furnace coke is not readily obtainable electric smelt 
ing may be commercially successful 

Zoological Sociaty, March 7 —Dr W T Blwford, 
h R S VICO pteeident m the chair —Pictures of the xebra in 

\ldrovandui (1640) and the Commentorius of Ludol 
phus (1091) H geliorron In the course of his remarks 
Mr bcherren said that m the seventeenth century zebrai (now 
known as Bquut grevyi) bad been sent by the ruler of 
Abyssinia to the governor of the Dutch East India 
tympany at Batavia and to the Sultan of Turkey so that 
the spMes was seen in Europe two centuries before th 
type of FquuM grevyi reached France in 188a In proof 
P^g^were cit^ from Philostorgius Ludolphus de 
I t'^t!**** ^ f **?*’’ ^ *«■«• of spirit spedmens 

or fishee from Lake Chad and the Chan River ^acted 
and presented to the Bntish Museum by Captain G B 
bMling G A Bouloiigor—Exhibition of hybrid ducks 
^ ^ ■•wlwaa. The crosiM exhibited 
d^ chiefly Witt femr spKies of which the foUowing were 
shown —Anae hosekatxA poeeilarkyneha AiMt Mchasx 
* PoeeihrkynehfxDafiU acuta AaoT loteluu^A pwth 
rhynchaxi superetlwia Anas hwkasxA poeetto^ymeha 
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xA eutercihoeaX D acuta—^Ecology and deposita of tipt 
Cape Verde mar ne fauna C Cvaal m nd. The awtttg 
pointed out that so for as the Capa Vsrde group Was dots* 
cerned there was no evidence of any common tropipal 
marine fauna though certain species were found in mb 
the Atlantic and Indian Oceans Reef animals were re¬ 
markably few in number the fauna in their place having a 
considerable subtropical constituent Rock simulating cortl 
rag was formed at the low tide level by serpulid tubM fused 
together by Litholhamnion ind by the latteivand Foram- 
inifera between s and ao fathoms The absence oi reef# 
might be due in is me degree to the remarkably steep coasts 
of the islands b t it was more especially owing to the 
extraordinary dominance of boring sponges worms and 
molluscs Beach sandstone was formed by the depositioo 
of calcareous cen ent where the fresh water met the salt, 
It was only foun 1 n certain situations and was everywhere 
being slowh ero led away by the sea — A revision of the 
South American r hlld genera Crenacara Batraihops and 
Creninchla C Tate Ragan Twenty three species were 
described four of them new to science—A new antelo^ 
from British Eist Africa Captain R Malnartahagan 
Royal Astronomical Society March 10 —Mr W H Maw, 
president in the ihaii -Description of the spectrobelio 
graph of the S Hr Physics Observatory Dr W J S 
Loekyar 1 he c mplete instrument consists of a siderostat 
to throw the solir beam in a horizontal and southerly 
direction -i lei s placed in this beam to form the solar 
image and the spectroheliograph itself to photograph in 
monochromatic 1 |,ht the image thus formed The apparatus 
was fully expla ned and illustrated by photographs on the 
srreen Specimens of results obtained were also exhibited 
the photographs of the sun showing the fine network cover 
mg Its surface becoming thicker and more agglomerated 
in middle and low latitudes to form the calcium flocculi 
I The sun spots appear to be closely related to these flocculi 
but the prom nences bear no relation to them though 
they give brilliant images in the K or calcium 
light—The large sunspot of January >9 to February 11 
and the conten poraneous magnetic disturbances Aotrw- 
■••mw R»irM A senes of photographs taken at the 
R^al Observatory Oreenwah was shown on the screen 
—Spectroscopic observations of the recent great sun spot 
and assoaated prommences A Fowtar The paper dealt 
with the reversed lines the widened lines &c and the 
spectra of the chromosphere and prominences overlying the 
spot on the western limb —Observations of the great sun 
i spot made at Sto^hurst and photographs of tm spectra 
hatter Ooetta—Reply to criticisms of a paper on sun 
tn°ts„ J[*d assoaated magnetic disturbance! E W 

Pbyaleal Society, March 10—Dr R T Glazebrook, 

! past president in the chair —On direct reading resistance- 
thermometers w th a note on composite ttermooouplee A 
I OmiirImII The paper describes two methods by which 
the reading ol a resistance box in connection with a 
plabnum resistance thermometer givee directly the 

I temperature without the use of any formula or table_On 

the stresses in the earth s crust before and after ^ sinking 
! of a bore hole Dr Otira* In Nature October ao 19^ 

I there Mpeared let^s by Mr G Martin and tha Hm 
I C A Parsons dealing with tba iIm of the stresees in the 
earth s crust and speculating as to adiat would he potf i if 
, a hole were bored to a d^ of la mllea The present 
I paper discusses the subject treating the earth as an 
elastic wild and point* out the various uncertainties that 
: exirt Solution* are presented of a number of mathenn ip^^i 
pi^lems having a bearing on one or otter of the possl- 
bilibee discussed The principal novel case coneiderad is 
I that of a composite earth coniistiag of a core of 
pretsible matenal and of a crust whioi may be compressible 
or incompressible —On the lateral vil»«tion of bars of 
j unif^ and varying sectional area J Marrow Lord 
Rayleigh Em given a method by which the Mproxifflote 
period of vibration of a rod can be cidculated without the 
us* of truscendental equations Tha quastion has racaatly 
I been furtter discussed by Mr Garrett and Dr Chree Tlia 
object of the paper is to show that by assuming a tvna 
of vibration consistent with the conditiont obtaining at tte 
[ ends of tte bar the period can be obtained appnaunat^ 
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* 4 msl« manner, and fbat by a pi Dceaa of continuout 
nppffl d ma ti p n tha period apd the type of the vibration may 
he ABtermliied u a large number of caeaa, wi^t great 


ftoyal Meteorological toclety, March 15 —Mr Richard 
Bcptley, preaident m the chair—The growth of inttru 
qientaf meteorology OroelOent. After briefly touching 
on the hUtonc and non inatnimental era of meteorology 
reference wan made to the seven great weapons of meteor 
ology—the thermometer and of later years the heliograph 
for temperature the hygrometer and rain gauge for moisture 
the barometer for pressure and the anemometer and kite 
for the study of the upper air—and of the great foundation 
of instrumental meteorology laid by Galileo rorritelii Wren 
and Hooke The president In dwelling upon our indebted 
ness to Italy m science (as well as in art) from Galileo to 
Marconi pointed out that the theory of rainfall was 
correctly enunciated as early as tlft beginning of th 
fourt eenth century by Dante He also dwelt on the gnat 
cervices rendered to the community by meteorologists 
largely by volunteers at their own expense and referred to 
the close observation kept by ram gauges on the stead ly 
diminishing water supply of the country by anew meters 
protecting the traffic over some of our lofty and more ex 
posed railway viaducts by the use of the barometer for 
storm warnings and for the safety of miners in our pits 
by the hdiograph with relation to the ripening of fruits 
and crops and regretted how much of the immense mass 
of information daily accumulating had still to be analysed 
and put to use It was disappointing to And in so weallhy 
a country os this and where the results could not fail 10 
be of the greatest practical utility to the nation that the 
means of digestion of this vast dita are so meagre and 
the aid given by the Government is oo slender as to be a 
eonstant source of reproach when compared with the large 
provision made for the same purpose in other countries for 
their own benefit 

Dubun 

Royal Dublin Society, February at —Dr W E Adeney 
in the chair —(1) On the tronsmiss bility of tuberculosis of 
the monkey to the ox and goat (s) on the use of tuberculin 
in the detection of tuberculosis Prof A E MoCtsun 
(1) The tuberculous material was obtained from a drill 
monkey After passage through guinea pigs emulsions of 
the organs of the latter were moculated into a bull and into 
a goat Both animals have been infected with tuberculosis 
though free from the disease prior to injection local lesions 
having been established and reaction to tuberculin being 
pronounced (a) Experiments were carried out with the 
Object of determining if an increased dose of tuberculin 
would reveal tuberculosis in on animal which had already 
A short time previously received a dose of tuberculm and 
If any immunity to tuberculin was ettablished at to how long 
It lasted It mu ibown at Vallde maintains that a double 
doae of tuberculin would reveal tuberculoeit even if the 
animal had received a prior dote a few days before and 
that the immumty to an ordinary dose was evident for toi 
days to a fortnight after injection —Secondan radiation and 
atomic atfUcture Prof I A MoOtalland. Every aubstance 
gives off a aecondary radiation of fi jiarticlea when acted ujion 
the 0 rays of radium The intensity of this secondary 
radiation in the case of elementary substances dep^s on 
tihe atomic weight, the greater the atomic weight the 
greater is the secondary rwatlon Thu very genoral law 
baa been found to hold true for all the elements tested which 
were twenta-one m number The paper further discusaes 
this remit from the point of view that all atoms are groups 
of similar dectraiu 


n the dialr —A Hat of the Irish j^y-flahea corals 
bemg a report from the R I A fauna 
* This u a catalogue 


coast of Irdand ilia Bat, containing abmit 350 spedas, 
ladudea the fresh water hydrolds In a prefat^ note a 
dMirt account of the Irish Codenterates u givan, there u 
adso a bibliography of the papers (which date back to the 
year 1755) dealing with the mbject—Notes on tfja homo- 
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taxial e^valents of the beds which immediately succeed the 
Carboniferous Limestone in the west of Ireland Dr Wbad 
ton Hind. The counties of Clara and Limerick contain the 
Ca^bomferoua sequence of the wait of Ireland in the form 
of a baain the western side of Which has been cut off by the 
sea and conoequently the geological structure is well seen 
in the line of cliffs from Black Head co Clare to Bally* 
bunion co Kerry In the north of Clare the beda cup 
gradually at 5” and there are few or no faults In the south 
of the county and in co Limerick there have been ationger 
earth movements and faultmg is more frequent The 
sequence shows Coal measures (Foynes coalfield) oliva 
gnts flags and sandy shales black shales with bulliena 
Carboniferous 1 imestone without diales or detrital beds The 
whole series is conformable and fossiliferous The Cor 
bomferous Limestone is charactensed by the same fossils 
aa occur in the Carboniferous Limestone and Yo^ale 
rocka of England and at the Mp of this series is a great 
faunal change 1 he black shales with bullions which overlie 
the Carbonirerout Limestone contain Postdontella laevu, P 
minor Poitdonomya mimbranaeta PtennopieUn fapy 
raceus Glyphtocerat dtadtma G ipiraU G davisi u fs 
ticulatum ntmorphoceras gilbertsom G dfscrepant Nomu 
mocerat tpirorbu and many others which choractorise the 
Pendleside series and the Lower Culm of England The> 
marine hands intercalated in the olive grit and flag aeries 
and the ihales recall the marine hands in the Mlllitone Grits 
Hence it is interesting to find the lame faunal sequence in 
the west of Ireland aa exists In the midlands of England 
and It IS erroneous to classify the beds which mcoM the 
Carboniferous Limestone in the wcat of Ireland aa either 
Yoredales or Coal measures but they are the homotaxial 
equivalents of the Pendleside cenea and Millstone Gnts 

Pabis 

Academy of Bcianeea March 13 —M Trooat in the chair 
—On aurfaces appliijible to the paraboloid of revolu 
tion Gaston DMWwim—On the laws of sliding frictioa 
Piul Pailniwwd A discussion and extension of a jiaper 
on the same subject by M I ecornu —On the pretspures 
developed at each instant in a closed vessel by coUoidal 
powders of different forms R Ueuvill* The work of 
M Vieille on the explosion of gun cotton rawders in a closed 
vessel led him to conclude that the speed of combustion is 
jiroportional to a jMwer of the pressure about a/3 On 
account of the difficulty introduced into ballistic calcuiationL 
It IS usual to consider the sjieed of combustion as ptif 
portional to the pressure An inveetigation is given show 
mg the accuracy of Vialle s exjwnent and indicating where 
further experimental work is required —On the exjilosive 
wave E Jouguwt The numerical data given in a pre 
viout note were calculated on the assumjition that thp 
combustion was total in the explosive wave and that the 
dissociation could be neglected In the present paper the 
dissociation is tsken into account the formula of GIbba 
being adopted Figures are given for mixturea of oxygen 
with acetylene cyanogen and methane and it is shown mat 
the dissociation may be considerable without eoiously affect 
ing the velocity of foe explosive wave —On the emptying of 
systems of reservoirs Ed MsUllwt —On the dangers of 
atmos^enc electricity for balloons and the maans of 
remedying them A •rwydal— On halation in photo 
graphs Adrien PuMliard —On t)ie atomic weights of 
hydrogen and nitrogen and on the precision attained In 
their determination A LadiM. Tba value obtained by the 
author for the atomic weight of nitrogen from hu dmsity 
meaaurementa was 14 005 but the figure still adopted by the 
International Committee on Atomic Weights la 1404 ft is 
pointed out that the lower number ia confim^ by the 
recent expemnente of Guye and Bogdan, and Jaquerod and 
Bogdan — On dextrorotatory lactic acid E JtingfMaoli 
and M Oodehot The preparation of d*lactlc odd In a 
pure state from its ealta is complicated by the tendency to 
pass ovar Into the inactive acid and by the formation of 
lactyl lactic add The precautfons neceaaaiy to avoid both 
mese changes are given in detail, and the projtertlea of tha 
jiure add daaenbed—The action of mogneatum amirigam 
dimethyUcMone F Onwtsirlor uid L Mnimlam 
The chief pTMuet of the reaction la pinaoone 
distillatloii of tha magntaium oompound there 
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duct) and urautfl cudde tlu yMd of puacoliiw u at 
par cent and tiiia forma the moat rapid and advanta^aoup 
method of praparinr thia aubatanca—On oxyathylerotgido' 
aad and ethjrlefTthm acid If luaapla^H —On a metM 
for the volumehnc aetimation of hydroxylaimna L f J 
•iMiMi The method ia baaed upon the convereion of the 
bjrdrozjriamine aatt into the oxalate by the addition of 
aodium oxalate and titration in neutral aolution by potaa 
aium permang'anate The influence of dilution and of exceaa 
of the aodium oxalate haa been atu^ed ~-rhe glycerophoa 
phatea of piperanne A Aatrtm. A deacr pUon of the pre 
paration of the acid riycerophoaphate of piperazine and 
a method for ita eatimat on oaued on the uae of two in 
dicatora ^enol (flithaleiif aqd methyl orange On the ex 
pen mental baaea of the reticular hypotheaia G rriadal 
—The requirementa of thp tobacco plant in fertfj^ng 
moteriala A Ch OlM^.and E Wo ua eaetMa The 
I of Inae^nftaahim phoaphonc acid and 
ler Tdt^nQiograiqa of dried leavea 
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idn^etea and anioogamy in 
^ the Alpheldaa of the lac 

— - —H OowtMra—Stenli^ and 

alopecy in guinea piga p^Ufflaaly aubmicted to the influence 
of ovarian extracta of the frog| Guoteve Lolaal The 
ovarian extracta of the frog fimgum a poiaon which acta 
by cauaing the atrophy oT a cenUn number of ovulea 
Other effecta of the poiaon are noted—On the antidote 
to nicotine C aUaMfepa' Expenmenta on rabbita and 
guinea piga ahow tihLt*-alryehnide haa n it the effecta as 
an antidote to nicotine t(n ally attributed to it The effects 
of eaerine are more fueurable and an extract of Nastur 
hum officinale led to Mill better results the effects of a 
mortal dose of nicotine be ng entirely removed by the 
injection of the latter Substa ice On the lower ng of the 
arterial pressure below the normal by d Araonvalisat on A 
Moutlar and A Otsallaunal In certain cases the use of 
high freouency h gh tens on currents leads to a lowering 
of the blood pressure under the normal It a therefore 
necMsary to measure th s pressure with great care when 
d Araonvaliaatton s being uaed therapeutically —A n od 
ficaton of the spectrum of methasmoglobin under the 
act on of aodium fluoride J villw and E Dorrlwn —On 
the Middle Eocene depos ta in Senegal J Ohawtiircl — 
On the phenomena if tlie deviation of water courses dating 
from the seventeenth eighteenth and the commencement 
p( the nineteenth centuries proved my maps E Poumlar 
m « senes of five maps of a valley new I ona le Saunier 
(Rited i6«8 1748 1790 1841 and the present day the 
various cliangM undernne by the water courses can be 
traced —^The results of a year a study of the electr cal 
conductivity of the water of the Rhone at Lyons M 
OfMuaoa. The water supply of Lyons obtained from the 
Rhone contains mineral matter n relatively conatant 
amounta throughout the venr as ind csted by the freezing 
point and electncal conduct vity 


DIARY OF SOCIETIES 

THVKSDAV Mabch 13 

Roval Socirrv at 4 30 —Baknioa Lm on Tbs Rsosiitioa and 
UlOfaaiUiiaofEatiiybythaGiaa Leaf Dr HoraoaT Brown PRS 
iNtTiTOTiOM OP ELBCmiCAL SnoimBM at a —Rapott of Kzp i nwna 
ciirad oatattlMKattoaalPbnealLaboraionr On tbs SOnx of H«at 
on iba tlacnkai aad Madun cal Propartwa of O •Iscnict aad oe thn 
Tn wp i mmn Oismlmtion ui Um lataner of P old Coih S H Rarnw 
—Du t u iH t n On T aa ip iratnts Carrot and the Rat ng of Eioctriool 
Madnawr R OoUaobaddt 

Rota cIwwit otiow atj —Tha RwaonabkooM of Arebitwtnn Thowaa 
0 Jockaon. /rglOAV Masch as 

RoyAL^IsanniTioii at 9 —A Ptninadoot Cannot Sir Obvar Lodge 

POVOICAC SocuTT u m. —Nois BO Iba Voltagi Ratios of on Invortnd 
« tbn Ftea of Lgbl ftoai the 


IP CnacRNOiasasa at S—IhaWanki to Vktorla rnOa 

hO 1847, VOL 71] 


MOHDAY Uasck 07 

Soeirrvoalaavs at S-TofapboM Bxcbangw U L Wobb. 
RnAL^G^a^^ Socurv at 8 30^—Libtrla Sir Hany Jdta 

Inp-rrya qp Aony anab ■ * 


C B R Palawc 
Roval InsriTimoM at 3 
W X Dolby 

SociBTV OP Am at 43a—Th* Haaafactorts of Onatar BrftallP- 
Auitialaua Tha Hon W B Joawi 


Roval Soc btt 


Woodhods Sir Horbatt MozviU Bitti 
THURSDAY Maich 30. 
y>-PnMUPmftr* t 
h Slona C rcla (Pnl m 


Slona C rcla (Pnl m narv Men) Sir Koenn 
S —On tha D Mtibudoo of Voloc ty m o ViKeaa 
■ct on of a PiM and on tha Actun at tha Critical 
1 ha Dvact Syntbasb of Anunoii a Dr B P 
of Vapoor Pranmn Air BobUIng Dr 
a —Nottoa -- -- 


RRIDAY Uaoci 31 

I at 9 Tha Sc eot 6c Stady of Dialacta Ptof J 
SATURDAY A a 1 
at 3 —Soma Conlnmaitod Qua oet of Opnes 


CONTENTS p 

The Kalahari Desert By Q W L 
Animal Photography By R L 
A Popular Star Atlas By W J S L 
A Contnbution to Muaaum History 
Beienca and Metapbyaiea 
Oor Book Sbelf - 

Witts In lex of Spectra (Appendix O ) 

Mottez I a Manere I lather et les Forces (fliyaiquct" 
Styan The Uses and Wooden of Plant hairs 
Lottar to the Editor — 

The Planet Portuna —Spaneer Pickering P R S 
Suto Aid for Higher Education 
Cnvo Hunting fllhutrmtei } 

F^ian Folk talee {lOmstraled) . 

Netaa 

Oor Aotronooucal Column — 

The Altenuitinh VanobUity of Martian Canals 
Dueovaiy of Jnpitei 1 Sixth Satellite 
Foetboonung Oppositions of Man 
Vonabie Radial Velooity of Surius 
Cooitant Errors m Meridian ObeervationB 
Tbo Nntional Pbyelcal Laboratory 
Fungi ^ Prof H Manhall Ward, F R 8 
Trypanoeominala and Exporlauntal Medicine 
fJUmarwtei ) By PrUL R T Hewlett 
UniTMuity and EdocMtonal IntalllgMea 
Boeiotles and AeadomlM (IlhutrmUi) 

Diary of Sociatlaa 





NATURE 


50s 


THURSDAY MARCH 30. 1905 


THR CLASSIFICATION OF THE SCIENCES 
Fhdotophy tu Scuntta Saenharum and a Hutory of 
ClatnfUaiions of the Sciences By Robert Flint 
DD LLD FRSE Pp x+340 (Edinburgh 
and London William Blackwood and Sons 1904) 
Price lor 6 d net 

^HE relation of science to philosophy is in theory 
filial It IS perhaps no contradiction of the 
filial relationship that in pracUce it has an un¬ 
fortunate tendency to run to mutual recnmmabon 
The man of science too often ignores the philosopher 
or despises him as an obscurantist who habitually 
confounds abstraction with generalisation To the 
metaphysical philosopher on the other hand the 
typical specialist in science is a variety of day 
labourer dulled by the drudgery of occupational 
routine Amidst such conjugal plain speaking on 
both sides it is no wonder that we hear much of 
arhat is called the divorce of philosophy and science, 
and yet there are many problems which for their 
adequate treatment surely requu% the combmed 
resources of both science and philosophy Is not the 
problem of the classification of the sciences one of 
these? Yet the comparative isolation of the saentific 
and philosophic approaches to this subject is a con 
spicuouB fact well attested by some recent instances 
One of the most eminent of European men of science 
quite recently brought forward as an original con 
Mbution a scheme of classification which the 
philosophical critics at onci d< tcctcd as almost 
identical with thit of Auguste Comte Another very 
eminent man of science not long ago pubhshed a 
critical survey of some of the best known schemes of 
classification His criticsm of Comte s scheme was 
apparentlv based upon an allusion in the practical 
treatise (the Positive Polity ) the critic himself 
being pn sumably n ignor ince th it Comte s treatment 
of the subject can only be adequately studied in the 
* Positive Philosophy where inde^ the general 
theory of science is so elaborately worked out as to 
extend over several volumes 
Then again there is that stujiendous work the 
‘ International Catalogue of Scientific Literature 
itself a classification of the (natural) ^piencos m being 
For the taxonomic preparations antecedent to this 
the Royal Society was mainly responsible It would 
be interesting to know if the Royal Soaety in 
preparmg its scheme consulted either the Aris¬ 
totelian Society (as the leading corporate re 
presentaUve of philosophy in England) or any 
individual philosopher knowm like Herbert Spencer 
to have made a special study of the classifies 
tton of the sciences Had a precedent been wanting 
for dm explicit and formal cooperation of science and 
philosophy a not unworthy one might have been cited 
in the collaboration of Whewell sought and obtained 
by Lyell for the classification and nomenclature of 
Tertuiry geological strata 
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Prof Flint’s new book should serve as a mediating 
influence between philosophical and scientific interests 
It brings together into one convenient source the 
leading attempts made from Plato to Karl Pearson^ 
towards a classification of the sciences This it 
seems is the first tune in the history of the subject 
that an exhaustive endeavour has been made to 
collect these data How invaluable a service Prof 
Flint has thus rendered tc future investigators can 
be appreciated only by those wflo h ive tediously toiled 
at the scattered literature of this subject Its bibho- 
graphy appears hitherto to hi^e^been left unorganised 
— having escaped even the vipiqujtous real of German 
scholarship As a special stuw the classification of 
the sciences has been sin^Urly httle cultivated in 
Germany though Wundt too far when first 

taking up the subject about a generation 

ago he declared tl^t German sources were nil 

In pomt of purely Jaxoncftnlc requirement the first 
quest ons evoked by the pct^lem of classification of 
the sciences arc (i) V\hat Ofde^ of phenomena is 
It that falls to be classified^ (2) Which (if any) 
amongst existing sciences deal^with this particular 
order of phenomena’ Can we ^ thout leiving the 
assured ground of sc enbfic method idequatcly 
determine the first of these two questions? Docs 
science itself yield criteria for determining its own 
order of phenomena ’* Science to be sure when seif- 
contemplativc is more often in a postprandial mood 
than in a critical one But when the man of science 
in a metaphysical moment does critically turn his eye 
inwards and surveys the. who)e scientific domain 
does he not see a manifold complexity of very partially 
analysed phenomena Truth to tell the evolution of 
silence Itself 1 c. its ritionalised history ind its 
methodology lonsidered as a department of scientific 
research is one that has scarcely begun to be 
cultivated It \< uid b nteresting incidentally to 
inquire whether the establishment of 1 ihair of the 
! History of Science in the College d trance (due 
to positivist advocacy) has be n full wed by any 
similar initiativi tistvh ri whili as to methodology 
what chance would even the most eminent amongst 
men of science have as i candidate for a chair of 
logic’ 

The few great men of s icnce who have contributed 
to these departments of study have done so as 
philosiphers rather than s men of science Personal 
and individual views on the history and the methods 
of science—views of the first value and significance 

have time and again been emitted but there has 
scarcely yet been initiated in this field that system 
of cooperative impersonal detached research which 
ensures continuity and consensus —the essential 
criteria of science Not far short of a hundred 

systems of classification come within Prof Flmt s 
survey The great majority of these have been put 
forward explicitly in the name of philosophy 
Perhaps less than a dozen may be counted as having 
issued from professed men of science and of these 
each IS like the philosophical schemes a personal 
and individual production gfnerated m comparative 
Z 
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isolation from other similar endeavours Hence It 
IS that while then* is nu generally recognised system 
of arranging the sciences in any rational order there 
IS a whole senes of competing paeudo-classifieations 
each characterised by the particular qualities and de¬ 
fects of Its individu'il onginator One of the un¬ 
fortunate results IS thit the problem itself has fallen 
into some disrepute Prof Flint s book will help 
substantially to rescue the problem both from neglect 
nnd obloquy 

IVith existing resources what tentative lines of 
orderly development may be discerned in the evolu 
tion of science which may help towards this pre 
liminarv problem of clnssificatKin 7 Looking at the 
snences collectively and their field of investigation 
as 1 whole we may u thout transcending scientific 
limits take several standpoints in turn These may 
be held to include the following — 

(i) Science collectively considered as a body of 
knowledge differentiated from other bodies of 
knowledge (c g common knowledge on the one side 
and philosophy on the other) by its more svstematic 
character its greater quantitative precision its more 
fully and explicitly known sources of ongin and 
methods of growth the more certain verifiability of 
Its generalisations the greater exacutude of its fore¬ 
casts Here from this standpoint science appears 
as a system of symbol sm a methodised scheme of 
notation an organisation of interdependent formulas 
—in short a uell made language as Condillac said 

(a) Saence considered is a psychological process— 

I e as a power or faculty which under certain defin 
able conditions of heredity training and environ 
ment the individual m nd miy acquire and utilise in 
the course of its normal growth Here from this 
standpoint science appears as an artificial Psychic 
Organ a portable illuminant like the miner s lamp 
a racial eye adjustable to the individual brain—an eye 
that discerns the obscuribes of the present penetrates 
the past and reveals the future In short science is 
here a rational development of instinct by means of 
which the individual m v be educated to possess him 
self more fully of the ai cumulated soual heritage 
and in turn more fully contribute to it from his 
personal experience—the individual being here 
postulated as unique 

(3) Science considered as a social process t e as 
a growth of racial experience accumulated by an 
mfinitude of contnbutions from cooperating individuals 
and generations in endless succession It is a social 
process differing in its development from parallel 
growths of racial experience chiefly in being more 
capable of consciously directed control and guidance 
and therefore able to yield more verifiable ideals 
Here from this third pomt of view science appears 
as a Social Institution aiming at the organisation 
of communitary experience by a collective process m 
which the intervention of any given individual is a 
negligible quanUty The personality of the individual 
man of science is here to be observed as a social fact 
of a definitive order and mtopreted as itself the 
product of past and contemporary social evolution 
The mdividual u here postulated not as unique but as 
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a type The existmg body of men of science malce 
at any given moment the temporary and evanedce o t 
personnel of one amongst abiding social mstltutusM. 
They constitute one of a number of competutf |Md 
cooperating social groups composed of types of 
I personality wh ch are material for observation and 
I study like any other commensurable objecU of natural 
history And n this observaUonal study of types of 
scientific personality would of course be includ^ th» 
correspond ng study of their mental products—i» 
their contnbut ons to science 
Here then are three aspects of science under 
which It miy approach the problem of its own 
structures and functions its own history and ideals 
The first approach is that of the nascent saence of 
methodology ( hcritmg the philosophical tradibona 
of logic and i stemology) the second is that of 
the well cstabl hed saence of psycholo^ and the 
third that of tl nascent saence of sociology (inherit¬ 
ing the tradit ons of philosophy of history and sodal 
philosophy) As each of these three saences developa 
it must in pursuit of the first of scientific ideals— 
that of an over evolving order—work out an 
increasingly natural classification of the phenomena 
with which it d als The whole field of science would 
be surveyed frtm each of these points of view and 
It would folio V that m course of time there anust 
emerge several classifiratory schemes each with a 
scientific status and validity of its own But gtvea 
these several taxonomic systems—logical psyebas 
logical sociological and perhaps also aesthetic and 
ethical—there would of course remain the problem of 
their unificaton Here surely would be scq?e for the 
activities of the j hilosc pher and yet the man of saence 
would presum blv dedine to delegate that supreme 
taxonomic survey of his own domain As sociologist 
he may even propose a saentific survey of the 
philosophical f eld! For are not systems of 
philosophy thrnselves to be observed and classified 
as sociologie 1 facts and interpreted as products and 
factors in social evolution^ 

What then s the right division of labour between 
saence and philosophy^ Is it not expressed m the 
simple and homely ideal—every man of saence hla 
own philosopher’ Does not the existing fashion of 
exclusive deeotoa either to speculation or to observ¬ 
ation tend to a nultipliration of individuals who are 
neither philosophers nor men of saence but 
degenerate var ants known to American psychologists 
as respectively lumpers and qilitters ? Is it 
not an alternation of speoilation and observation of 
the philosophical and the saentific mood that moot 
prolongs and intensifies each of these two comple¬ 
mentary phases of mental activity? That surely la 
the lesson to be learned from the fives of the great 
initiators m science—of Faraday and Darwin of 
Virchow and Helmholtz of Bichat and Claude Ber. 
nard The ordinary working man of saence is ready 
enough like Claude Bernard to put off his imagina¬ 
tion with his coat when he enters the laboratory 
Only let hun remember bke Claude Bernard to pvt 
It on again when he leaves for without it he cannae 
cultivate philosophy 
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ELEMENT \RY MATHEMATICS 
(x) SUnuniary Pure Geometry with Menruralton 
By E Buddon MA B Sc Pp vm+284 

(London and Edinburgh W and R Chambers 
Ltd 1904) Pnee -)< 

(») Lettotuan Expenmental and Practical Geometry 
By H S Hall M ^ and F H Stevens M A 
Pp vm+94+111 (London Micmill'in md Co 
Ltd 1905) Price is 6d 

(3) The Flements of Geometry Theoretical and 

Practical By B Arnett M A Books 1 11 and 

111 Pp viii+iqs viii + 238 and viii-f242 

(London Simpkin Marshall Hamilton Kent 'ind 
Co Ltd 1904) Price 2s each volume 

(4) The Elements of Trigonometry By S L Lonej 
M ^ Pp xii+339+\iv (Cambridge The Uni 
versity Press 1904 London Mncmilhn and Co 
Ltd 1904 ) Price 3s 6d 

(5) Elementary Algebra Part II By W M Biker 
M \ and 4 A Bourne M \ Pp viii + 277 to 
468+1 \xvi (London George Bell and I^ns 
1904) 

(6) (lives Shilling Arithmetic Fditedbv W Bnggs 
LL D MA &c Pp vm+i34 (I ondon VV B 
Clive 1903) Price is 

(7) Graphic Statics By F \le\ander C L ind 
A VV Thompson D Sc Pp viii+so (London 
Macmillan and Co I td 1904 ) Price 2» 

(1) 'T'HE geometry of Mr Buddon is a notable addi 
^ tion to the elementary text books which owe 
their appearance to the freedom of the last few 
years The subject is introduced by expenmental 
work very suggestive in charicter and leiding by 
induction to fundimental definitions and theorems 
Thus from the sliding and folding of flat cirds and 
the like the author arrives at his definition of 1 plane 
as a surface infinite in extent which cm bt folded 
about any two points of the surfice so thit one part 
hes entirelv on the other Ihe definition of 1 
straight line naturally follow s is the infinitely 
extended fold of a plane \ plane angle is clearlv 
and rationilly defined Parallel lines are those hiving 
the same dir^tion in 1 plane direction being measured 
by the angle made with any reference line It is 
pointed out thit a pline 1 plane ingle and a 
straight Ime can in each case be reversed on itself 
and thus symmetrical properties arc satisfactorily 
established m which the two hilves are alike but of 
opposite aspect Then follow general cases of 
congruence In dealing with raUo and proportion 
the idea of a continually subdivided decimal scale is 
introduced, this enables all numbers which can be 
expressed as continuous decimal fractions e g 
14x42 to be included and to any degree of 

ap^oximation In later chapters the subject matter 
comprises a very full treatment of the properties of 
drcles, elementary tngonometry an introduction to 
projective geometry, conic sections treated by modern 
mediods, and solid geometry with the mensuration 
of the simple geometrical sohds The bode con¬ 
tains in profusion sets of graphical ^nd deduc- 
Uve exercises The figures are drawn with 

NO 1848, VOL 71] 


thick thin and dotted lines on a systemahe plan 
to distinguish more readily between the data the 
construction lines and the result The use of variable 
type serves to differentute parts of greater or less 
importance In fact the book on every page bears 
witness to the greit care and thought bestowed 
I on Its production Ihcre is a stimulaUng freshness 
in the matter and its method of presentation Some 
Will doubt the wisdom of carrymg on at school the 
study of pure geometry to the extent covered in the 
bode others miy wish th it the geometry of vectors 
had been included but all will agree that the author 
his produced one of the most important of the new 
elementary text books and one that should be known 
to tvery teacher interested in the subject 
(a) The Lessons in Expenmental and Practical 
Geometry by Messrs Hill and Stevens might very 
fittingly be mcorporited in the authors School 
Geometry to which it fi rms an excellent introduction 
IS well IS supplement The subject is treated in the 
m isterly way that is fc und in the mathematical text 
books of these wnters Young pupiU arc fortunate 
who obtiin their first notions of geometry from a 
course such is the one outlined in its pages They 
will become accustomed to the use of compasses 
squares sciles and the protractor by interesting 
quintitaliVL ind experimental work fundimental 
propositions being at the same time inductively 
established Ihey will have practice in the applies 
tion of geometrical problems will learn how to 
measure areis and will be introduced to the simpler 
gcometruil solids The authors make good use ot 
tracing piper The list of instruments and apparatus 
which they give might with advantage hive included 
the driwing and compass pencils with 1 caution 
idded igainst the employment of soft blunt leads 
(3) In the preficc of his elementary getinetry Mr 
Vrnett states thit the work has been written for 
the use of candidates who are being prepared by a 
mister for the different cxaminatiuns i inducted by the 
universities and the Civil Service Commission The 
subject matter is confined to plane geometry and is 
ilmost wholly deductive The first book gives 
definitions ind axioms ind investigates some of the 
properties of lines angles parallels triangles md 
quadnlaterals The second book deals mainly with th 
circle and with ritio and proportion and the last book 
treats of ireis and of similar figures The principal 
feature of the work is the very large number of 
exercises provided a few of which are numerical or 
graphical the great bulk however being of the nature 
of geometneal nders The text book is not at all suit 
able for beginners for general school work or for 
private study except under the direction of a tutor 
who could dmect the student as to which parts should 
be read and which omitted and who would probably 
re-arrange the order in which the theorems and 
problems should be taken 

(4) Mr Loney s Elements of Trigonometry *’ is 
mamly taken from part 1 of the author’s ‘ Plane 
Tngonometry and is designed as an easier text book 
The subject is treated m flse usual way and disra 
IS nothing to call for special mention The first 
chapters rMgte to acute angles and right-angled 
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triangles The definitions are then extended to angles 
of any magnitude and formula are established for 
the sum and diffecenre of angles and for multiple 
and submultiple angles &c There is a chapter on 
logitnthms and a number of four figure tables are 
given This work leads up to the properties and solu 
tion of triangles with applications Inverse functions 
are introduced and general expressions established for 
angles having given trigonometrical ratios There are 
a large number of examples any necessary answers 
to which are given at the end of the book 

(5) Part u of Messrs Baker and Bourne s excellent 
algebra begins by formally establishing the laws of 
operation of algebraical symbols It cont iins chapters 
on surds and indices proportion logarithms pro¬ 
gressions series scales of notation permutations and 
combinations the binomial theorem interest and 
annuities exponential and loganthmic senes and 
partial fractions There are numerous groups of 
examples and special sets of revision papers at 
intervals the answers being all given in an appendix 
A special feature of the book is the frequent use of 
graphs and of geometncal illustrations This text book 
must give satisfaction wherever used 

(6) Clive 8 shilling arithmetic is intended for the use 
of teachers who adopt almost entirely the oral method 
of instruction and who only require a class-book oon 
tainmg concise statements of rules with graduated 
sets of exercises and with the formal proofs of theorems 
omitted Thus a small volume is sufficient to cover 
the range of subjects usually taught in schools and 
which this manual contains The bo<^ can be ob 
tamed with answers included at an extra cost of 
threepence 

(7) In the graphical stitics of Messrs Alexander 
and Thompson the authors first give a set of sixteen 
graduated problems on roplanar forces solved by 
means of force and link polygons these include 
couples centres of area and moments of inertia of 
beam sections Then follows a set of seventeen ex 
amples showing applications to roof trusses gu^ers 
walls and masonry arrhes The treatment is some 
what fragmentary and arbitrary but if supplemented 
by the teacher the course would prepare a student 
for a systematic study of graphic statics and the 
book 18 intended more particularly as an introduction 
to the author s Elementary Applied Mechanics 


SAITBEDi, AND OCEANS 
Zur Btldung der ozeantschen Salzablagerungett By 
J H van t Hoff Pp vi-(-85 (Brunswick 
Vieweg and Son ) Price 4 marks 
HIS work will be wricomed alike by chemists 
geologists and oceanographers It forms the 
first instalment of the collection mto one publication 
of the results of some forty memurs of the audior 
and his coHaborators on the fonnation of double salts 
The pnncipal object of the work was the study of 
th« problem of the natural salt beds As these beds 
nave m all probability been formed by the eva{>oration 
>f a body of water compMble with the exuUng oceans | 
vhich certamly contain some of everything it was | 
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necessary to set limits to the investigation Tbhi 
was effected by confining attention to the pnncipal 
constituents of the salt beds These are idilpftde 
of sodium m great preponderance and the chlondo* 
and sulphates of magnesium and potassium wldi 
their water of crystallisation The latter form a 
senes of more complex bodies which appear and dis¬ 
appear with the changing equilibnum of die solution 
After these come the calcium salts such as anhydnte 
and polyhalite but they are held over for treatment m 
the next fasccik 

The work is a gigantic exercise in physical chemistry, 
which the author cames through on strictly scientifie 
Imes while at the same time touch is kept with the 
important appi l itions of his results in the economy 
of nature and h mistry is thus vindicated as a branch 
of natural history 

The experim ntal part of the work ts of especial 
interest to ph)sical chemists and the publication of 
it in a connected and condensed form will be welcomed 
by them It is proposed here to notice only the ap¬ 
plication of It t the oerumnee of salts m nature m 
beds and in solut on 

The experim nlal baxis of the work is the deter¬ 
mination of the si^ubilily at certain temperatures of 
the common salts of the sea in water and Ml solutums 
of each other With the information so obtained it 
IS possible to follow exactly the irvstallis ition of a 
solution conta ning all these salts as it gradually 
loses water by evaporatam at the temperature of the 
i experiment Fhe temperature most used is as* ^ 
which IS fairly representative of the temperature of 
sea water evaporating in salt gardens such as those 
of Hyires or C adiz in summer 
When average sea water h is be n i v ipor ited down 
to the point it which chloride of sodium begins to 
uystallise the liquor contains (in molecular propor¬ 
tions) 100 N iC I 3 3 KCl 7 8 MgCl, 3 8 MgS04, 
and this mixtur of salts is issociated with roughly, 
1000 mol H O (exactly 1064) On allowmg this 
liquor to evaporate at 35° C the crystallisation follows 
a definite route which can be traced exactly and 
without difficilti on one of those marvellous charts 
representing the march of physical and chemical 
phenomena w tl which the resourceful inventiveness 
of van t Hoff has famili inscd us 
The crystall sation takes place in four acts corre 
spending to the regions in the chart 
(i) Rock salt separation of rhlonde of sodium in 
great abundance Of the 100 NaCl present when 
crystallisation beg in only 4 6 NaCl remains dissolved, 
the remainder >5 NaCl has been deposited 
(a) Kieseritc region separation of chloride of 
sodium sulphati of magnesium and kainite 
(MgS 04 KCl 3 H, 0 ) 

The salt separated m this act consists of 4 43 NaQ 
a 03 KCl and 3 07 MgSO^ or 4 43 NaCl i 05 MgS04 
and 3 03 kainite 

(3) CamalUte region separation of dilonde of 
sodium camalhte (KMgCl, 6 H, 0 ) and kiesente 
(MgSO^ H, 0 ) and the amounts separated are 
o 03 NaCl o I camalhte and o 35 kiesente 

(4) Final liquor what remains solidifies to o 13 
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ItftOl, 763 MgClj (bischofite) 008 carnallite and 038 
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Within the limits of a notice of this kind it is im 
possible to give an adequate account of so important 
a work It is hoped however that the above extract 
will show that it has an mterest for others as well 
M for chemists J Y B 


EVOLUTION FOR BEGINNERS 
An Outhne of the Theory of Organic Evolution 
with a Detcnption of some of the Phenomena 
which It Explains By Dr Maynard M Metcalf 
Professor of Biology in the Woman s College of 
Baltimore Pp xxn + 204 (New York The 
Macmillan Comp uiy London M icmillan and Co 
Ltd 1904) Price loa 6d net 

T his is one of the best popular accounts of the 
theory of evolution that have come under our 
notice Ihe author makes little or no claim to 
originality but he has on the whtrie succeeded in his 
aim of providing a clear and intelligible statement 
of evolutionary doctrine m most of its recent de 
velopments Technic ilitics have been largely avoided 
but as the author truly says the subject is some 
what intricate and cannot bo pr sented in so simple 
a manner as to require no thought on the readers 
part With regard to controverted points the post 
tion taken is generally sound Dr Metcalf has no 
difficulty in recognismg the sujreme importance of 
natural selection or in riting t their true viluc 
the speculitions of the Lamar k an school whether 
new or old He rightly lays stress on the great 
fact of adaptation as affording the most conclusive 
evidence of the controlling power of selection 
adaptation as he remarks is the key note of 
organic nature To some readers his faith m the 
beneficial character of certain modifications will seem 
a trifle too robust but for the most part he treats 
this branch of the subject with sound judgment and 
the force bom of reasoned convicbon 
An excellent feature of the book is its wealth of 
pictorial illustration Many of the figures are already 
well known but it is of great advanUge to the 
ordinary reader to have them grouped together in 
such a way as to throw fresh light on each other 
and thus materially to assist hiv comprehension of 
the subject Many of the reproductions of ongmal 
photographs are particularly good, to find the 
woodcock in plate 1 makes an interestmg puzsle 
The representation of the snow grouse in plate ivii 
and of the sargassum fish in plate Ixv are also 
admirable while the copies m colour of Tegetmeier s 
figures of fancy pouluy though a bttle rough in 
execution are amply sufficient for their purpose 
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A few pednts call for enhetsm The author is 
occasionally betrayed mto a slipshod or unmeonmg 
expression as when he speaks of the sun moving 
along Its appomted daily course under the control of 
gravitation A sentence on p 31 is entirely mis. 
leading unless the word artificial be substituted 
for natural The factors to which speaal atten 
tion has been directed by Osborn Baldwin and 
Lloyd Morgan though not ignored are rather in 
adequately treated the author moreover falls into 
St me confusion between individual and specific plas 
tiaty On p 134 Tntx Mullers interpretation of 
synaposemaUc resemblances is erroneously 
attributed to Bates Indeed the whole subject of 
common warning colours which is one of the most 
mteresting and complicated m the entire range of 
evolution deserves more extended and more accurate 
treatment than it receives at Dr Metcalf s hands 
On plate Ixxvi Papilio merope (caeneae) is somewhat, 
uniritically assumed to be edible and on plate btxvii 
we meet with the astonishing statement that the 
male of Perrhybrts (Idylothns) pyrrha is edible and 
imitites the inedible Heliixinidse while the female 
of the same species m not a mimic the fact being 
that It IS one of the best mimics known probably of 
the Mullerian kind The lettering of many of the 
plates stands in need of revision FAD 


OUR BOOK SHELF 

Pricis dt, ChtmiL physiologique By Prof Allyre 
Chassevant Pp iv + 424 illustrated (Pans 
hilix Alca 1 iqos ) Pr cc 10 francs 
This is a viry excellent text book of physiological 
them stry and t presents the subject m an attractive 
way It treats first of the chemical substances found 
in the liody then of the vanous liquids and tissues 
of the organ sm and finally of funcUon 
The work contains all the essential facts of thi» 
branch of science without TOing exhaustively into 
details references are given throughout to the names 
of investigators but not as a rule to their wntings 
The subjects treated most fully are the unne me 
m Ik and diet for the work aims at being not only 
academic but also of practical use to the clinicat 
investigator 

The author is well known for his ongmal work in 
chemical physiolc^ and he will be personally known 
Iso to many in I ondon as he was one of those who 
JO ned in the recent v sit of French medical men to 
I ondon He possesses what is rarely absent in 
French wnters a power of clear and lucid exposi 
tion Ht IS fully conversant with recent progress in 
science as ev denced by the way be deals with 
questions in which physical chemistry is involved 
'ne line between physiology and pathology is never 
a well defined one and thus we find in the book 
subjects like immunity serum diagnosis and serum 
therapy to the fore It is mentable that this should 
be so for a proper understanding of ferments and 
anti ferments, the prime factors m animal chemistry, 
cannot be att^ed except through the knowledge and 
new ideas which were in the first instance the out> 
come of study in pathological fields 
M Chassevant is to be congratulated on his interest 
mg work He has furnished the student the 
investigator and the teacher with what will be MfiefUl 
to all of them W 
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Vnser* Pftaiuen By F Sdhns Dritte AuflMe 
Pp IV+178 {Leipzig Teubner 1904) Price 

2 60 marks 

CfciWren 1 Wild Flowers By Mrs J M Maxwell 
Pp via+171 (Fdinburgh David Doughs 1904) 
Price 7* W net 

The derivation of m inv botanical names being very 
uncertain it is probible that the subject app^s 
more to the philologist thin the botanist Who shall 
lav for instance whether the speedwell takes its 
name from a saint V< ronica or should be derived 
from veri icon or vera unica ’ Vernacular 
nomes are perhips more easily explained but vary 
greatly m different districts Simihr difficulties 
occur with German populir names so that Mr Sohns 
has a number of problems of an indctemlinite mture 
to solve in his book whiih deals with the nomenclature 
of phnts ind their pi tt in mythology ind folklore 
Generally the author s irgumenti, ire cure ulh 
deduced and convincing and as might be expected 
the correct derivition is not lUvnys obvious 
• Tauscndgueldenknut the popular n im» of hrythraea 
centaurca suggests i connection with tentum 
luruni but the specific name is undoubtedly given in 
honour of the Ceni lui Chiron who was skilled in 
medicine and the German name which was at first 
hundert gui Idep Kraut h is apparenth given place to 
Tausendgueldonkraut w here thous ind is used in a 
hyperMic sense and thus the Centaur s plant h is 
h^me associated with a fanciful expression In 
addition to etvmologv the book contains many 
refertnics to p ipular superstitions On account of 
the dissimilarily b twe n Girman and bnglish 
popular names it lanmt bt expected that the book 
will appeal stionglv to Bnglish readers but a third 
edition points to its success in Germ my 
The bock bv Mrs Maxwell is intended to interest 
hildren in wild flowirs bi narrating the legends and 
stones connected with them Scientific description is 
practicillv limited to hibitat and coinpantive 
characters for distinguishing between the species of a 
genus and coloured illustrations arc provided as a 
means «f identification of the plants Obviously the 
purpisi of the writer is not to train the powers of 
observation or inculcate aceuraev but rather to 
stimulate the faculties of imagination 

SuPersMtons about Ammals By Trank Gibson 
Pp >08 (London and Newcastfo-on Tyne W liter 
Scott Publishing Co 1904) Price js 6d 
This is an unpretentious little book which will interest 
many people It brings together some of the most 
common superstitions about animals dealing with 
them in a light and popul ir way with copious quota¬ 
tions from the poets One of its aims is to sweep 
away those superstitions that ire foolish and de 
grading to clear the air for a free appreciation of the 
real wonders of nature For “ there is no subject 
under heaven which will give more pleasure or lasting 
and real profat than that of Natural History ” Mr 
Gibson deals first with omens such as the ticking of 
the death watch and the baying of a dog, he goes on 
to distortions of facts of natural histoi7 such as 
“ salamanders in the fire ” “ crocodile s tears ” “ the 
hibernation of swallows ’ he ends up with creatures 
of the imagination like the “basilisk" the 
“ phcenix ” and the “ gnffin " The author is a 
devout admirer of the real things of nature with an 
unusual kpqarledgq of the poets both great and small 
He has oot seriously tackled the difficult side of his 
submg^the attempt to account histoncallv and psycho- 
the origin and persistence of the more 
impomnt superstitions He has forgotten the salt 
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LETTERS TO THE EDITOR 
[TAs Editor does not hold htntMlf responubto for eMstsSiS 
expressed by hts torrupondents Neither am he wUertedsa 
to return or to correspond With the wntere of refoeUd 
maniueripti intended for this or any other fart of Natvu 
No notice u to/en of anonymous communtcaiteus ] 

A Qreat Oxford Discovery 
In a recent study of some eighteenth mntufy naturalists* 
writings I was a good deal struck by the amount of atten 
tion devoted to the problem of whether the white man 
was a sport frow negroid stock or the n^po a vport from 
a white rate The mutter was discussed from every Stand 
point physioloj, il geographical and theological but the 
consensui of op nion Imscd chiefly on the existence at 
ilbifiotiL and p ed negroes and on the misunderstood 
effects of teuroderma was that the white might be a 
negro sport b l that there was no evidence of a black 
sport in the c oe of the white races If such an opinkiA 
were correct a d the white man only a negro sport, sve 
should certainh \pect to find the negroid cranial ^pe com 
non am>ng the white races Iwo distinguished Oxford 
nen of science h ive just thrown remarkable light on tbit 
problem They have given a very simple series of coil'- 
d tions bi whirl crania tan be class^ into skulls of 
negroid ninniKr'iid and intermediate types These con¬ 
ditions depend eitirely in a rlasaification of nasal and 
facial indices a d by llu r (.rocesses our authors are able 
to distinguish I ctween the negroid non negroid and 
intermediate 1 f among prehistoric Egyptian crania 
Not being n mtomist I am quite unable to judge of 
the processes I which they have reached tlfeir inicria 
and the phot gr phs which a company their volume are 
f so obscure a naracter—indeed in the jwesent state of 
cranial photogi phy somewhat unworthy of a university 
press—that they hardly allow the unin t ated even with a 
lens to appre ate the justification which the authors 
f nd for their I ss fication in the outward appearances of 
the r rran al gr ups I think h >wever we m ly safely 
gie the greale t weight possible to a judgment formed 
bv the Oxford professor of human anatomy and the Oxford 
reader in Fgvpt logy in a folio volume just issued by the 
syndics of the I n vers tv Press 
Taking the r rlassification is beyond discussion I have 
applied It — 

F rst to I fa riv long series of admittedly negro crania 
all males 1 fi I 7 3 per cent ire non negroid 39 o per 
cent are truly egroid and t3 7 per cent ate inter 
med ate It s le ir that we only ne^ to let the negroas 
ch enge the r si ns and a sensible percentage will be non 
negroid 

Se ondly to a fairlv long series of Fnglish skulls male 
and fe n lie I fn 1 of Fnglishmen ao per rent are negroid 
e6 oer rent non yegroid and 34 per cent are intermediate 
in type Amoi g Pnglishwomen ii per cent are negroid 
48 per cent n n negroid and 41 per cent are of inter 
mediate type Thus of the whole Fngtish populatfbn 
slightly more tf an 30 oer cent are either pure negroid or 
partially negro d while in an outwardly pure negroid 
group upwards nf fo per rent are non negroid or mixed 
with non negr d elements 

I haye net y t had time to apply Prof Thomson and 
Mr Randall Ma vers test to Asiatic races but I have not 
the least doc bt that I shall find there also pure negroid 
and intermed ate negroid elements But that the Fnglish 
man should hue s large a negroid element In his con¬ 
stitution as the nrehistorir Fg^an and only half as 
little pure negro I element as admitted negroes is to my 
mind an epoch n alcing discovery which will at once 
a^act Bttent on to Oxford as a centre for a novel achool 
of rraniometry and anthropology Karl Prarson 

University College London 

Znveralona ol Temperature and Humldif^ la Aatk 
evclonea 

In Natwx of February 16 Mr W H Dinei cited u 
example of a large temperature inversion observed sritt 
kites during the prevalence of very high baromettfe 
pressure in England and remarked on the pocetUe oonnoo* 
tion between the two phenomena 
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CMb^Hvatioiu with kitM at Blu* HUt during the paM 
tag ;«nn, nod with baltoont elaewhcre «how that m 
vanuona of twnperntun occur at aome height in the free 
ntr Udder almoet all weather condition! In a disrusiton 
K/f. the kite obeervationa at Blue Hilt publiehed in 1897 in 
•Wt i vnl xlil diMofr ot ikt Astronomfcal Obstrvalarf 
0/ Hwvati CoUtgt I 4 r H H Clnyton probably flret 
pointed out that mnrkad timnloae of temperature at 
heigbto of frdtei a quarter In half a mile lit the free air 
occur in the rear oT asti-cjrekmee He gltroe one example 
of a rlae of pd* P between ai8a feat and aj^o feat accom 
pawed by a cor re epo n dlng fall of 50 per cent in the relative 
numldtty thla rlae of te mp erature being more than twice 
that mentioiied bv Iff OlnM 
Prof Hergeaell a aowHUnga with kitea on board the 
Prinoe of Monaui a yacht laat July in the permanent high 
barometric preeeure eouth of the Aaoree ibowod a decrease 
td temparatura of 6* P up to about 1800 feet when the 
temperature euddenly roae 14* F and ao remained 
throughout a atratum 3000 feet thick above which it fell 
at the adwbatic rate the relative humidity decreaiuig so 
per cent with the rise in temperature It would appear 
tharafore that such invemona of temperature and relat ve 
humidify at « moderate height are charactenatic of areas 
of high barometric preasure both over the land and water 
A Lawuncb Rotch 

Blue Hill Meteorolagical Obaervatory Hyde Park 
Maai U h A March 13 


At the beginning of the report a general plan of 
the parit in nven showing the proposed improve, 
ments At first sight the plan appears very 
elaborate and overcrouded with detail but this m due 



The Planet Portuna 

Oni point of interett to Airy a brother men of sc ence 
has not been notRcd—that he e ther mitunder<>tood or 
wilfully mieapphed the line! of Juvenal Ihe 1 ur at! 
urgod that planeti had alwayi beei named after detes 
and that Fortuna wat not a de ty A nr aaid that the 
waa and quotod noa te not fac mua Fortuna deam 
What did Juvenal really aay? He aad the wise see no 
divinity in Fortune it la only human folly that call! her 
foddees and aasumea for her a place in heaven Aa 
Gifford renders it — 

We should see 
If wise O fortune nought divine m thee 
But we have deified a name alone 
And fixed in heaven thy visionary throne 
Nullum numen ahert belongs to a numerous (lass 
of misquotationa and spoiti the whole tenor of the passage 
The supreme authority on Juvaoal J b B Mayor does 
not oven condeocend to cita it W T 


CITY DEVELOPMENT 

T HF elegnnt volume under notice wts written by 
Prof Patrick Geddea in response to an invin 
tion by the Carnegie Dunfermline Trust The report 
18 copiously illustrated and embodies a veiy great 
amount of valuable and important information planv 
and suggeetions as to the Hying out of the public 
park and as to the buildings in or around it needed 
or desirable for carrying on the work of the trust 
The author set to wem by having a complete photo 
graphic survey made of me park and its environ 
ments All those photographs however could not be 
incorporated in the report but they will be preserved 
as B permanent record of the apptarance of the park 
and its surroundings before any changes were 
inaugurated by the trust Not content with mere 
photographs and maps the author strongly rccom 
meads the construction of a relief model of the park 
becuing on its surface pasteboard models of the new 
buildings proposed m order that the general effect of 
these building on their surroundings may be clearly 
anticipated and thus the erection of structures out of 
harmony with their surroundmgs may be avoided 1 

1 ‘CtarPsvs I ttSSM S t a Stody of hito Csrtw aad C«liu« Iwt 

tt« Mt I 
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I to the Hct that its dcsi(,ner has endeavoured lo show 
all the essenual details m the plan in order to reduce 
the number of blocks in the text ind a little study 
IS all that IS required to show that the proposed im 
provements ire not of such a radical nature xs a 
first impression might tonvev Ihe proposed treat 
ment is essentiallv a conservative one and the 
suggested changes and improvements have been 
i designed to interfere as little as possible with the 
existing features views and even details of the pork 
and glen 

About one half of the report is devoted to a detailed 
consider lUon of the park its environs girdens -ind 
nature museums The possible approaches ind 
entrances are carefully considered and selected 
These must render easy iccess to and be in keeping 
with the important centre to which they lead Fho 

C irk must not end ibruptly where the town begins 
ut its environs or setting should be such that a 
harmonious blending one with the other—is secured 
I ind in this connection the author seems to have made 
' the most of Ihe materi il at his disposal 



’•II > nply n buill, tad roi(bIy 
• lamwad Th* UastMa houss 
Is From Cuy DtvoloyaMai. 


lakes gardens tennis courts cricket pitches bowl¬ 
ing greens ind other recreation grounds its 
pavilions band stands museums w alks and grovea 
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are too numeroue to be noticed individualW here 
ShortlY stated the author has fftven the benefit of hit 
extensive knowledge and wide experience in the 
planning equipment and arrangement of parks and 
all their accessories Every practical expedient that 
ingenuity can suggest to encourage that open air bfe 
and physical exer^ so necessary and beneficial fin- 
young and old has been adopted in the schemes and 
plans submitted by the luthor of the report 

A word or two about the nature palace may not be 
out of place This very important building has been 
designed to serve sever il different purposes such as a 
winter garden adapted to receptions and conver 
sanones and it also cruld be used as a promenade 
and popular assembly room and as a centre for 
bazaars periodic industrial exhibitions flower shows 
Ac The author further proposes to give this building 
the additional and educational interest of a great 
museum—a museum wh ch however should not atm 
at having a large general collection of geological 
botanical zoolo^cal and anthropological material 
such as those which already exist in larger cities 
Indeed the author points out that it would be cheaper 
for the trust to send whole schocrfs to the museums of 
Edinburgh than to attempt to possess an independent 
institution oontaming siy the sixth best collection 
of skeletons in Scotland or the like This museum 
in the nature palace is to be something apart from 
any existing type of museum in the words of the 
author A museum not primarily of getdogy botany 
natural history anthropology and so on yet the 
whole of these within the living unity of nature 
scene by scene- in short a museum of geography 
So far as the special requirements of the various 
natural sciences are concerned the author recommends 
as a model the Perth Museum with its well chosen 
collection of tvpes 

The latter half of the report forming book 11 
deals with the culture uses of museums and institutes 
In this part of the volume art music history and 
science are all provided for and suitably housed with 
a view not merely to their immediate wants but 
ample allowance and provision are made for the future 
development and expansion of each and every phase 
of human activity bearing on culture and industry 

In this handsome vtdume the author has included a 
vast amount of detailed information and convincing 
arguments to show the value of parks gardens 
museums and culture institutes in the social 
advancement education and well being of com 
munities 


NATURES WAYS* 

U NLIKF the great m ijonty of works of the same 
class this little volume takes no notice of birds 
but as its title implies is entirely devoted to tbe lower 
forms of life which may be met with dunng rambles 
in different parts of the country incluoing both 
animals and plants As in the case of his earlier 
hook all the articles have previously been published 
in vanout periodicals and journals and the oppor 
tunity for* revision given by their re publication ouf^t 
to have enabled the author to correct certain deficiencies 
in st)^ and expression by which the present issue is 
disfi^red 

For example on p 34 Mr Ward manages to 
introduce the word which three times in the course 
of a singie sentence without the use of any higher 
stop than a comnui On p 3 we find an obtrusive 
instance of the ego et rex meus class and <m 
p 173 we are ttda that occastonoUy examples of a 


certsun organism are not uncommonly met 
Again on p 304 the reader owing to die rnuuM of 
the pronoun they * is informed mt the jaws of A 
11 possess neimer jaws nor teeth, wdiile in the 


r. 




■N)'' 

■' 






r o 1 —Munredeggof twonascipba urfly aaaBomrntelk fnm 
Piap* nto Natn a a Wayt 


second paraf.raph on p 91 we observe a plural 
pronoun used n connection with a substantive in the 
singular The mspnnt in the first sentence on p 181 
IS perhaps exc isabie but the statement (p 180) diat 



ro a—A aprs ot bn»a iheafiBg fanUaad sad anfntdlaad SoaMra 
FroB VWpalnto Matoraa Wsyi 

carbon chemically combines with the water sudeed up 
by plants is scarcely an exact deftmtion of what talne 
place 

Apart from blcm shes like the above the author may 
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1m iMUtny congratulated on hia woHt which u 
kttonating and readaUe from start to finish, while 
^ illustrations reproduced from his own photo¬ 
graphs, are in most cases exquisite as our readers 
may see for themselves from the two examples 
furnished beretiith Although he appears t> have 
little or nothing new to record Mr Wai^ is evidently 
a careful and accurate Observer with the faculty of 
recorduig bis facts in language that ‘ can be under 
standed of the people 

With the exception of one diipter on the hydra and 
a second on the tongues of mollusca Mr Wntd s 
work IS restricted to insects and plants In hts open 
Ing chapter he details the fascinating life history of 
the orange tip butterfly showing how its coloration 
harmonises with the pl'ints it frequents and how the 
beautiful green mottling on the hind wings is pro 
duced by the blending of dots of blade and yellow 
As an example of the author s skill in microscopic 
photography «e reproduce from this chapter hts m 
larged figure of the egg of the butterflv in question 

Another chapter we hive read with special interest 
IS the one w the gorse in mhich the author points 
out how this plant retains evidence of its relationship 
to the clovers in the form of its seed leaves while h 
also suggests that the broom may be regarded as in 
sotno degree representing a plant in course of evolu 
tion to the gorse type but thit its career to this 
mial has been checked by the fact of its having 1 
bitter taste which renders its leives unlike those of 
the gorse uneatable by cattle so that a protective 
panoply of spines is superfluous As a specimen of 
the author s exquisite photogmphs of plants we re 
produce the one showing the broom in blossom Of 
the other chapters dealing with plants one is devoted 
to their hairs and scales m the course of which the 
author expresses his belief thit he has brought to 
notice a hitherto undesenbed type (in the Auricula) 
a second chapter is accorded to the sensitive phnt a 
thu^ to the flowers of woodland trees a fourth to 
plant battles and a fifth to plants that catch flies 

Reverting to the zoological senes it may be 
mentioned that the devotion of two chapters to the 
tnograpbies of a couple of nearly alhed spenes of 
hawk-moth is perhaps an ill judgra arrangement as 
giving too much impoitance to one group Be this 
as It may the chapter entitled Livmg Files and 
Rasps in which are desenbed and figurM the lingual 
nbbons of a number of species of gastropods can 
scarcely fail to be generalfy interesting ilthough it 
would have been better had the author in every case 
particularised the »nus and speaes to which his 
specimens pertain Instead of merely labelling them 
''snails ‘ In the chapter on mosquitoes and gnats 
the author does his best to clear up the popular mis 
concepbon with regard to these insects and shows 
how the female so far as mankind is concerned is 
the source of all harm and evil 

While as already stated it » somewhat marred by 
errors and inelegances of style the book as a whole 
may be pronounced decidedly interesting and 
Bttracbve and free from all cant and faddism 

R L 


GERMAN EDUCATIONAL EXHIBITS AT ST 
LOUIS 

T he German educabonil exhibit at St I ouis was 
as IS usual with German exhibits remarkably 
complete and to enhance its value a sene* of 
descripbve catalogues w is issued Among the science 
catalogues were three on scienbfic instruments 
efaenustry and medicine respeebvely which have 
imecial mterest for readers of Naturb They are all on 
tM same plan and include a general mtroduebon ex- 
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planatory of the scope of the work and a detailed 
account of the apparatus &c exhibited They served 
a twofdd purpose that of informing visitors to the ex 
hibition as to what there was to see and also that of 
bringing together an aicoint of the best products of 
German w^manship in rho respecbve subjects of 
the catalogue 

In the catalogue of scientific instruments the intro- 
ductoiy description is very full and of real use, 
special reference is made to novel instruments Dr 
1 indcck of the Reiihsanstelt who edited the 
lAtalogue of the German exhibit in Pans in 1900 is 
responsible for this while Dr Kruss had charge of 
the section 

The desenpbon of the instruments which follows is 
arranged alphabetically according to the names of 
the exhibitors The system of classifleabon with cross 
references is somewhat less complete than that 
adopted in the iqoo catalogue but by aid of the intro- 
duebon It u easily possible to find any given kind of 
app^tus A glance through the catalogue is 
sufficient to show its utility and it is to be hc^d that 
the support given to the proposed opbeal convention 
and exhibition in Mav next will be sufficient to justify* 
ihe committee in issuing a catalogue of English 
optical goods which will serve the sime purpose 
The chemical section at the exhibition contained a 
reading room and library and in this an interesbng 
collection of alchemistic work was shown Besides 
these most of the important modern German works 
on chemistry were to be found on the Selves Two 
very interesbng exhibits were the alchemisbc labora¬ 
tory containing partly orimnal apparatus partly 
copies of old examples from the museum in 
Nuremberg and the Liebig laboratory a faithful 
copy of the well known laboratory at Giessen The 
rest of the exhibition illustrated modem chemical 
apparatus methods and preparations 
The object of the medical exhibit is said to have been 
to show how the German universibes deal with the 
subject of medical instruction ” and this was attamed by 
judiciously grouping the articles shown and by care 
fully selecting the apparatus Naturally various 
methods are adopted m the different branches thus 
in the department of internal medicine a conipl«te 
clinical lecture on the diajniosis and therapeutics of 
tuberculosis is mclided tne objecu required for 
domonstrabng it being exhibited 
Among the apparatus the microscopes and projec¬ 
tion apparatus of Karl Zeiss occupy a prominent place 
It IS noteworthy that among the inteebous diseases 
and disease germs tuberculosis comes first 
The catalogue contains a full list of the exhibits 
with some account of the principal among them and 
it 18 clear tbit great pains have been taken to secure 
that the primary object of the exhibibon should be 
corned out 

The three catalogues in their completeness and 
orderly arrangement are examples of the German plan 
of carrying the teaching and method of science mto 
everyday life 


NOTES 

Thx council of the Lmnean Society has appointed a com¬ 
mittee to consider the question of tooJogical nomendature 
Psop Lancssxaux has been elected preeident for 1905 
of the Sociitd mtemetionale de U Tuberculote 
Trb Canadian Government has decided to place s 
Marconi wireless telegraph station on Sable IsUuid The 
station will come Into operation by August i next. 

M Paul Labs* has been appointed general eacretary of 
the Pane Society of Coromorclal Geography in succaas m 
to the late Ch Gauthlot 
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Mk Alfiod Barr ho* informed the honorary treuiiren 
of the Inatitute of Medical Science* Fund Umveraity of 
London that ha ha* decided to mcrcaee the amount irf ' 
hif donation to the tnatitute from 5000I to a j ooof 

SiNoa Don Ionacio Bouvar of Madrid ha* been 
elected an honmmy fellow of the Entomological Soaety i 
Prof* G Parlow H S Jenning* E B Wilaon and 
R B Wood have been elected honorary fellow* of the 
Royal Microscopical Society 

The King’s Institute of Preventive Medicine wa* opened 
at Madras on March ii The institute supplies animal 
vaccine to the whole of the Presidency beside* preparing 
curative and prophylactic sera On the opening day there 
wo* on eahibition of bacteriological and sanitary engineer 
ing appliances 

A MOUNTPD specimen of the great auk formerly in the 
Hawkstone collection has been sold bv Rowland Ward 
Ltd of Piccadilly to one of the American museums for 
450I This is the record price the next highest being 
350I obtained some years ago by the same firm for a 
specimen now in a private museum 

Da A R Waliace r lently presented to the British 
Museum a number of pen il drawings of fishes from the 
Rio Negro which were saved some fifty years ago at the 
time the veteran explorer s collections were burnt at sea 
on his return from the Amaxonian journey These draw 
ings some fifty in number were exhibited at one of the 
meetings of the Zoologi al Society when it was stated 
that while some of the spcnes depicted had been Identified 
others appeared to be still unknown to science This 
should stimulate invest gat on of the fish fauna of the 
Amazonian system 

M JULis VaaNB whose works are better known in this 
country than those of unv oth r French wnter died on 
Mar h 34 at seventy s sen sears of age Jules Verne was 
oni of the first novelists to recognise and utilise the store 
of scientific knowledge as a source of material from which 
attractive romances could be constructed The charm of 
his style and the realism of his pictures have done much 
to encourage the study f science among boys and girls 
Few writers indeed have produced healthier and more 
stimulating stories or w aved fancy and fact together so 
successfully 

Os Saturday next April i Lord Rayleigh will deliver 
the first of a course of three lectures at the Royal Institu 
tion on some controverted questions of optics On Tues 
day April 4 Mr Perceval London will give the first of 
two lectures on Tibet and on Thursday April 6 Prof 
Meldola will commence his course of two lectures on 
sinthetic chemistry expert nentol The Fridav evening 
discourse on April 7 will be delivered by Mr Alfred Mosely 
on American industry and on April 14 by Lord Rayleigh 
on the law of pressure of gases 

Th« Fttimates for Civil Services for the year ending 
March 31 1906 provide for education science and art the 
total sum t|a|fc3a8 947I being an Increase of 533 409I 
over the grUn for 1904-5 There is an increase of 
46 tool for university college* the grant being raised from 
54 oool to logyooof Of die increase 416 790I under Board 
of Education the greater proportion mutt be described as 
automatic in character du^to the anticipated growth in 
the number of echolora in 4|F*g« attendance and to the 
larger number of teadie^ for whose training pro 
vision IS made by the State The principal Increasa 
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tfia 704I IS in respect of the dementary education klMMi 
With a view to the further devetopment of the H n U eMsa 
Physical Laboratory Pailiament is being adted to ssiai^ 
tion an Increase of 1500! on the grant In aid of aMkrtse 
and other expenses of the laboratory and alao on oddMaasil 
grant of 5000I in aid of naw buildinga and aquipmaat for 
the tame institution Further proviewm ii aleo mdudsd 
for investigations in connection with th» North Sen 
fisheries 

Tm fourth International Ornithological Congress will 
be held in I ondon In Whitsun wedc June lt-17 The 
organising committee has been able to obtam from the 
Univerdty of London accommodation for the meeting at 
the Imperial Inst tute and from the trusteee of the British 
Museum the use of the Natural History Musaum for the 
purpose of a com ersazione on one evening of the wedc of 
the congress The Prince of Wales has consented to be¬ 
come the patron and the two honorary presidents are 
Prince Ferdinan 1 of Bulgaria and Dr A R Wallaca 
F R S The pr Mdent-elect of the congress is Dr Bowdler 
Sharpe The congress will be divided into general meet 
mgs and meetings of sections of which there wnll be five 
as follows —(i) systematic ornithology general distnbu 
tion anatomv and palaeontology (a) migration (3) 
biology nidifiiat on oology (4) economic ormthology and 
bird protection and (5) aviculture It is proposed to de¬ 
vote one day to an excursion to Tring to Inspect the col 
lection of bird* belonging to Mr Walter Rothschild On 
June 16 the congress will be received bv the Lord Mayor 
of London at the Mansion House At the close of the 
proceedings in I ondon on the invitation of the Duke of 
Bedford an ex ursion will be made to Woburn to view 
the collection of live animal* in Woburn Park and the 
following day will be spent at Cambridge where Prof 
Newton will wel ome the members st Magdalene College 
Finally a journev has been planned to Flamborough Head 
in Yorkshire of special interest to ornithologists 

The program n of arrangements for the Optical Con 
vention shortiv to be held in I ondon is now b^inning tp 
assume a defin te shape The convention will be formally 
opened with ai address from the president Dr R 1 
Glazebrook IRS on the evening of Tueeday May 30 
and the gathering wiU extend over the four following day* 
up to and inci ding Saturday June 3 The morninga will 
be devoted to paper* and discussions and in view of tba 
interesting ser s f papeis already announced there i* no 
doubt that this n st important section of the proceedings 
will result in valuable contribution* to optical science and 
will fulfil the in i, which those who have been active In 
promoting the nvention have set before them In oddi 
tion to the paper demonstrations of apparatus of special 
interest will be ven in the afternoons in the loboratone* 

I of the departme it of technical optics of the Northampton 
Institute An ixhibition of optical and scientific Instm 
ments will be held at the Northampton Institute and WiU 
be open from Ma\ 31 to June 3 both date* inilusive The 
catalogue is now n active preparation The arrangemant 
made by the exhibition and catalogue ’ subcommittee 
that each section should be dealt with by an expert in the 
construction of the Instruments represented in the eectioa, 
together with an independent edentific member of the 
committee will ensure that all classes of instrunMots AaU 
be adeipiately dealt with and described In addition to tba 
presidential address to be given on the evening of May 3^ 
there will be an evening lecture by Prof S P TtioiBpMii, 
F R S on the polarisation of light by Nictd prisnM and 
their modern varieties On a tliM evening tt n piopwai 
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ImM « coimrMnoM, aad for Skturday aftemooD, 
|«M }, « viiHt to tho NatiAul Phyttcal Laboratory 11 pro 
pMtil Farthar pwrticuUn will be annouoced later when 
Ifeb Frofratnma la more definitely aettled Hie hon 
« «W U>y . Mr F J Selby, Blip Lodge, Teddington 
MNUbnes, will be glad to bear from thoaa wiehing to join 
Mii aanvention 

In an account of a journey to Lake San Martin Fata 
gdaia, publiched in the Gtographtcal Jtmmal for March 
C a|> t a in H L Croethwait direct! attention to the mag 
Mtlc and meteorological obeerratory eatabllehed by the 
Argentine Government on New Year Iiland—a email leland 
aitiuted in lat 54“ 49' S , and about five milei off the 
north coaat of Staten Itland The obeervatory which 11 
complete in every reapect li euperintended by four Argen 
tiha naval officer* and it here illustrated from Captain 
Crofthwait t paper The obiervatory wat opened in 
I'diruary 190J, and during the time which hat tince 1 
elapaed, the temperature conditions recorded there by the 
officert are —higheat temperature recorded 44*4 T | 


Btavnt-DAM* on the Slate River Colorado form the 
suhticct of a paper by Mr h R Wairen m the Proeetdmgt 
of the Wathington Academy (vd vi p 419) in the courae 
of which the author thows how largely thete rodentt have 
altered the features of the valley 

In the Bteloguckrt Centralblatt of March i, Mr S J 
lAotmann continue* the account of hit theory of the origin 
of klavery among ants Mr H Prandt ditcutte* reduction 
procettet and Icnryogamy ” among infutoriana, while 
Prof von Mantemann reviews the to-called heteroQrpe cell 
formation in malignant tumour* more especially in con 
nection with the recent i in er investigations of Messrs 
Farmer Moore and Walker 

lo the Proceedtngt of the Boston Society of Natural 
Histm-y (vol xxxii Nc 3) Mis* Emerson contributes an 
account of the anatomy of ryphlotnolge rathhum, the blind 
salamander first midi known by specimens thrown up by 
an artesian well in lexas in 1894 Dctpite its external 
resemblance to the olm (Proteus) of the Carniola cave* 
the author i* of opinion that the Grea-< 



ture IS a member of the family Sala- 
mandridw and most nearly related to 
the American Spelerpes 

1 iiREE American publications on 
fishes have reached us this week In 
the first Messrs Jordan and btarks 
(Proteedtngt V S Nat Mus No 
1391) des nbe a collection from Corea 
containing several new generic and 
specific t>pe* while in the second (lor 
cil No 1394) Mr 1 Gill distusiu's 
the generic characters of Synanctia 
and Its allies Of more general in 
terest 1* the much larger memoir by 
Dr S L Meek on the fresh water 
fishes of Mexico north of the Isthmus 
of lehuanteper issued m the *00- 
logiiil senes of the publications of the 
Field Columbian Museum (vol v ) In 
this memoir which Is very fully illus 
trated the author discusses the physio¬ 
graphy of Mexico in connection with 
Its fish fauna in nnsiderable detail 
Is July 190a Dr Merkel of Wies- 
loch w»s fortunate enough to di* 


iver in an overflow of the I eimbach a 


loweat temperature 16*4 F annual mean temperature I largi number of the generally rare phvllopod crustacean 
41® F The magnetic observatory i* kept at an almcst fninadio lenhcularis I he spec mu ns then collected form 

constant temperature of 64® F Many interesting facts the basis of a paper cn tho anatomy of this species by 

about Tierra del Fuego are given by Captain Crosthw iil Mr M Nowikoff which ippears with numerous illus 

In hi* paper He directs attention to the oitonisning iration* in vol Kxciii part iv of th Peiltchrift fur 

number and variety of the glacier* and to the fact that wtnentchafibche Zool *1 In the same issue Mr I 
most of the larger one* show signs of shrinkage Of San Cohn describe* the subocular tenlwle of the remarkable 
Martin Lake he say* it undoubtedly occupies what was frog PariyUthra ralcarata the function of which, in the 
once a ^ait joining tho Atlantic and Pacific Oceans Ihe absence of living specimens cannot jet be definitely deter 
levM of the water of the lake nse* and falls m a peculiar mined The third article in this part forms the completion 
enonner Exact measurements of these ** seiches" show of the account by Mr F Vos* of the cnatomy of the 

that the movement* ore irregular but on an average they thorax of the houne cricket with special n fetence to the 

amount to about five inches, having a penod of about four comparative anatomy and mechanism of the organ* of 
mfamtea between two successive high waters The surface flight in inserts generally 

Of ttw water to the eye 1* perfectly smooth ^ structure and 

Tm “ Fauna of New England " in course of publication relationships of the opisthoeoelian, or sauropod chnosaurs, 
by Ml* Boston Society of Natural History, hat reached it* Issued in the geological series of the Field Columbian 

fflunh part, which 1* devoted to tho echinoderms the Mueeum puUlcationB (vol 11 No 6), Mr F S Riggs dis- 

SSsMior being Mr H L Clark eentt from the view that thaae gigantic creaturee ware 
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Mini-«qttatlc or at least tnartta haunting in their habits 
Although the massiyeness of their verteb r a e recalls cetaceans 
yet there is no trace in the tatter group of the lightening 
of this part of the skeleton by means of hollowing and 
fluting which Is so characteristic of these rqitiles More 
important evidence is aiforded by the structure of the 
limbs which appears to conform strictly to the terrestrial 
type The species desrrbed in this paper Bracfnoiawrut 
iriUthorax is r^arded as the type of a faun ly characterised 
by the great rdattve length of the fore limb the humerus 
in this genus being as iong as the femur 

From Dr Florentino Ameghino we have received a copy 
of a paper published at Buenos Aires entitled Nuevas 
Especies de Mamfferos Cretieeos y Ter^iarios de la 
Republica Argentina an 1 purporting to be a reprint from 
vols Ivi Iviii of the Analet of the Scientific Society of 
Argentina It contains a large number of new generic and 
speafic names which in the absence of illustrations can 
scarcely be regarded m of much scientific value and it 
may be suggested that despite their admitted richness 
•the Argentine extinct faunas can scarcely include such a 
number of forms as the author would have ui believe 
Moreover we feel sure that naturalists will display great 
reluctance in admitting the occurrence of ancestral forms 
of Tragulus and Galeopithecus in the Argentine Tertiarles 
while they a II most certainly refuse to follow the author 
in regarding the latter genus as a member of the Typo 
therium group of ungulate* 

Wi have been favoured with a copy of the Sehrtfttn of 
the Philosophical Society of Danxlg for 1904 (new series 
vol XI parts 1 and 11} To the naturalist the most 
interesting of its lontents is perhaps the long article by 
Dr W Wolterstoff director of the Magdeburg Museum 
assisted by several special sts on the fauna of the districts 
of Tucfael and Schwetx in west Prussia ( Beitrage sur 
Fauna der Tucheler Heide ) A systematic soological 
survey of this well wooded area appears to have been 
undertaken in 1900 and the general results of this are 
summarised in the introductory chapter Specialists are 
responsible for the determination of the speamens collected 
Captain Barrett Hamilton having undertaken this duty in 
the case of the mammals represented only by three ^ce 
and one vole The amph b ana receive special attention a 
coloured plate indicating the distinctive features of Rana 
and R arvalu 

Thi nuclear divisions n the embryo sac of FrtMlarta 
tmptrttUu have been studied by Dr B Sgpkens who has 
puUidied his results in the Kenutl det Iravawt botomguss 
fiesriandaues No s 

Thb scope of |dant morphology and the nature of the 
fundamentil problems in this subject which await mvesti 
gation at the present day could have no better exponent 
than Prof Goebel who ha* expressed his views in the 
Btologtschft Centralblatt (February) Distinction u drawn 
between structural morphology originally based upon 
systematw study but later concerned with comparison and 
phylogenj and causal morphologr which inquiring into 
circumstance* and conditions can only be determined by 
experiment question whether a sporophyll u a modi 

fied leaf or a vegetative leaf a oterilised sporophyte is 
not without interest to botanists but whether it is possible 
to control development and produce at will a vegetative life 
or a sporophyll 1* a problem of much greater significance 

Amongst American horticultunats engaged in plant 
breeding with the object of improving certam d^ite 
characters of flowers and fruit Mr L Burbank of Call 
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fomia holds a high position The improvemeot of 
by hybridisation and sdection is a suhlect ^kh iMr-psv 
cetvad much attention and by crossing the Japan |i|HD 
with American species he has produced sudi fine varirtn* 
as the Golden Climax and the Wickson More ramariraMo 
are the raspberry blackberry hybnds of whidi the PrinniSt 
a cross between the western dewberry and the Stbarlhw 
raspberry ripens its fruit several weeks before oidiar 
Its parents and s superior in productiveness and siae of 
fruit The first part of an ajqireciative article by Bit. 
W S Harwood appears in the Century Magattne for 
March 

Wa have receved a copy of the observations made tt 
the Hong Konj, Observatory in the year 1903 In addi¬ 
tion to the usual tables for the year in question the report 
contains a valuable summary of hourly and monthly reaulm 
of the various elements for the ten yearly period 1894- 
1903 During tl * period the maximum shade temperature 
recorded was 77 in August and the minimum 37* 5 in 
January and the highest solar radiation efas ido” i lO 
cieptember The greatest da ly ramfoll was 10 19 inches, 
and the max mu n hourly fall was a 86 inches A com 
parison of the da ly weather forecasts with the weather 
subsequently experienced gave a total and partial success 
of 99 per cent The extraction of observations from the 
logs of ships for the construction of trustworthy pilot 
charts has been contuiued the numbm of days observ¬ 
ations collected during the year was 9428 This useful 
work IS undertaken by Miss Doberrk 

The rainfall of the six months September 1904 to 
February 1904 » summonsed in Symons s Ueteorotogua 

UagoMuie for March and forms an interesting supplement 
to the account we published last week from the official re 
ports of the Meteorokgj'ical Office The results obtained 
from fifty five representative stations are tabulated and 
referred to the average rainfall of the thirty years 1870- 
1899 and although as Dr Mill points out the dreum 
stance is not u iprecedented it very rarely happens that 
the general ra nfall of the country remain* bdow the 
average for each of six consecutive months The great 
advantage of grxphical representation in dealing with such 
data IS clearly shown by the map which accompames tha 
dlscussKMi from that it 1* seen at a glance that while tha 
ramfoll for the six months reached and even dightly 
exceeded the average over a narrow strip in the west of 
Scotland and amounted to 74 per cent in the north of 
that country in tie northwest of Ireland in the English 
Lake district and a smtdl part of the Welsh coast all the 
rest of the Br t sh Isles bod less than three quarters of 
the usual fall In two large areas it fell short of 50 per 
cent of the average vu in the eouth-east of Scotland 
and in the midland counties of England Taking eadi 
country separately the rainfall of the six months was —for 
England and Wales 60 per cent Scotland 78 per cent 
and Ireland 75 per cent of the average for the thu^ 
year* referred to The necessity of economising the water 
supply had already mode itself felt in several large towns 
wifhln the dry area before the end of February 

Poor G Toaxcu of Palermo contributes to the Naples 
Rendttonto (physical and mathematical section) x xs. 
some new formuUe for calculating the totality of prims 
numbers below a given limit The formulm are noil- 
asymptotical and they are applicable to an bnthmstfesd 
progression as well as to natural numbers 

In the Annolt of iiathemaUce for January recently re¬ 
ceived Prof G A Bllsa discusses the proofs of ths sslst* 
ence of solutions of the differential equation of die first 



March 30, 1905] 


NATURE 


517 


in termt of initial raluet and Prof I Wayland 
THniiafi diwuaaM the conformal repreamtation of tnangrlet 
WMi apecial reference to caaea in whuh the solution i in be 
fty r ea en ted by hyperelliptlc integrals of given drfirienr) 

In a contribution to the Berlin SiUungthettchU (1904 
hi), read December 8 Prof Leo Koenigaberger diKutaes 
the extenaiqp of the principle of eneigy to a lystem having 
a kinetic potential of any order and any number of van 
aUes dependent and independent Ihe paper forms a con 
tiiluation of Prof Koenigaberger a researches on the 
dynamics of systems in which time instead of being one 
dimeastonal may be of two or more dimensions 

Prof Garbasso has published a short mte (Oenoa 
Angelo Ciminago 1904) in which he proposes a new theory 
to account for the duplication of lines in the spectra of 
variable stars According to th s theory it is assumed thtt 
the (rfienomena are due to the presence of on element the 
atoms of which are formed of two separate conduitors and 
that these atoms are mostly in a state of dissocial ion The 
paper consists of a mathematical investigation of the 
periods of a system of electnc oscillators forming a model 
of the supposed atoms 

In 1890 a paper was presented to the Liiuei Academy b) 
Prof Filippo Keller entitled \n itinerarv guide t the 
principal magnetic rocks of Latium of which only an 
abstract was printed Since Prof Keller s death n igo^ 
the complete paper has been brought out by Dr G Fol 
gheraiter as No 11 of his series of Frammenit dealing 
with die geophysics of the environs of Rome It is ac 
oofflpanied by a map of the district and a portrait and bio 
gra^ical notice of Keller the latter by Prof S Gunther 
It is printed by Panetto and Petrelli of Spoleto 
Thi Rtvue giniralt det Sciences for February a8 con 
tains a reprint of the paper read at Breslau by Dr A 
Kohler (Jena) on pbotomicrograidiy by ultra violet light It Is 
illustrated by figures showing the arrangement of the micro 
scope and camera and the illuminating apparatus It is 
pointed out that independently of the increase of resolving 
power, ultra violet light often affords a method of differ 
entiRting between organic tissues in virtue of their different 
degrees of transparency to the riys and further it in 
some cases can be used to excite interesting phenomena of 
fluorescence in microscopic objects 
Thr AUt dtt Ltncet xiv (i) 3 ccntuins a short aiiounl 
of some experiments by Mr Alessandro Artom on wireless 
telegraphy with the use of circular or elliptically polarised 
waves The experiments were divided into four groups 
and in every case established the predicted property that it 
would be possible to send methods in defimte directions by 
the use of these waves Thus in Ihe last series of experi 
ments signals were sent from Monte Mario (Rome) to th* 
island of Maddalena without any effects being noticed at 
the island of Ponza which is situated some way off the line 
joining the first two stations Further it appears that with 
the use of circular waves the height of the serial conductors 
can be reduced 

Tm nmtfa supplement to the present series of CommuMt 
taiumt from the Physical Laboratory of the University of 
Leyden contains an address delivered in commemoration of 
the 3S9th anniversary of the University of Leyden by Dr 
H Kamerltngb Onnes Rector Magnificus of die university 
It deals with die importance of accurate measurements at 
very low temperatures a need which it is pointed out was 
first appre c i a ted by Boyle An important application of such 
dbservRtlona has arisen in connection with van der Waals’s 
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theory of corresponding sutes and Dr Onnes points oat 
that further researches at low temperatures are required for 
the problems of the mechanism of the at>m that have bem 
forced upon ub by recent discoveries Dr Onnes empha 
vises the very important work done by Dewar in rendering 
vuth low temperature observations possible 

Mathematical Pro(,ress in Amen a forms the subject 
of Prof Ihomas B F ske s address to the American 
Matht iiatical Society published in the BiilUtm of the 
society for tebruary Prof Fiske divides the history of 
pure mathematiib in America into three penods the first 
extending up to the founds in of the Johns Hopkins Uni 
versity in 1876 the second extend ng frrm iSyt to 1891 
when the New York Mathematical Society was converted 
into the present American Mathematical Society and began 
to issue the Bulletm and the third covering recent times 
1 he BulUUn contains further thr cont nuation of the re 
port on last summer s congress at He drlbcrg by Or E B 
Wilson and a report of the meeting of the Deutsche Matbe 
matikir Verrin gung by Mr R I W Ison Ihe Bulletin 
thus furnishes a sumi lary of mathematical progress of a* 
cosmojiolitan character suih as does not exist in this 
country 

Of the increasing attention which is being devoted on 
the Cont nent to the history of the sciences and in particular 
to that of mathematics abundant proof is afforded by vol 
XU of the Atti of the International Congress of Historical 
hciencev which met in Rome in April 1903 This volume 
IS devoted entirely to the proceedings of the section which 
dealt with the history of mathematical physical natural 
and medical sciences and it occupies 330 pages It includes 
general discussions by Prof Llta Millosevich on the icon 
ography of solar eclipses by M Paul Tannery dealing with 
proposals for advancing the history of science some remarks 
by Messrs D Barduxxi P Giacosa and Gino Lorla on 
the introduction of university courses on history of sciences 
and proposals by Prof G no I ona for the publication of 
lomcelli s works and by Prof Pietro Giacosa for a cata 
logue of the scientific manuscripts in Italian libraries and 
archives Among the jiapers read the two mathematicians 
associated with tin solution of the cubic lartaglia and 
Cardan receive mention at the hands of Mr Tonni Bazxa 
and Prof Morili t antor Prof M Darvai deals with the 
life of Bolyai Prof A von Braunmuhl contributes an 
interesting paper on the history of the integral calculus 
Prof K A naig t wr tes on early theories of the tides 
Prof Icilio Guaieschi on the alleged plagiarisms of 
lavoisier Altogether the volume contains no less than 
thirty four papers 

Attkntion has already been directed to the important 
series of papers on applied mathematics now being issued 
by Prof Karl Pearson b R S under the title Drapers 
Company Research Memoirs I wo further numbers have 
now reached us One of them is th" fourteenth of Prof 
Pearson s mathematical contributions to the theory of evo 
lution and deals with skew correlation and non linear re 
gression Ibi highly specialised character of the work may 
be inferred by quoting one of four conclunont on p 53 — 

Ihe correlalion between auricular height of head and age 
in girls IS cubical of nomic heteroscedasticity and of 
anomic heteroclisy It is probably really a case of isocur 
tosis The other paper la by Mr L W Atcherley and 
Prof Pearson and deals with the graphics of metal arches 
In it the authors point out the impossibility of applying 
purely graphical constructions with any degree of accuracy 
to the very flat metal arches used m modem bridges and 
they propose a kind of semi graphical ’ method depend- 
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Ifig partly on analjratt and partly on graphics Some In- 
tereatiog oonclunoM are drawn at to the relative mentt of 
douUy pivoted three pivoted and doubly built in arches 
Theaa memoirs are rendered more accessihle by bring issued 
with their pages cut Ihey show what a lot of good work 
may be done by the eapenditure by a public body of a very 
moderate sum on the widowment of mathematical research 
We have another example of the same fact in the Cam 
bndge Smith t prises and the large number of former 
winners of these prises who are now Frilowt of the Royal 
Society 

Thi widely extended use of the freesing point and boil 
ing point methods of molecular weight determination has 
been to a large extent rendered possible by the manufac 
lure of sensitive thermometers of the now familiar 
Beckmann type In the current number of the ZeiUchnft 
IHt phytikalueht Chemi it a very interesting paper by 
Mr Ernst Beckmann giving a camfriete history of the 
differential mocury thermometer with especial reference 
to the modifications it his undergone since its first use in 
freesing point work He mentions the fact that the 
original Beckmann thermometer was due to an accident 
A costly instrument divided into i/iooths of a degree was 
being carried In the hand down a corridor when it was 
broken in half by the sudden opening of a door In order 
sbll to be able to use the thermometer a small bulb was 
blown 01^ above the capillary and from this the present 
type was evolved through a series of instruments illustrated 
in the present paper Some of the thermometers figured 
are masterpieces of glass blowing notably one combining 
a Beckmann and ordinary thermometer on one instrument 

Messrs John Wiibldon and Co have sent us ther 
latest catilogue of scientific books they have for sale Ihe 
catalogue includes many scarce sets of Journals and 
Tfaninctions as well as selections from the 1 brines of 
the late Prof Fverett Dr C W Siemens and others 

Tliv most recent add t on to the report being issued bv 
the Engineering Standard- Committee is the British 
Standard Specihcjtion and Sections < f Plat botto ned Ra 1 
way Rails Copies of the publication may be obtained 
from Messrs Crosby I ) kw >od ind Son The price is 
lOf 6d net 

Wa have received from Mr Noservanji J Readymoney 
of Bombay a copy of i publication he has prepared en 
titled An Outline of Descriptive Defining Nature History 
Tables Illustrated or N iture History Research 1 hinking 
Tables or Work of Genisis Minutely Tabulated The 
object of the tables is to inable the student to summarise 
and classify dll events n n iture or creation in d philo 
sophical manner 

The February number of the JourmU of the Straits 
Branch of the Royal As dtic Society has reached us from 
Singapore Among other important papers wo notice con 
tr butions by Dr Charles Hose on vanous methods of 
computing the time for planting among the races of 
Borneo by Mr P Cameron on descriptions of new species 
of IpbiBukH and Chaolta (Broconlte) from Sarawak 
Borneo and by Mr H W Firmstone on Chinese names 
of streets and places in Singapore and the Malay Peninsula 

A NEW and revised edition of the volume of Prof W 
Sctilich s ' Manual of Forestry dealing with forest 
numagimeut has been published by Messrs Bradbun 
Agnew andf Co , Ltd The itwthematical problems have 
been s mplified and some of the calculatioas have been 
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shortened The appendices have been co nsi derably wUtfipl 
In the preface to 4 e new edition Flrof BoUkh AwMl 
attention to the fact that Bia most urgent need of 
forestry is the collection of etatisHcs which will soiliM 
the propnetof and his forester to gauge the economic value 
of loreet operatione He insists that tfas fully ei|uipped 
forester must have a good knowledge of mathematici if IM 
11 to secure the best results • 

A NEW encycloptedia prepared and printed by Hesm. 
T Nelson and Sons u to be published in forty fortnightly 
parts under the title of the lUrmsworth Ent^dopwdia ” 
Three of these parts each of 160 pages have been re> 
ceived and judging from these we do not hesitate to aay 
that the complete work should be a useful aid to students 
and a responsive friend to general readers So far as w« 
have tested the ports received we have found the infbnn> 
ation accurate and confined to essential points Of course, 
It must be under tood that within the limited space allotted 
to any subject only bare outlines can be described but as 
references are in many cases given to authoritative worics 
inquiring readers mav be led to pursue their search for 
information insp red by what they find in thu etieydo* 
picdia The work is liberilly illustrated and os a con^ 
vement guide to nformatinn which men and women often 
seek to know it wilt be of service 


OUR ASTRONOMICAL COLUMN 


Astronomical Occi bebncbs in April — 
kpnl4 ah Mercury at grcaieat elongation (19° II £} 
c ash Mercury in conjnncUon with the Moon 
(Mercury 7* 38 N ) 

6 6h Jipiter in conjunclion with Moon (Jupittr 

3' 35 N ) 

9 iih 401 Minimnm of Algol (ff Persei) 
la 7 h sim Minimum of Algol (3 Persei) 

15 Venus Illuminated portion of dise»0 049 of 
Mars 0975 

17 8b i8m to 9fa lam Moon occulu n Virgmis 
(mag 4 c) 

30 aa Epoch I Lynd metcora (Radant 371 +^3°) 


OiarovERV OF a Nbw Comet 190^ o —A telegram from 
tht Kiel Centralstelle announces the discovery of another 
new comet by M Cnacobmi at Nice on March 36 

Ihe position of the comet at 8h 118m (Ml Nice) 
was R A -sh 44m 14s dec 4 -10“ 56 56' and its 

daily movement n RA - +'}m in dec -i* 13' 

This shows the object to be in the constellation Orton 
about 6m W ind 3* 34 N of Betrigeuse or a little 
more than one fourth the distance from Betelgeuse to 
( beminonim dong n straight line joining the two 
Apparently the lomet passed very near to Betelgeuse Mi 
March 39 

COMEi i<)o4 (BonRRLt y) —A continuation of ths daily 

ephemerit for conet 1904 e is given by Dr E Stromgrsa 
in No 4004 of the Astfonoma^e Nachrtchten 
The ephemens extends from March 39 to Mav 4 and 
from It we see that on the first named date the comet 
will apparently le situated very near to ( Aurigm and 
> will have a bngl tness of o 34 Travelling thence in on 
I E N b direction it will enter the constellation Lynx Ita 
computed position on May 4 being R A wyh om 
dec w+45” 17 whilst its brightness on that date wiU be 
o IS The brightness at time of diecovery (about mag 10) 
I Is taken as unity 


OaSBRVAT10N& OF THE RkENT FcUPSE OF THR MOON— 

In No 9 (1905) of the ComfUs rendus a published a paper 
bv M Fuiieux wherein be discusses a series of twdve 
photogrephs taken between yh 3am and 8h ism on the 
occasion of the partial lunar eclipse which occurred ofi 
February 19 

Amongst other conclusions he states that tha appatcot 
changes in the aspects of the circles Messier and Mawe r A 
are simply due to differencee of illumination and not ta 
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wuUloiw And that whil*t th« Mcent obtervationt 
a 4 mm two ciKin aad o( Linnd or* not in accordant 
^llh rMorda <4»ta{ned ]>rior to 1866 thera la no aub- 
atantial andence tor recent cbangaa in (fceae featurea auch 
ah ha>a bean announced by aeveral aelenofcraphera M 
Pinteux belierea that many of the circlea are undoubtedly 
bf later on^w than certain ayatema of divergent atreaka 
aean on the lunar aurface 


Niv VaafAiu Stars in tub Rxoion about I Aguiun 
In No 400^ of the AttrononuMcht SachnckUn Prof Wolf 
Bubliahea a Hat of thirty aix newly diacovered variable atari 
m the region about 8 Aquilw Their vanability waa de 
tected by the oompanaon of two plates taken with the 
ftruce teleacnpe on July la 190a and July 6 1904 re 
Speetively Tlie poaitiont (1875 o) of the new variablea are 
pven in the catalogue and together with the positions 
of four others which are also probably variable are ahown 
on thirty two circular charts accompanying the paper < ‘ 

chart including a field twenty one minutes of art 
diameter In a Second table the magnitudes of the stars 
on the two plates mentioned above are compared with ' 
in^^itudes as shown on a third plate taken on August 


Orbit or thr Binary Star Cbti 8a —The orbit of the 
binary star Ccti 8a (designated 305 in Prof Burnham a 
catalogue) is discuks^ by Prof Aitken in BulUltu. No 
71 of the Lick Observatory 

The I ick observations confirmed the rapid orbital 
motion but have also indicated a very different orbit from 
that previously published by Prof See (Aitremomuche 
Nachrichten vol r\liv p 3J9 1897) 

The elements obtained by Prif Aitken show a period of 
34 o years and give the G M T of periastron pasixige (T) 
as 18^ 7 1 he elliptical orbit is gr iphicallv presented and 
shows the differences between the observed and computed 
places The eccentricity of the ellipse is 0 15 and the 
apparent length of its semi major axis o' 66 of arc Prof 
Aitken also gives an ephemeris extending from i ^05 7 to 
19107 

Radul Vrukitifs or Certain Stabs —In No 70 of the 
Lick Observatonr BuIUUhs Prof Campbell and Ur H D 
Curtis discuss the radial velocities of Polons 4 Piscium 
a Aurigm and Rigel from the spectrograms obtained at 
Lick dunng the last eight years 

In the cose of Polaris the measurement of groups of 
plates taken during the last four years indicated that the 
velocity of the centre of mass of the rapid pair in this 
tnple system is changing very regularly with a period of 
at least eleven or twelve years but the period may be 
found to be much longer when further obsmvations are 
completed 

The radial velocity of r Piscium was suspected by Prof 
Lord to be variable with a long period but as no spectro 
grams of this star were secured at Lick dunng the period 
covered by him the Lick observations do not settle the 
question although the values obtained only range from 
•t-16-6 to 133 km per second whilst Prof lord’s range 
was from +95 to 354 km 

The spectrograms obtained of s Aurigse fully confirm 
Prof \ ogel a conilusion that this star is a spectroiaopic 
binary with a period of several years 

Prof Vogel a view that Rigel has a variable radial 
velocity IS not confirmed by the Lick observers who rsther 
favour the conclusion arrived at by Profs Frost and 
Adams that the apparent vanotion is only a function of the 
difficulty expenenced in measunng the wide lines 


Star Placbs in the Vulpbcuu Cluster- In No 4004 
of the Artronomuefu Nackrtchten Dr H Meyer gives a 
eatalogue of the positions of thirty five stars in the 
Vulpecula cluster The catalogue contains the B D 
number the magnitude and the posiboaa the latter re 
ferred to the equinox of 19000 for the epoch of observ 
sUton 1901 6 Ihe precession and the secular vanation in 
each coordinate are also given for each star and in the 
case of fourteen of the brighter ones the proper motion 
as determined from the dismssion of previous catalogues 
Is likewise given 

NO 1848 VOL. 71I 


THS VS COAST A\D GEODETIC SURVEy. 

The report of the Coast and Geodetic Survey fdr 1^ 
IS a record of manifold labours and results whidi 
have for their theatre of action an area practically coter 
muious witi) tiwt of the United Sutes and all its island 
possessions The main body of the report contains a 
detailed account of the wide range of duties devdvmg 
upon this bureau and in the appendices we have a pre 
sentation of discussions and results which must prove of 
great economic value and interest to surveyors engineers 
navigators and physicists 

The re survevs and developments imperatively required 
to show the changes in harbours and approaches due to 
works of improvement or the ceaseless action of natural 
causes along the Atlantic Pacific and Gulf coaste of the 
United States and to meet the ever increasing demands of 
commerce and the Navy for up locate charts particularly 
of the waters of Alaska Porto Riio Hawaii and thr 
Philippines gave constant employment to the eleven vessels 
available for these duties 

In Alaska the work included the continuation of the 
survey of Pnnee Will am Sound the survey of Con 
tndler Bay and a deep sea examination from the Strait 
of Juan de Fuca to I rime William Sound preliminary t(^ 
the laying of a deep sea cable from Seattle to Valdes The 
Porto Rico work wis continued in tertain bays and 
harbours as will as in the development of the conditions 
■n the off shore waters In the Philippine Archipelago 
the Survey has secured the cooperation of the Insular 
Government and a detailed rttumi shows a most satis 
factory progress of the tr angulation hydrographic topo 
graphic magnetic and astronomical operations 

The reconnaissance for the primary tnangulation along 
the 98th meridian was completed to the Canadian border 
and a scheme was extended eastward connectiiw this work 
with the tr ang ilation of the Mississ ppi River Commission 
Ihe execution of the pri nary tnangulation in the Dakotas 
and Texas was prosecuted at a rate which surpassed even 
the notable record which had already secured an enviable 
reputation for the geodetic operations along the 9^ 
meridian the total extension amounting to 300 miles 
(500 kilometres) An equal distinction must be accredited 
to similar work in California and Oregon whereon remark 
able pro(fre^s ha*» bten made in tonnect ttg the Frans 
continent »l Arc work w th Puget Sound 

Ihc progress of the magnetic work s shown In detail 
in Appendix No 3 which includes a (able of results of the 
magnetic declmitioni lip and intensity of force observed 
on land and sea during the year this be ng supplemented 
with full destr ptif ns c f the magni tic stations occupied 
and mendnn lines obsersed (This report has been noticed 
separatel) Nati RF Manh 0 p 446) , , 

The determination if (he longitude of Manila from ban 
Francisco thus complet ng the first longitude nnuit of 
the earth was one of the astronomical events of the year 
and in Appendix No 4 is a comprehensive illustrated report 
on the various instruments and operations used in the 
undertaking with a conparative ritumf of the varies 
links »nd results from which the longitude of Manila had 
been determined from the westward The generous co¬ 
operation of the Commercial Cable Company through the 
patriotic enterprise of which the work was made feasible is 
I grctefully acknowledged The results of the determinations 
from the eastward and westward d ffer only by o oo6f or 
about 8 8 feet Ihe other results of this exjjedition are 
the determinations by the telegraph method of the longi 
tudes of Honolulu and Midway and (luam Islands 
The third attempt at representing the tide for the world 
at large the first hav ng been made bv i^hewell and 
Airy and the second by Berghaus is described in AnMOdlz 
No 5 The advancement in recent vears of the gemsal 
use of the harmonic analysis and the greatly improved 
tidal data that are now obtainable for euch a great part 
of the globe coordinate to moke a new preeentation of thu 
subiect very opportune The theoretical discussion of tiie 
problems involved the wide range of data and autboritlea 
consulted and referred to the graphic preaentatioA of tha 
cotidal tines the result! preeented aM the ootNltt^one 
dedneed make a most suggestive paper and one whi^ 
will be highly interesting to all students of the subject. 
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Th« t«wit* at th* preciM IcvcUmg operations for the 
year are published in Appendices Nos 6 and 7 whi^ 
submit diem in a detail that mokes them immediately 
available for the requirements of surveyors and en^neers | 
rhese extend the precise level net as pnrvtously published 
SIX hundred miles to the westward from Red Desert 
lAyommg to Owyhee in eastern Idaho and from Holland 
Texas two hundred m les southwest to I 
An interesting feature Is an account of the cnange 
manner of support for the levelling rods with the 
parativc discussion of the old and the new methods and 
the consequent confirmation of the importai 
system 

The account of operations submitted by the assisUnt 
charge gives the story of the work of the 
puting drawing eng^rav ng and chart div 
office in which the results of the field work 
or prepared for the publications and charts where n they 
are placed at the service of the public 

A full account of the first recording transit micrometer 
devised for use in the telegraphic longitude determinations 
of the Coast and Geodet c Survey is submitted in Appendix 
No 8 with an account of the exhaustive tests it wai 
subjected to and a recap tulatton of the results of expert 
ence w th this form of nstrument ma nly in Europe 
during the last thirteen years The results of these ex 
penments indicate that with the transit micrometer the 
accuracy of telegraphic longitudes may be considerably 
increased if desirable or the present standard of accuracy 
mn be maintained at much less cost than formerly 

The results of all tr angulation In California south of 
the latitude of Menterey Bay are printed in the con 
eluding appendix in full including descriptions of stations 
as weu as their latitudes and longitudes and the lengths 
and axlmuths of the lines joining them In compact and 
convenient form there is g ven all the Information in regard 
to this tnangulation that is needed by an engineer or 
surveyor who wishes to utilise the results in controlling I 
and decking surveys or in constructing maps or charts 
The locations of more than 1300 points are accurately | 
fixed by this triangulation 

The report in addition to the details of the foregoing 
operations and results contains a record of a wide range 
of important work for which the aid of the Survey was 
sought because of the special training of its officers 


especially amongst the Lepidoptera and ^tluMatA ^ 
leaves twigs moss Ac and a number of ilhistradoiik aba 
given of resemblance to natural surroundings^ thna df 
which we select ss examples 




Among the many cunous and interesting insects which 
are found in Ceylon Emputa gon^lodti is one of the most 
singular It is a brown insect The thorax is like a long 


PROTECTIVE RESEMBLANCE 
A N interesting paper on Protective Resemblance in the 
^ InsecU by Mr Mark L Svkes is publ shed in the 
Proceedutgt of the Manchester Fidd Club (vol 1 part 11) 

After brimy describing the law of natural select on as 
propounded by Darwui the evolution of new species 
through variations and the elimination of the least fit 
during long jienods of tune reference is made to the 
colours of insects to the advantage of conspeuous adorn 
ment and the consequent easy identificat on of those of 
them which possess some feature repellent to the insect 
eating animals The absence in young animals of an in 
tuit ve faculty of discrimination between edible and in 
edible material in the selection of food is emphas sed and 
reference is made to authors who have experimented on the 
subje t 

Ml Her a theory of mutual protection through similtu'ity 
of colours and patterns amongst inedible Lepidoptera and 
Bates s explanation of the mimicry or simulation of 
distasteful species by ed ble species are descr bed and the 
superficial resemblances between entirely different speass 
and genera are attributed to the influence of natural 
selection and elimination add the transmission suid accumu 
lation of valuations The method by which many of these j 
likenesses are produced is shown by a number of camera 
lucida drawings of the wing scales of many of the butter ^ ^ 

flies and moths referred to and lUustrated in the article ^ 
and the scale variations in colour stse pattern and ar 

rangement which produce a common resemblance in the thin twig with a wide leaf like expansion immediately 

insects are described Another branch of the subject bdilnd m head The wings are broad vetaed and 

treated in some deUil is protective resemblance of envuon crumpled hke dried leaves and the long lags which are 

ment as seen in the striking similanty of many insects ^rcad out in any direction as the animal is at rsat bar 
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Ijldoiae M elotdy with th« twlga to which they cling that 
It It thfficult to we where one begini and the other end* 
Rig t niuitrate* thi* ineect In the attitude in which it wai 
rotting before beiiw captured 
Another intereetlng tniect from Ceylon i* one of the 
nethe Surybrachu weitwoodi* The fore wing* of thi* 
Inehct are marked in a mottled pattern of green grey and 
teOWn theehind wing* being white with deep claret 
collMired mark* near their baw and when it i* on the wing 
the moth i* an attractive looking creature But it* appear 
ance alter* when it I* at re*t with the mottled wing* folded 
•over the back In Fig a it i* *hown with the wing* 
expanded a* it appear* when flying and below i* a ptc e 
of bark with the *ame Inaect reatlng upon it where 
It wa* di*covered by the keeh sight of the collector—a 
dever capture a* will be admitted when it i* noticed how 
excellently the wings and bark harmonise and how they 
•eem almoit to merge one into the other 

fhere i* found in Madagascar a small beetle which 
looked at apart from its natural surrounding* ha* nothing 
•peciall} interesting about it except that it is a conspicu 
Oil* rugged looking pure white and black in*ect about 
three-quarters of an inch ling It feed* upon a species of 
fungus which grow* upon the bnrk f trees m mixed cream 
and black coloured patches Ihe beetle i* shown at the 



top of Fig 3 and beneoth it a piece of twig with the 
fungus growing upon it At the bottom of the same illus 
tramn the same piece of fungus covered twig is shown 
but here the beetle i* resting right in the middle of the 
fungus effectually concealed amongst the vegetation upon 
whidi it feed* 

The paper is very fully illustrated by more than two 
hundred figures of the insects described with the localities 
In which they were token covering the whole subject 
treated by Mr Sykes 

Exception is taken to the use of the words " imago " and 
imagine introduced by Linnieu* a* representing the 
final stage of insect metamorphosis and ' matura ' 
(maturawto ripen) is suggested and employed as a sub 
atitute conforming conveniently with the needed terms 
for the earlier stage*—larva and pupa The word 
**mimicry” is also adversely criticised a* implymg con 
sekm* resemblance which is not known to exist, and 
slinulltm ” *' simulation ' simulating *’ are sub 
adtuted ” a* being at once expressive explanatory and 
aophonlous and free from the inference of designed end 
eogmtive resemblance ” * 
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REPORT OF THE CARNEGIE INSTITUTION. 

1904* 

T N Naturx for January 7 1904 a list was given of the 
awards made by the Carnegie trustee* for the prosacutwa 
of inquiries in various scientific direction* The third year 
boidc just puUUhed by the board of trustees contains 
reports upon most of these researches but the time 1* far 
too short to gather m the full harvest which may hereafter 
be expected from so lavish and presumably judicious ex¬ 
penditure Thera 1* abundant evidence that numy well- 
known mm engaged in every department of science have 
been enabled to attack problems which must otherwise have 
been neglected or pursued with inadequate material and less 
energy Beyond this general fact the present volume doe* 
not in most instances ensble us to estimate the results 
The balance bheet attac hed shows that the trust 1* in a very 
flourishing condition and that *67000 dollar* have bem 
provided for inquiries which the management discus* under 
the three heads of large sjiecial and minor grant* 

Under the divis on of large grant* we have a descrijition 
of the station erected or adipted for the study of expen 
mental evolution at Cold Spring Harbour some twelve, 
mile* from New York Plans of the build ng are given suid 
a full account of the opening ceremony at which Ur Hugo 
de Vres gave a scientific addreu fhe objects sought to 
be gamed by such an institution are typical of the uses of 
the trust and legitimately appeal to a liberal consideration 
rhe investigations must be long continued the results may 
be doubtful or negative and it is a research which no in 
dividual or institution 1* likely to undertake on a scale 
sufficiently broad to produce decisive result* 

Another far reaching scheme the Marine Biological 
Laboratory at Dry Tortugas Florida under the care of 
Dr H G Mayer 1* quite In it* first stages of development 
but one whose usefulness may be confldmtly predicted in 
due time The building* that have been erected consist of 
a miin laboratory 100 feet long one story high and with 
special arrangements for keeping the building cool in the 
hot weather of those latitude* A feature in the construction 
of the laboratory and of the smaller buildings connected with 
It I* that all are made portable, *0 that they lan easily be 
removed from their present site and erectM elsewhere if 
thought desirable Attached to the station is a sea going 
vessel of light draft fifty seven feet over all and sixteen 
feet beam with a so h p naphtha engine Fbere 1* suffi 
cient arrommodation for seven men on board and the vessel 
1* sjiec ally designed to hedge in depths of 500 fathoms or 
less Among other projects for which large grants have 
been made is the subject of economics whose many sub 
divisions include among others population and immigra 
tion mining and manufacture* banking and finance social 
legislation and the labour movement &c Reports on all 
these subjects have been added showing the scope of the 
respective inquiries and the progress that has been made 
Historical research and terrestrial magnetism are the re 
maining two subjects wh ch come under the division now 
being considered On the latter subject we have some of the 
results of the discussion of the magnetic disturbance ob 
served during the eruption ot Mont PeWe which arc of 
special interest since the inquiry discloses the fact that in 
certain resjiect* the disturbance resembled those storm* whuh 
ore believM to be of cosmic ongin 

The Transcaspian archsMlogical expedition and ^ 
physical research are the subject* of spmal mnts ^e 
former is under the charge of Prof Pumpelly who loft 
America in December 1903 and began excavations In the 
following March first attacking Anau in Turkestan By 
mean* of excavations in tumult and by shafts sunk in the 
aty of Anau the exploring party has traversed some 170 
feet of the accumulation* of successive generations of 
people* extending from recent times through the iron and 
^nse civilisations and some 45 feet deep into the stone 
age Among the objects of this investigation is the hope 
of throwing some light on the source of our domestic 

a qimsls 

The reports on die subject* of the so-called smaller grants 
cannot be particularly referred to here The Inquiries cover 
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whet* eround of physical adefic* and an in manv 
inttancM of th* mateat importance but generally have 
reference to definite retearchee undertaken by Indmdualt 
not calling for wlda cooperation A llat of papm prepared 
poeelbly to pave the way for future applicatirat le added in 
which are diecuMed the conditum* of solar research at 
Mount Wilson by Prof Hale the southern oWrvatory 
project by Prof Boas fundamental problems of geol^ 
by i C Chamberlin plans for obtaining subterranean 
temperature* by G K Gilbert magnetic survey of the 
Pacific Ocean by L A Bauer and geological research in 
Eastern Asia by B WUl * 


T/fB RECEPTION AND UTIUSATtOS OP 
ENERGY BY A GREEN IEAF'- 
'T'HE subject of my lecture is derived from the series of 
^ papers laid before the soaety to day by my colleagues 
and myself dealing with some of the physiologicsl pro 
teases of green leaves In giving an account of some of 
these investigations 1 shall dwell mainly on their relation 
lo the energetic* of the leaf and shall endeavour to show 
how the leaf behaves under various condition* when re 
garded from the point of view of the exchange of energy 
between Itself and it* surroundings 
One of the problems wh h we attempted to solve was 
to draw up a revenue and expenditure account of 
energy for a green leaf showing the proportion of the 
incident energy absorbed the amount of this absorbed 
energy which is used up for the internal work of the leaf 
and the proportion which is dissipated by re radiation and 
the losses due to the convective and conduct ve properties 
of the surrounding air under varying wind velocities 
Of these various factors the one 1 have last mentioned 
which presupposes a knowledge of the thermal emusmty 
of the leaf surface presented by far the greatest difficulty 
but during the past year Dr W E Wilson and I have 
been able to devise a suitable method for determ mng the 
thermal emissivity of a leaf surface in absolute umts so 
that our story is now fa riy complete 
Ihe d scussion of the thcr lal relat ons of a leaf to its 
surroundings will be simpl fled if we first cons der the case 
of a leaf when it is shielded from solar radiation We 
will assume that a deta hed leaf freely supplied with 
water s placed m an enclosure the walls of which are 
non reflective and ire ma ntained along with the enclosed 
air at a perfectly uniform te nperature t We w 11 further 
assume that the air is saturated with water vapour 
L nder these conditions the system would remain in 
thermal equilibrium if it vere not for the respiratory pro 
cesses going on Within the leaf cell* These are evothermic 
n their final result so that the state of complete thermal 
eouilibrium can only be attained when the temperature 
of tht leaf ha* risen to a point t somewhat b gher than 
t I he magn hide of the d fference t — f representing the 
maximal thermometric disturbance between the leaf and 
Its surroundings will depend on three mam factors — 
fi) On the rate of evuUt on of the heat of resp ration 
(a) On the rate at wti ch this heat is dissipated by the 
thermal emissivity of the leaf surface and 
(3) On the magnitude of the slight rise of partial 
pressure of the water vapour in the Interspace* of the leaf 
which give* rise to a certain amount of diffusion of water 
vapour throu^ the stomata 

The rate of evolution oi the heat of respiration con bo 
deduced with sufficient exactness from the amount of 
carbon dioxide liberated per umt area of the leaf lamina in 
unit of time smee there is evidence that the carbon 
dioxide proceed* from the oxidation of a carbohydrate with 
a heai of combustion which cannot be far removed from 
3760 calorie* per gram Taking the concrete example of 
a leaf of the sunflower respiring at the rate of 070 cc 
of carbon dioxide per square decimetre per hour it can 
be shown that the neat of respiration in mis case amounts 
to about 0005S3 calone per square centimetre of leaf 
lamina pec minute From the luiown weight of a square 
centimetre of the leaf lamina and it* speafic heat tills 
»r‘ .. 0- *.7.1 bo uur lH«*s, by 
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spontaneous liberation of eawgy within the leaf nif g ht 
I conceivably raise iu temperature through <r 033 C psr 
! minute provided there were no simultaneous losses due 
I radiation conduction and convectum of the suitouiMSflg 
air and Imernal vaporisation of water All these soiffta* 
of loss of course become operative tmmediatdy th* 
temperature of the leaf exceed* that of its eurroundtpgi 
We shall see presently that the thermal emisdyity of thia 
leaf in still air 1* 0-015 calorie per square centimetre of 
leaf surface per mmute for a difference of temperature of 
1° C between the leaf and it* surrounduiM so that the 
temperature of the leaf under the condition* postulated,, 
cannot exceed that of its surroundings by niora than 
ooos8a/axooi5~o'*oi9 C 

But this IS assui ng that transpiration ha* been in abey 
ance which is certainly not the case so that this small 
temperature difference of 0*019 C will be still further 
reduced 

The main point which I wish to bring out here 1* that 
the thermometr c disturbances due to th* procesee* of ror 
spiration are very small so email m fact that they may 
be neglected in considering the large disturbances induced 
b) other causes 

Let US now suppose our leaf to be placed under th* 
same conditions as before but in air which is not fully 
saturated with aqueous vapour for the temperature t 

The condit on* are manifestly unstable owing to the 
exiess of the p riial pressure of the water vapour in the 
saturated air of the interspace* of the leaf over that of 
the vapour in the unsaturated air outside 

The diffusion potential thus set up will result m water* 
vapour passing outwards through the stomata and the 
tcmjwrature of the leaf will fall This fall will continue 
until the gradient of temperature between the surrounding* 
and the leaf is sufficiently steep to allow energy to flow 
into the leaf from without at a rata just suflnent to pro 
duca th* work of vaporisation at which point a steady 
thermal state wll be estaUlabed whidi will remain con 
stant SO long a* other condition* are unaltered The leaf 
will then have assumed a temperature t' which in this 
case will be lover than that of it* surroundmg* 

Now It I* man fest that when this steady thermal con 
dit on has been attained the amount of water vaporised 
per unit of area of the leaf m unit of time must be m 
neavure of the energy flowing into the leaf for the 
gradent of temperature represented by t~t and pro 
v ded we detrrm ne the amount of water loet by the Iwf, 
md the tvmperu ure difference between the **d ft* 
surrounding* under the steady conditions^ we have oU th* 
data neressarv for finding the coi.fievnt of thttmal 
emuitPtty of the leaf surface in absolute units that is tw 
say the rate at which a leaf surface will emit or abeorhi 
energy from its surroundings in still air for a differenc* 
of te nperature of 1“ C 

Following out th « idea. Dr Wilson and 1 have success 
fully determined the constants of thermal em sslvity for 
leaves of different kinds both under still air conditionn 
and in air-currr ts of determinate velocity The result* 
are interest ng fr m several po nts of view since amongst 
other things thev enable us to estimate t^ rote at wMch 
the excess of s Ur radiant energy falling on a leaf 1* 
disc pated by re contact with the air moving at any 
ordinary wind vel c ty and they also give us under certain 
condition* a n ri s of dedunng the actual rate of tran* 
piration from i eie observation* of temperature-differences 

Before proceed ig to show more in detail the manner In 
which the thermal emissivity of a leaf is determined w* 
^1 turn for a n oment to the magnitude of the difference 
of temperature between a leaf and it* surroundings which 
may be expected from a given rate of transpiraiSm W* 
will assume that the leaf of a sunflower transpndng into 
the unsaturated air of the encloMire when the steady 
thermal conditio 1 t* attained 1* losing water at the rat* 
of 05 gram per square decimetre per hour Or oooo^g 
gram per square centimetre per mmute 

Ito heat requ red to vaponee this amount of w*tsr *> 
I* 00^33x59*6-004938 caloHa stiiioh on the 
theory of exchanges must represent the amount of energy 
entmng and leaving a equate oentimetre of the WSL 
lamina per minute The tiwrmal emtesivny Of this twi 




b diOlS calone per equare centimetre of leef-nir/ac* per 
HkNte, to a temperature gradient of i* C, ao that the 
Maoperiuure dUferenoe t~t' will be repreaented by 
004938/ax0 015ail*’64 C 

For the aimultaneoua determination of the temperature 
idtferenLe t-'t' and the amount of witer tranapired we 
eaaployed two differential platinum>reaistaiice thermometcra 
W|i^ donaiattng of about a 4 metrea of fine wire arranged 
In a mica and ebonite plate ao ai to form a flat grid 
againat the two aidea of which two aimilar leaveb wir 
ll^tly preaaed and held in poaition by ebonite frame* 
fumuhed widi cross threada of aillc The two leaf lamina, 
were thua in (lose apposition to the resistance^ila which 
were favourably placed for rapidly acquiring the mean 
temperature of the leaves whiih were bupplieo with water 
from two small tubes attached to the frames A deflmte 
area of leaf-surface was exposed amounting in cath case 
to 1304 square centimetres Phe loss of the water of 
transpiration was determmed by weighing the apparatus 
at suitable intervals 

The difference in temperature between the two coils was 
determined by means of a Callendor s recorder Instead 
of determining the difference of temperature between the 
leaf and the surrounding air it was found more ton 
venlent to clothe both coils with Iraies but to arrange 
them in such a manner as to produce differential trmspira 
tion between the two ptira a result which can in most 
cooes be brought about by arranging one pair of leaves 
with their dorsal sides turned to the platinum coils and 
the other pair with their dorsal sides facing outwards 
Owing to the comparatively rapi I thermal adjustment 
which takes place the results ire not affected bv the 
gr^uol closing of the leaf stomata during an experiment 
provided the record is correctly integrited so as to give 
the mean difference of temperature From this mean 
difference of temperature between the two pairs of leaves 
and the differential transpiration corresponding to this 
tha thermal emissivity of the leaves is riadily lalculable 

As an example we mav take an experiment with the 
leaves of / irtodendron tuhp^era in which the experiment 
lasted taq minutes The differen e in the amount of water 
transpired by the two pairs of leives a as 0-410 gram and 
the mean temperature difference was 1*41 C Taking the 
latent heat of water at 443 6 calories it follows that 
O 4 >oX 593 ti»403 7 represents in calories the excess of 
Mprgv which must have entered the rooler pair of leivev 
from their surroundings an excess which 11 conditioned 
solely bv the temperature gradient of 1° 41 representing 
the difference of temperature between the two s ts < f 
leaves The surf ice area of the leaves exposed was ia<>4 
square centimetres so that the thermal emtumty of a 
square centimitre of leifsurfare per minute for a i® C 
temperature gradient will be 

3037/134x1304x141=001194 calorie 

As examples of the extent to which the thermal cmis 
sivities of leaves of various plants differ the following 
may be given They represent the emissivity under eon 
ditioni of still air - 


Thermal FmitttvUy of leavi 
yianlt under Shit 


SpscMi of Plant 


L$r$odendroH tuhptfera 

Heltanthus multiflorue 
Tropoeolum majus 
Ttha euTofoea 


S! 


of I arutue Sfeetee 
r Conditions 


Thsrma siabsiTily; 
pww era otlrafra 

i‘C stcsuoflsmi 


00119 

00137 

0-0150 

00143 

00159 


0000199 
0 000313 
0 000349 
0 000337 
0 000366 


Under ordinary outdoor conditions we never have to deal 
with perfectly stUl air and the mqutry bed therefore to 
be exfamded to the influence of movtng air currents on the 
thermal emiaiivity of leaves 

This was investigated by observing the differential 
temperature and differential transpirattoi when die two 
pairs of leaves were placed u a shaft through which a 
aurrent of air was passed having a daflnka and steady 
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velocity The results of two such experiments with leaven 
Si Lmodandron tuUpifera and Hahanthus mulUfterui are 
given in the figure It will be seen that the effect of the 
cooling or beating due to the air is a linear function of 
the velocity, the coefficient of diermal eraissivitv of the 
leaf surface increoaing at the rate of o 017 calorie per 
square centimetre per minute for an increased velocity of 
the air current of 100 metres per minute This effect of 
moving air in dissipating the excess of radiant energy 
falling on a leaf is a verv important fact in the economy 
of some plants m which transpiration is reduced to a 
minimum and it is one of nature s means for preventing 
the nse of temperature in strongly insolated plants from 
retching a dangerous poii r 

e must now turn our ittention to the thermal relations 
of a leaf to Its surroundings when it is receiving direct 
solar radiation and here again for the purpose of simpbfy 
ng my argument 1 must ask you to imagine an ideal set 
of conditions under which a healthy leaf well supplied 
with water is exposed to sunbght of constant intensity 
and that there is no variation in the temperature humidity 
or degiee of movement if the surrounding air or in the 
dimensions of the leaf slom it t 

As in the previous case 1 state of thermal equilibrium 
will be spc^ily cstabl sh i between the leaf and its 
environment when the simultaneous loss and gain of 
<nert,y will just balance 

Uhen this condition is attuned let K represent the 
total ridiation falling on 1 square centimetre of the leaf 



in one minute and further let the coefficient of absorp 
ti m of the leaf for this r idiation be represented by a 
then Ra will represent the radiant eneigy ibsorbed per 
square centimetre of leaf lamina per minute 
At this stage it is of some interest to give absolute 
V dues to R and a in order to see what would be the 
tbermometric effect produced on a leif by ordinary sun 
shine m default of there being some ready means of dis 
sipiting the absorbed enirgv 

If we denote the mass of a square centimetre of the 
leaf lamina by m and its specific heat by t then on the 
above assumption the rise of temwrature of the lamina 
per minute will be represented bv Ka/tni 
Let R»ofl calorie per square centimetre per minuU 
which represents the intensity of ordmary summer sun 
shine in these latitudes 

Let a the coefficient of absorption be 078 a value 
which IS determinable by a method p'-esentlv to be de 
scribed further let the mass nt of a square centimetre 
of leaf be ooao gram and its specific heat then 

the rise of temperature of the leaf under the conditions 
poetulated will be at the rate of 

o8X078/ooaxo879*.35®4 C per minute, 
a result which would be speedily fatal to the leaf 
The dissipattaa of the absorb^ energy necessary to keep 
the temperature of the leaf snthln srorking limits it pro 
vided to on the one hand by the internal work of the 
leaf conMsting mauily of the vaponsation of water and 
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to • let* extent tA the endothermic proceM of photo- 
■Yntheue, and on the other band by the toeeee due to 
thermal emiedTitjr, which even in itiU air are coniider- 
aUe, and may aaeume Urge dimendoni if the air it in 
movement 

First as regards the energy used in internal work that 
portion which produces the vaperieation of water and 
which 1 wiH denote by W is determinable from the weight 
of water lost by a given area of the leaf in a given time 
and from the known latent heat of water vapour On the 
other hand the amount of the absorbed energy whi^ is 
used up In the photosynthetic process and which I will 
denote by w is deduable hom the actual amount of 
carbon dioxide which enters the leaf on the legitimate 
assumption that the synthesised product u a carbohydrate 
the heat of formation of which is approximately known 

Ihe generalised form of the thermal equation of a leaf 
which IS receiving solar radiation and has acquired 
a state of thermal equilibrium may therefore be repre 
sented bv Ra-(W+w)7r 

When Ra u greater than W+w that is to say when 
the enerty absorbed by the leaf in a given time is more 
than sumcient to perform the whole of the internal work 
r IS a positive quantity and represents in absolute units 
the sum of the losses due to radiation and convective cool 
ing and it is the only portion of R which can produce 
a rise of temperature in the leaf 

Provided we know the thermal emissivity of the par 
ticular leaf which we are using the actual rise of tempera 
ture of the leaf lamina above its surroundings can be de 
termined from f for if s is taken to represent the 
emissivity then the temperature difference between the 
leaf and its environment that U to say t'—I will be 
f/ae 

On the other hand when Ra is less than W+w that 
IS to say when the absorbed radiant energy is insufficient 
to perform the whole of the internal work r is a negative 
quantity and the excess amount of energy requisite to 
perform the internal work must be drawn from the 
surroundings of the leaf in other words when thermal 
equilibnum is established the temperature of the leaf under 
these conditions must be below that of its surroundmga 
Here again however the thermometnc difference exp-essed 
by 1—t' will be r/st 

The true measure of the photosynthetic work effected by 
suitable radiation is strictly speaking not given exactly 
by the amount of atmospheric carbon dioxide absorbed by 
the leaf but by this amount plus the small amount of 
carbon dioxide svhich would have been evolved ^ re 
spiration if photosynthesis had been m abeyance This is 
a correction which has to be taken into account in certain 
special cases but it does not affect the generalised thermal 
equation I have given since the heat of respiration is 
opposite in sign to that of the heat of re formation of the 
larbohydrate and these values representing a concurrent 
gain and loss of energy by the lem must exactly balance 
each other if the carbohydrates sunding at the two ends 
of the reversed proceu are identical and if they are not 
identical the difference in their thermal relations must be 
so small as to be inappreciable 

Before proceeding to show how these general views can 
be applied to the lonstruition of a revenue and expenditure 
account of energy for a leaf 1 must briefly refer to the 
mode in which the various factors have been determined 
We have already considered the manner in which the 
thermal emissivity of the leaf e is determined a value 
which is alt important in considering the temperature of 
the leaf and I have also eufficiently indicate how we 
can determine the work of transpiration and consequently 
the value of W / 

R the intensity of the solar radiation falling on the 
leaf surface was measured by meant of a speaally con 
structed Callendar s radiometer the coils of which were 
enclosed in a flat rectangular case mounted on an adjust 
able stand so that the orientation of the receiving surfaces 
roqld be m<ide to correspond with that of the leaf under 
experiment The radiometer was connected with a 
Callendar s recorder furnished with a planimeter which 
automatically intemted the curve recorded on the drum 

The constants for Ae instrument were determined for 
us by Prof Callendar and the planimeter readings were 
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readily convertible into water gram-units of energy iMe 
cldent on umt area of surface in unit of tuna, thus gtrlfl|f 
a mean value of R 

The proportions of the radiant energy of suatuiiht f*> 
speetively absorbed and transmitted ^ the leaManisMS 
were determined with the same Instrument by obaervfag 
in steady sunlight the amount of radiation which rearhes 
the radiometer with and without the Interposition of the 
leaf This gives a measure of the coefficiext of abaocp- 
tion of the leaf a with a close approach to accuracy, if vre 
neglect the amount of reflected radiation, which is vorp 
small m cases of perpendicular incidence 
The coefficient of absorption as might be expected varies 
considerably with leaves of different species of plants, as 
shown in the following table and there are uso small 
individual differences in leaves of the same plant 
CotfficunU of AbtoTbtioH (a) and Tranamunon (i-o) of 
the Radiant Snetiy of Sunlight for Leaver 

CedncMni 01 CoeOdMt of 
Plant abMiption tf smnmn on 

(«I (1 «) 

HeUmtkut annuut 0686 0314 

Polygonum Wayrtchu 0647 0353 

Polygonum Saehaltnente 0691 0309 

Petautee offieuuilu oysS oaya 

Silphtum tfrebnnthaeeum 0-699 0 39> 

Arctium ma/us 07x8 osys 

yerbaxcum olympuum 0-758 0242 

Seneeto grandtfohu* 0774 0226 

In the generalised thermal equation the value w repre¬ 
senting the amount of energy expended m photosynthesis 
measures the effective internal work of a useful and con 
structive kind for the due performance of which the leaf 
may be said ti exist and the relation which this bear* 
to the total energy flowing into the leaf gives on estimate 
of the true economic coefficient when the leaf is r^arded 
as a thermodynamic engine 

In the five or six years dunng which these researches 
occupied Mr Lscombe and myself at the Jodrell Lahore 
atory a large shore of our attention was given to deter¬ 
mining the best means of estimating the rate of photo¬ 
synthesis in green leaves exposed to sunlight in air con 
taming the normal amount of carbon dioxide 
At the time we commenced our experiments the only 
tactical method was a gravimetric one introduced by 
Sachs by which the amount ot material assimilated by a 
leaf in a given time is deduced from variations in the 
dry weight of known areas of the leaf lamina Unfor 
tunately we found that the errors to which this method 
IS liable tend on the whole too much in one directum, 
and their sum which frequently exceeds the value we ore 
trying to estimate is swept into the final result 
The method which wc finally adopted was one based 
on the measurement of the intake of carbon dioxide at a 
partial pressure somewhere near that at which it existe 
in normal air le 3/10000 of an atmosphere 
It IS evident that such experiments must be conducted 
on a relatively Urge scale both as regards the area of 
leaf surface exposed and the volume of air passed over it 
(The nature and dispos tion of the apparatus were shown 
In a diagram on the screen ) 

The leaf whi h if desired may still remain attached to 
Its plant It enclosed in a glased case through which a 
stream of air is drawn by a water pump the 
volume of the air being measured by a suitable 
meter Between the leu-caee and the meter there 
IS a Reiset s absorption tube filled with a solution of 
caustic soda which ensures the complete absorption of the 
carbon dioxide rtmaimng after the air has pas^ through 
the case 

A duplication of the meter and absorption apparatus 
allows of a simultaneous determuiation of the carbon 
dioxide m the air before it passea over the leaf and the 
difference between these values measures the carbon dioxide 
taken up by the leaf This is referred to unit area Of tha 
leaf by measuring by means of a planimeter the area of 
the photographic impression of the lamina on seniitieed 


very delicate metiiod was used for titrating the 
obeorbed carbon dioxide m the alkali and when ^ proper 
precoutione are token tha errors of experiment ore sa»U, 
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and With c«rt«in modiflcarioni there if practicaOly no limit 
M lh« fcale on which th« experiments can be conducted 
It IS evideat that with this apparatus the mean carbon 
tUoxide content of the air in conuct with the leal must be 
somewhat less than that of the entering air so that a 
eorrection of some kind is necessary in order to obtain 
an estimate of the rate of assimilation under free air con 
dhiOHS ThR IS afforded by the fact established early in 
our work that when all other conditions s« the same 
Ihe rate of assimilation by ttie leaf is dtnefly proporttonal 
to ih* partial preMiurt of the earhon dtoxtdo provided this 
does not exceed five or six times that of the carbon dioxide 
of normal air 

In deducing the amount of enern used up in the photo 
syndetic wow from the amount of carbon dioxide absorbed 
by the leaf we have assumed as we are entitled to do that 
the p^uct of assimilation is i carbohydrate If the par 
tseular form of carbohydrate is known the amount which 
corresponds to a definite mass of carbon dioxide absorbed 
by die leaf is of course determinable and further the 
energy used up in synthesising thit amount of carbohydrate 
WiU be represented by its heat of combustion 
No sensible error will be introduced into this calculation 
by selecting one of the carbohydrates existing in a leaf in 
preference to another We have based our calculations on 
the assumption that we have to deal with a hexote having 
a heat of combustion of 1760 calories per gram On this 
basis the assimilation of i c c of carbon dioxide corre 
spends to the absorption of ^ os water gram units of 
energy hence by multiplying this value by the number 
of c c of carbon dioxide assimilated per unit area of leaf 
in unit of time we obtain the value of 10 for the generalised 
thermal equation 

In using the apparatus I have luet described we found 
amongst other things that the actual rate of photo 
syndieais induced in a leaf which is bathed by ordinary air 
remams practically constant within very wide limits of in 
eolation This is due to the fact that the special rays which 
psxiduce photosynthesis are present in solar radiation of 
even moderate intensity far in excess of the demands of the 
assimilatory centres for deal ng with the atmospheric 
carbon dioxide which reaches them by the process of 
diffusion Ihe proof of this is afforded m the first pUre 
by the enhanced assimilatory cffeit which is produced by 
Hicreasing the partial pressure of the carbon dioxide n 
the air surrounding the leaf and secondly by the fact that 
we can reduce the intensity of ordinary summer sunlight 
to a very considerable extent by using revolving radial 
sectors placed in front of the leaf without sensibly affect 
ing the rate of photosynthesik 

It follows from this that the economic coefficient of the 
leaf which is the ratio of the energy utilised for photo 
synthesis to the total radiation falling on the leaf must 
neressarilv increase with diminished insolation until a 
point IS reached at which practically the whole of the 
Special rays which are active in producing assimilation are 
utilised At this point the economic coeffiaent of the leaf 
must be at a maximum with respect to a given partial 
pressure of carbon dioxide in other words the leaf re 
garded as a thermodynamic engine is then working with 
the least possible waste of energy 

In order to illustrate this I will take the case of a leaf 
under the influence of moderate sunlight of an intensity 
of o^so calorie per square centimetre per minute and 
assimilating at the rate of a 07 c c of carbon dioxide per 
square decimetre per hour This corresponds to an 
economio coefficient of 034 per cent On gradually 
diminishing by suitable means the radiation falling on the 
leaf It was found possible to reduce it to i/ia of the 
original amount before any appreciable difference in the 
rate of assimilation was obeyed The economic co 
efficient was thereby raised to the maximum of a little 
more than 40 per cent This 4 per cent will also 
approximately measure the proportion of the special grade 
M energy In the original radiation which is capable of 
inducing photosyntheds 

It IS however only under very exceptional conditions 
that we can obUm anything like this maximal duty 
from the leaf 

The foQowmg table showing the results with leaves of 
Pdlygonum Weyrtchu under varying degrees of Insolation 
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will give some idea of the values of the economic co- 
effitient ordinarily met with —• 




turning once more to the generalised thermal equation 

Rao(W+i«)T'' 

we must not lose sight of the fact that this represents a 
set of conditions in which all the determining factors both 
internal and external remain constant for a sufficient tinne 
to allow of the attainment of steady thermal equilibrium 
between the leaf and its surroundings 
In practice this ideal state is never attainable In the 
first place the incidence of solar radiation is subject to 
rapid oscillations of considerable magnitude even under * 
the most fair weather conditions and every variation of 
this kind necessarily altera the value of Ro the energy 
absorbed by the leaf and will produce its effect on r on 
which the temperature of the leaf depends This again 
will influence the amount of water vaporisation and so 
affect the value of W In addition to this complex dis 
turbances may be introduced by the automatic opening or 
closing of the stomata by variations in the hvgrometric 
state of the a r and perhaps more important than all 
by changes in the veto ity of the air blowing over the leaf 
which will alter its rate of emission 
With all these varying factors acting and reacting on 
each other in endless complexity it will be readily under 
stood that under natural open air conditions the thermal 
relation of a leaf to its surroundings must be undergoing 
constant re adjustment and that the point of thermal 
equilibrium mukt change from moment to moment with 
every ^sing cloud with every gust of wind and aith 
each ctiange of inclinat on of the leaf lamina to the in 
cident radiat on 

In the absence of means for instantaneously recording 
all these variations it is manifestly impossible to deter 
mine the thermal conditions for any particular moment of 
t me and perhaps there would be no special advantage In 
doing this even if it were possible It is however quite 
practicable to determine the mean values of the varying 
factors and the average effects which they produce during 
a period rf time say of several hours duration and we 
can then introduce these mean values into our equation 
which will thus give us all the informat on we requ re 
I will now proceed tr illustrate the application of these 
general principles by the i nsideration of a few concrete 
exa n|des 

Ihe first IS that of a leaf of the sunflower n which the 
experiment lasted for about four hours The results are 
expressed in water grai 1 un ts (lalones) and the units of 
area and of time ore the square centimetre and the minute 
respec t velj 

The conditions were such that the total solar rad ation 
abkorbed bv the leaf was in excess of that required to 
perform the internal work of tr inspiration and photo 
synthesis in other words Ru was greater than W-f-w 
Hence r was a positive quantity and the temperature of 
the leaf was consequently somewhat higher than that of 
Its env ronment 


Case A —Leaf of Helianthus 

Total solar taduiUon 

CoefBcientofabsorption,«=o 686k solar 
energy interceptM 

Water vaporuedwo 000109 gram, W, 

the internal work of vaponsatioa * 
o 000109 X 5916 

Rata of photomthaabso 000355 c c COy 
hence w, aosorptioo of energy due to 
assiwllatfonwo 00035s x 5 oa - 

lu » W + ts + 


R-o 33690010110 
Rawo 1763 


O IMS M 
00017 ,1 


o iTfiawo 1143+0x1017+00503 
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Velocity o{ wiiidaa5 7 kilometret per hourB4a8 m per 
minute 

Thermal emiMivity of leaf turface in etiU aimooiso cal 
Thermal emisnvity (<) in air of velocity of 438 m per 
minute-io 0150+0 oooi7X4a8>iO0577 calorie 
Hence mean temperature of leaf abov€ that of eurround 
inn«>f/ae»oo509/axoo5W»o°43 C 
The diepoeal of the incident radiant energy deduced from 
there data le given in the neat table the total incident 
energy R being taken at 100 I 


W+w Total energy expended in internal work 
R - Ra Solar eeeigy tranemitted by leaf 
r Energy loit by thermal cnueeian 


We will not consider another cate in wh ch the facilities 
for the performance of the internal work of vaporisation 
of water were more than sufficient to use up the whole 
of the direct solar radiation absorbed by the leaf 1 e Ra 
was less than W+w 

Such conditions are afforded by fully opened stomata 
high temperature and a low degree of humidity of the 
air Ihe leaves used were <wain those of the sunflower 
but in this case one half of the solar radiation was inter 
lepted by the revolting sectors 

Case B Hehanthus antiuut 

Solar radiation incident on leaf R ==0 3746 calorie 

Coeffacieat of absorption, «-o686, solar 
energy intercepted, Re *0 1884 „ 

Water vaporisedao 000618 gram, W, the 
internal work of vaponsationso 000618 x 
592 6 atO 366S „ 

Rate of pbotosyntheau« 0000657 cc C0| 
hence w, absorption of energy due to assimi 
lation wo 0033 „ 

Rn w (W+») - r 

o 1884=0 3668+00033-0 1817 
Velocity of wind 13 kilometres per hour = aoo m per 
ninute 

Thermal emissivity of leaf surface in air of this velocity 
= 0015+300X000017-00490 calorie 
Hence mean temperature of leaf below that of surround 
mgs *r/3e=o 18:7/0 0490=1*84 C 


r>unng the time at my disposal I have only been able 
to give a brief outline of the general pnociples under 
lying an attempt to deal with the main functions of a 
foliage leaf from the ixiint of view of its energetics and 
1 must refer those of my hcarert who are specially in 
terested in the subject to the papers themsdves for the 
further elaboration of the argument and for the facts on 
whiih It IS based 1 trust however that this short 
account of the work may be sufficient to indicate that we 
have experimental means of studying quantitatively the 
reception of various grades of energy by a leaf ths pro 
portion of this which is utilised for the two mam kinda of 
intergal work and also the thermal relations of a leaf to 
Its dprroundings under given conditions 
^conclusion I wish to anticipate a possible ohJecHon 
wifih may be raised on theorsticol grounds to some of 
the views I have expressed I have assumed throuj^iout 
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that the second law of thermodynamics is applk^te 1« 
the phMtomena we have been discussing The atatei ai ig 
of that law by Lord Kelvin lunits its sgiplleatioa to 
inanimate objects ’ and doubtless if ths livuig s i a m enta 
of the leaf-cells possess any power of dealing with the 
individual molecules of the surrounding medium so as tR 
select and utilise the kinetic energy of tboae which ore 
moving faster than the mean square speed it may wcA 
happen that a leaf may be able to perform some land of 
internal work without there being any diffwaiice of mean 
temperature between it and its surroundings In this 
event the views I have put forward would doubtless require 
some slight revision but I think we may welt wait uhtit 
this restrict on of the second fundamental principle of 
thermodynam lo has received some experimental support 


UNnFRSITY AND EDUCATIONAL 
INTELLIGENCE 

Mb H O Abnolo Fobbtxb M P will distribute the 
medals prize!, and certificates at Moolwtch Ptdytedinic 
on Saturdaj April 1 

Dr E O ! ovsTT professor of mathematics of Prince 
ton Univers tv hat been elected professor tf -astronomy in 
succession to Pr f C A Young 

Thk Pr nee of Wales is to visit Cardiff toward the end of 
June when hi will lav the foundation stone of the Welsh 
University College in Cathays Park 

Dr Pxter Ihompson has been appointed professor of 
inatomy and Prof Arthur Dendy of the South African 
(ollege Cape Town professor of zoology at Ring’s 
College London 

Thk celebration of the jubilee of the Cheltenham Ladies’ 
College and the opening by Sir Henry Roscoe of the new 
science laboratories and lecture rooms will take place on 
Friday and Saturday May 13 and 13 The Marquis of 
Londonderry President of the Board of Education has 
promised to be present 

Privatx munTience has provided further sums for the 
promotion of h gher education in the United States We 
learn from Sri nee that by the death of Mrs George L 
Littlefield Brown University becomes the recipient w the 
bulk of the I ttlefield estate estimated at 100 oool The 
wdl provides thst the corporation shall apply the money 
as It sees fit except that 30 oool shall be used for the 
establishment of the George L Littlefield professorship 
of American history By the will of the late Mr William 
F Milton of New York his estate will go to Harvard 
University on the death of Mrs Milton The daily papers 
state that it s worth between 300 ocxil and 400 oool 
Columbia University has received so oool from Mr Jacob 
H Schiff to endow a chair of soaal work and the new 
professorship has been filled by the appomtment of Dr 
hdward f Dev ne 

In the House of Commons on Monday Mr Clancy asked 
the First Lori of the Treasury whether there are any 
requirements statutory or otherwise in the case of grants 
in aid of university colleges in England 5hat four times 
the amount is required from local subscriptions before any« 
thing IS denvid from the public funds In reply the 
Chancellor of the Exchequer said that there has b^ such 
a requirement m regard to the grant m post times But 
prop^s in regard to the future allocation of the grant 
are now under the consideration of the Government Mr 
Clancy asked whether it was not proposed that there diould 
be a grant of 100000) a year to the university coUsgas 
mentioned in the report and whether there was any ra> 
wurement statutory or otherwise in regard to this grant 
The Chancellor of the Exchequer answered Tbiue is a 
proposal by the committee that the distribution should Ym 
goimmed by the amount of voluntary subscnptioos obtouiod 
by these colleges The Government has not yet come to a 
dMsioq on the subject 

At a meeting of the Association of Teachers in Technleol 
Institutes on March 35, Mr W J Lineham, cbatrm«a of 
the association delivered an address on tedinkal troliBagfO 
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jCMtaad He umeted thet ia conetdennir (he future educe 
SwT of 0 boy who hoe ootnpleted hie primary education— 
wy, at thirteen—the eubject muet be regarded from the 
|MBt ii Tiew of hia future livelihood Mr Lineham 
-^-^he4 w^t he called an ideal acheme of technical educa 
After the child haa followed a good onmary 
itlon from the agea of elx to thirteen hia education 
moat be continued with aome idea of hia future occupation 
If ha » to be educated for a commercial pursuit he ahould 
now attend a purely aecondary achool but if he la to 
enter a trade or techmcal profeaaion he ahould attend what 
la known aa a day technical achool until the age of 
aisteen having apant three yeara therein the first part of 
which ahould be mainly literary the middle scientific and 
the last technical His apprenticeship ahould then begin 
But the apprentice must not now lose the lessons learnt in 
die technical day school On the contrary ha must con 
tinue hia studies to an even higher levd by attendance 
at an evemng technical school simultaneously with hia 
amprenticeship Aa to the apprenticeship itself its 
cnaracter ahould entirely depend upon the trade or pro 
fesaion to be followed 


SOCIETIES AND ACADEMIES 

Londom 

Anthropologieallnatituto.MaKh 14 —SirT H Holdich 
KCMG KCIE in the chair —Manners and customs 
of the Melanesians Rev W H Bagtwlli Ihe ethno 
graphical objects and lantern slides ohosm included views 
of the different tvpea of people and illustrated the de 
velopment of canoes and houses One of the finest of the 
slides illustrated a Melanesian waiting to shoot a fish He 
was poised on one leg and the lecturer stated that he 
had seen natives waiting motionless for hours by the side 
of the rivers waiting for an opportunity to riioot Of 
particular interest was the lecturer s statement that some 
of the natives have entirely lost the art of canoe making 
although they still make paddles which they use to propel 
rafts mode of bamboos 

Bntomologieal Society, March I5 — Mr F MeriiGeld 
president in the chair — ExhtbtU — Butterflies from Natal 
presented by Mr it A R Marshall to the Hope Depict 
ment at Oxford Dr I \ DIxay Dr Dixey read a 
note upon his experiments conducted with a view to 
ascertaining whether the assumption of the wet or dry 
season form of various African butterflies could be con 
trollsd by exposure in the pupal state to artificial conditions 
of temperature and moisture —Drawings of the genitalia 
of noctuid moths and also a number of slides showing the 
respective peculiarities of many members of the genus 
F W Plarea Among other things attention was 
directed to the fact that in the case of the 1 nniocampidai 
the genitalia were widely dissimilar while the authir s 
investigations hod led him to conclude that Ashworthii at 
present ranked as an Agrotis should more properly be 
Included «n the Noctua group—A specimen of the North 
Amencan longicorn Neoelyttu trythroccphalut discovered 
in a sound adh tree in the neighbourhood of St Helens 
Loncariiire W G •hsuis, Mme palings of Amencan 
ash in the vicinity suggested the origin of the progenitors 
of the colony but it was not known how long they had 
been erected The beetles were taken in their galleries 
m the summer dead which seemed to indicate a weaken 
uig of the species under the conditions in which they 
found themselves Mr Sharp also showed examples of 
Amara anthobta Valle new to the British list (with a 
series of A famtlutru Duf and A lueida for compart 
son) from Leighton Buxzard where they occurred not m 
frequently at the roots of grass in sandy places—Muti 
latM Stonobothrus from the Picos de Europa Spam M 
•ism These grasshoppers were taken at a height of 
gbout 1300 metres on turfy ground exposed to north wind 
from m Atlantic and covered with tufts of a short 
dense tough and spiky shrub together with heather 
Of the grasshoppers occumng on this spot almost eveiy 
spedmen had the wings and elytra more or less mutilated 
sometimes actually tom to shreds entirely altering thdr 
appearance A notable exception was St bteobr, of which 
no single spsetmea was found mutilated 
MO 1848,701-71] 


Aeadansy «l •eiencaa, Mamh aoi—M H Pomcaid in the 
chair—Thwmochemical researches on brucine and strych- 

of the heats of combustion and formation of the two alka< 
folds together with measurements of the heau of neutral¬ 
isation with various acids The equilibrium between 
strychnine and ammonium salts was also studied thermo 
chemically—On the variations of brightness and the total 
eclipses u primary images formed on the retina by very 
feeble luminous sources of lonstant value A Ohauvostw. 
A discussion of a recent paper by M Lullin in which the 
latter desenbee on experin ent with phosphorescent screens, 
thr visibility of which depends on the visual angle and on 
the duration ol the obswvation —On the valency of the 
atom of hydrogen M de Ferersuid A discussion of the 
assumptions upon which the monovalency of hydrogen is 
based Die author brings forward the cases of 
A^F Ag.O ICl, and others and suggests that the 
difficulty of explaining these can best be met by adopting 
the lonvention that the hydrogen atom is divalent—On 
the photography of the solar corona at the summit of 
Mont Blanc A Hsuieky Hitherto attempts to photo 
graph the solar corona at other times than during a total* 
eclipse have not met with much success By the use of a 
disc of blackened brass the diameter of which is a little 
larger than that of the image of the sun at the focus of 
the telescope used combined with coloured screens capible 
of absorbing the spectrum about up to \ = 66o p/t photo 
graphs of the solar uuono has e been obtained —Remarlu 
on the preceduig note J Jstnasan Reproductions of 
two of the photographs mentioned in the preceding paper 
are eiven —^The notion of distame in the functional 
calculus Maurice FrO cl ia t . —On the calculation of closed 
arcs M Mgastutf—The distribution and control of 
-ictions produced at a distance by electric waves Edouard 
■rsMily The three effects chosen for control at a distance 
by means of electric waves are the starting of an electric 
motor lighting incandescent lamps and p^uemg an ex 
plosion Details ore given of the apparatus by which this 
has been done m the laboratory The succession of the 
effects can be varied at will --On the variation of the 
specific inductive power of glass with the frequency Andrd 
■reo* and M TurehinI Glass I eyden jars may be used 
m the production of currents of high frequency between 
the limits 10* and 3x10* per second on condition that 
the capacity introdured into the formal e is about one half 
that measured with charges of o 1 sec or o 7 of the 
capar ty measured with the frequency of an ordinary 
relating sector—On the coefficient of specific mognetisa- 
ti< n and magnetic susceptibility of salts Georges Moalln 
ilie results of measurements for a considerable number 
of para nagnetic and diamagnetic ssits are given —On 
pboU graphic halation Rejly to a note of M A Gudb 
hsrd P VlIhuM Ihe author r^ards the explanation of 
his experiments given by M A Gudbbard as inapplicable 
Particulars of an experiment are given for which an rx- 
pl tnation is at present wanting —On the ionisation pro 
duced between jwallel plates bv the radium emanat 01 
Williim Diisui* —Ihe diaxoamines of diphenylamine 
derivatives of the homologues of aniline and naphthyl 
amines Ldo Vlgnon and A aimoiMt —^The character 
isation of lactones by means of hydraxine M ■UUaa and 
A Luttrinswrw This lactone is heated on the water bath 
with a slight excess of hydraxine hydrate The crystalline 
mass which separates on cooling is re crystallls^ from 
boding ethyl acetate and its melting point which is 
usually well defined serves to characterise the lactone 
Ihe melting points of six of these compounds ate given — 
On menthoiie derived from the hexahTdrothymols Lifon 
■risfwl In a preceding note thr preparation of two 
thymomcnthols has been described, the present paper de 
scribes the thymomenthone obtain^ by the oxidation of 
these products—On monobromoacetal P Pranwai w and 
M baOnt. By attention to some details the ykM of 
bromoacetal by Fischer s method has been raised from 50 
per ceqt to 115 per cent of the acetal employed Mag¬ 
nesium reacts violmtly on this bromine compound at 11^ 
giving rise to vinyl eUiyl ether —Remarks on the diphenyl¬ 
amine reaction with nitne acid Isidore ■ay. The blue 
coloration is produced by a large number of oxhUsuig 
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«gentt aiul u not characterwtic of nitnc acid —On the 
antiseptic properties of certain Idnda of smoke and on their 
utilisation A Trlllsit. In prevKwa papers the author has 
shown that formaktefayde is a constant constituent of 
chimney smoke He now finds that a polymerised form¬ 
aldehyde IS always present m soot m ptoportions varying 
from os8 per cent to 034 per cent—I he effects of phos¬ 
phorus on the coagulation of the blood I he origin of 
fibrinogen M Ooyon, A SSorali and N Karwff—The 
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PSYCHOlQGt AND PHYSIOLOGY 

« g* d«r phynotoguehm Ptythelogw Von 
nt Wundt 5lti edition Vite u and iu 
JYp vui-f865 and 133, and Gasanitregistar 

(Leipidg Engelnuuin 190a 3^'^T<nces 131 14* 

ld^»plet of PhynolagtaU Ptychology By Withelm 
Wundt Irantlated from the fifth German edition 
hyB B Tttehener Pp xvi+347 (London Swan 
Sonnensdiein and Co Ltd 1904) Price lat 

W ITH these two volumes Prof Wundt concludes 
what in all probability is the last edition of 
this great work prepared by his own hand The 
angle volume of the first e^tion of 1S74 ts now 
eapatided to three large volumes comprising 316S 
pngn Founded as it u chiefly upon the authors 
orarn researches and those of his pupils the treatise 
fdfms a splendid monument to his lifelong labours 
in a field m which he has been for long a pioneer and 
the most prominent figure 
The mam part is an expansion and development 
of file views expounded in earlier editions in accord 


to the babal gluigba m ganaral by MautUey anS 
Carpenter to the ttptum lUiium and to fiw fidrd 
ventnde by others to some undefined ntgiOa by 
Heihart and Lotie Unde^ the powerful unpuite of 
this supposed necessity others notably G H Lewes, 
E V Hartmann and Fd Montgomery have made 
the whole brain the sensortum commutt* asauming 
that the specific mode of vilu'atton initiated u eadi 
kind of sensory nerve thnlls fiiroughout the whole or 
the greater pait of the mass of the brain 

In the P$yeho phynk (i860) Fechner clearly e xpoaed 
the untenable chsracter of alt such assumptions and 
showed that the psychically unitary and simple are 
resultants from physical manifolds the physically 
manifold gives rise to 1 unitary or simple (psychical) 
resultant This principle was accepted by Hetmboitx 
and by Lotze in his later wntmgs and the progress of 
our knowledge of the brain achieved since that tune haa 
made patent to nil the impossibility of ass gnmg fiia 
psycho^ysical processes the processes immediately 
correlated with psychical processes to any one part or 

centre of the brain 

Nevertheless in dealing with concrete nstances of 
unitary psychical resultants from multiple sensory 
stimulations as m the case of the compound colour 
sensations or of the fusion of the effects of stimuli 


ance with the data that have accumulated so rapidly | 
in recent yean. For ns Wundt points out psychology 
has now happily achieved methods of research by 
which any intelligent and industrious worker may 
add something however small to the mass of 
empincal data on which the future saence is to be 
built up and in so douig has assured its place among 
file progressive sciences To this edition a final 
section IS added ui which the veteran thinker sets 
forth hu matured conclusions on the general 
pnnaples of psychology and on its relations to other I 
sciences To the exposition of one of the most un 
^ortant of these pnnaples this arbcle may profitably 


apphed Simultaneously to corresponding areas of the 
two retinm many perhaps mo^ physiologists and 
psychologists still postulate a fusion of the underlymg 
neural processes to a unitary physical resultant It is 
more difficult to refute this view m such special cases 
than to prove the erroneouaness in prinaple of the 
conception of a seitsonum commune but fortunately 
Prof Sherrington t recent research on the functional 
relations of correspondmg retmaj points demonstrates 
m the clearest manner the separateness of the physio* 
logical effects in the brain-oortex of stimuli sunul 
taneousiy applied to corresponding retinal areas the 
instance of fusion of effects to wtocb the doctnne of 


be devoted Not many years ago most writers who | 
discussed the functions at the brain postulated what 
filby called a setManwm commune a central nervous 
oiEKn or centre' in which the afferent nerves of all 
the sensoorgans were supposed to ^ome together 
smd to the aubatance of which each tpeh nerve was 
siipposed to communicate its speafic mode of activity 
generally assumed by those writers to be some 
peculiar form of mtrfecular vilvation It was 
supposed therefore that when two or more sensory 
nerves of different functions are simultdneoufiy stimu 
latsd fiiu centre ’ becomes the seat of a comidex 
resettaiit physical process embodying fiw speaSe 
dwreAsft of the two or more kinds of neural process 
And this hypothetical pbyswial resultant was held 
to be the immediate correlate or exdtant of fiie 
beo^plbx affectum of conscioutneas fa this way it 
was sought to eiqilain fiw unitary character of the 
stcUtof coKseiousndas rtoulfiiig the simultansous 
S(to»klation of dlflermit sensory nerves To every 
port of the bram that is metfan end therefore has 
fto qhftoietncaUy dumoaed duf^te this ponbon of 
l^op^ has been eai%ned by one or gfiMr writer—to 
fitoffinMl gland by Descartes to the ponf by Spencer 
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physiological fusion has been most confidently and 
plausibly applied and many patboto^ical and experi* 
mental observations bear out this view both m this 
case and in other similar cases of fusion of effects of 
sensory sbmub The prinaple laid down by Fechner 
in the words quoted above may therefore be regarded 
as well established This pnnaple Wundt adopts and" 
he extends its appheabon m a thorough going manner 
to the relabons of neural and psychical p roce sses in 
general Assummg that every psychicd element 
IS related m a constant manner to an accompanying 
neural process be asks (vol it! p 775) Is there any 
c o rresponding constant relation itotween fiie cotuwts 
boos (Verhttulungsn) of those etenwAta and the con- 
neebons of these processes ? " It goes wifiwut say 
ing that this quesbon must be anrsrered afiBnnathrely 
m the sense that to all the pqrfiudd etemeats that are 
comprised m a complax affeebbn of consdoufiicss fiw 
corresponding phyncal processes must also be given 
in simultaneous connection ’ But that is by no 
means to say that these physical correlatas will 
consfitute a unitary resultant which svoUld cort es p O w d 
to the pqythwal resultant “ The complex psyfiiical 

pent tsos 

A A 
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formaboni are further rem or e d from their physio¬ 
logical oorrdates (than the psyducal elements) and 
dns remoral u greater the more complex die 
psychical compounds become And it is just at 
thu point that psydiology as an independent science 
in the proper sense of the word takes up its task '* 
That IS to say it ts the task of psycho-physics to die 
criminate the elements of our p^chical processes and 
to discover their physiological correlates but it u the 
task of psychology proper to discover the purely psy 
chical laws of the synthesis of these elements—a task 
which would remain to be earned out though the 
workings of the brain stood as clearly exposed to 
our eyes as the mechanism of a watch 

Wupdt then formulates four such fundamental 
psychical laws or prinaplcs of which the first and most 
important is the principle of creative resultants the 
pnnaple that the product arising from any numbo’ 
pf psychical elemenu u more than the sum of those 
elements it is a new formation incomparable in 

all Its essential attributes with the factors that con 
tribute towards it So a clang is more than the 
sum of its partial tones “ In the same way every 
spatial percept is a product in which certain elements 
(the locd signs) have yielded up their independence to 
impart to the product an entirely new property 
namely the spatial ordering of the sensations 
In binocular vision the separate images of the 
two organs of vision disappear to give nse in 
the common resultant image to the immediate per 
ception of scdidity and depth On the other hand 
the neural correlates of these elements remain a 
spatially ordered manifold exhibiting no corresponding 
fusion or synthesis The acceptance of thu principle 
IS of the fint importance for the progress of physio- 
logiral psychology but whether it is compatible with 
adhesion to the doctrine of psycho-physical parallelism 
as Wundt maintsuns may be seriously questioned 
•u also whether it can properly be called a pnnaple 
of psychical causation It seems clear that if with 
Wundt we recogmse this and the other psychical laws 
that he formulates whether or not we admit them 
IS principles of psychical causauon we cannot mam 
ti n the principle of psycho-physical parallelism in 
the n{,id form in which it is so widely current at the 
present time 

It 18 a pleasure to welcome the appearance of the 
first port of an English translation of this great work 
Prof Titchener has accomplished this part of hu 
difhcult task with all the care and skill which hit 
previous labours in thu bne have prepared us to expect 

In spite of the title of this work it u as much a 
treatise on expenmental as on physiological 
psychology and in view of the emnmon muconccfi- 
tions of the relatione of experimental to other methods 
in psychology the following quotation may fitly coo 
elude thu bnef notice — We now understand by ex¬ 
perimental psychology not simply those portions of 
psychology whlidi are directly accessible to experiment 
but the whole of individual psychology For all such 
psychology employs the expenmenUl method 
directly where lU direct use u possible, but m aH 
other enses mdir^ctly by availmg itself of the general 
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results which the duvet employment df ^ 
has yielded and of the re^ement of psydidM0bd 
obseiwahon which theur emidoymeot tnducei ” 

W 


RADIUM AND RADIO ACTIVITV 
Radium Explained By Dr W Hampton M A- 
(Jack 8 Saentific Senes) Pp x+iaa (Edinburgh 
and London T C and E C Jack 1905) Prto 
ts net 


T his Uttle Ixxdc which 18 s(dd iw the modset 
price of one shiUing will we think serve a 
useful purpose in givmg an elementaty acquamtanoo 
with the subject of radio-activity so far as foot ls> 
accessible to those with little scientific knowledge 
The explanat ons given of the experimental prcqiertiea 
of radium are so far as we have observed clear and 
accurate and the get up of the book though not 
superb u respectable Probably one of the most 
valuable chapters m the book u that on the medical 
aspects of radium and its possible uses in the cure 
of disease for few writers on radio-activity generally 
are competent to discuss thu part of the subject Dr 
Hampson u of opinion that the medicinal value of 
mineral a iters u connected with their radio-achvity 
I Thu question wc think should easily be susceptible of 
a definite and conclusive answer There would not be 
the slightest difficulty in givmg baths of weak radium 
solution more potent by far than the richest mineral 
waters Why not test the medtanal value of these? 

I It u really urgent that this experiment should be tried 
by competent hands 

It u we thmk to be regretted that Dr Hampson 
has plunged into an attack on modem views of foe 
constitution of matter as expounded by Prof J J 
Thomson Sir Oliver Lodg^ and others We have read 
these entinsmt with the attenuon due to 1 worker 
like Dr Hampson who has done good service in the 
cause of s lenti but cannot admit that they possess- 
any validity To go fully into the questions which 
he raises would take us beyond the lunits of thhi 
notice but we may briefly discuss one or two of the 
points \t the outset Dr Hampson objects to the 
definition of mass by means of inertia Mu— he 
sajrs IS quantity of matter mertia u dependent on 
veloaty as well as on mass 
It IS true no doubt that the definitmo of mass 
as quant ty of matter may be found in stane old- 
fashioned textbooks of repute But such a define 
tion has no value for how is the quanUty of 
matter to be ascertamed? The chotoe juactically 
lies between defining mass by mertia at a given speed 
or by gravity So far as is known exactly the same 
ratio between two masses of ordinary matter will 
result whichever method of comparison is a^ted 
As however gravity depends on local arcumstanoet, 
while inertia (at given veloaty) does not the latter 
property is preferred for the defimtum of mass as 
being more fundamental 

No doubt before It can be granted that the^ectraift 
theory fully accounts for the observed properdas Of 
matter it will be necessary to show that it will o^ibdB 
the phenomena of gravitatMun This at p r e s ent, k 
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mAh pi’e^nnee of <k>ing ai of course ite dis* 
AUt^iori would at once admit But mats 
4a ft* MVa seen, la not convenuonally defined with 
to gravitjr but \s<3 means of inertia or 
'^llMiaaaAtiun at unit veloaty \s a moving electric 
ebfiYe ctui be shown to possett this momentum it is 
a itilccly oqftect use of words to say that the electron 
thaucy explams the property of maw 
pr tiampson argues in the second place that 
etiotrldty is a form of energy and that it cannot there 
fore be identified with matter 

When an electrical machine is used to charm 
a Leyden jar there is no chinge m the quantity 
of matenal substance with which operations were 
started, it is the mechanical energy dnving the 
machinery that has been conierted into clcctncitv 
(P^) 

JThe nrusoonception here 1 es in confusing the separa 
tloo of positive and negative electricity with the 
creation of either Take the case of a Leyden jar 
The coatings of tho jar according to modem views 
imtially both contain a number of chemicnl atoms all 
with their normal complement of constituent electrons 
The operation of charging consists in the removal 
irf some of these electrons from the oiter coating 
say and their transference to the inner one This 
leaves the outer coat with a defect of electrons and 
therefore positively charged \ihile the inner one 
acquires an excess of them and consequently becomes 
negatively charged The transference involves the 
expenditure of energy on the electrons but no alter 
ation in thar number and therefore no change in 
the amount of matter concerned 
We are sorry to have had to d s ell principally on 
the parts of the book with which we disagree as 
these are but a small portion of the whole and do 
not detract from the usefulness f the rest 

R J S 


OIL FVEL 

Otl Fuel Its Supply Composthon and Appheatum 
By S H North Pp viii+ 15a (London Chat 
OnfBn and Co Ltd 1905 ) Price 51 net 
I^R SYDNEY H NORTH has utilised the store ’ 
of data collected whilst he was editor of the 
PstnAsum Renew (o supply a most valuable addition j 
to Griffin s scientific text-books in his work on Oil 
Fuel ’ and to give hts readers a concise and valuable | 
record of the developments in the use of bquid fuel I 
for toe generation of posver 
In the first chapter of the book he deals with the 
dlstnbutwn and sources of supply of petroleum and 
pointo out fiiat the chief sources are now so geo- 
gnfducally situated as to place the Umted Kingdom 
at a disadvantage m caw of war Aould the use of 
hqutd fuel be largely adqited in the Naval Service 
a fact whkb accentuates toe importance of develop 
bv of Canada and Bunnah and 

also of opening up new areas where poenble ut British 
Poaseationa 

In oonduding this portion of the work toe author 
eapresset bu cpmton that recent developments and 
extohstons of ml bearing mreas are now progressing 
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so rapidly that it is quite within toe bounds of 
possibility that toe liquid fuel question may in toe 
near future be placed above the control of price and 
geographical poeition 

In dealing with the economic aspect of liquid fuel 
it IS pomted out that although the enormous 
advantages accruing from Its use were early 
recognii^ the prohibitive price prevented any great 
advance in its use but that with the increase m out¬ 
put Its ublisation now comes within the range of 
pracbral possibility and that toe advantages in 
wmmng transporting a d storing and usuig the 
ml especially for minne purposes are so great that 
the supply of the I qi id fuel is now the only factor 
checking its universal ntroduction 

In considering the absolute economy as a fuel the 
author very properly 1 aves out toe extravagant 
cl urns made by some of the early experimentalists, 
and only gives the best authenticated values which 
vary from la 5 to 16 lb of water evaporated per lb * 
of liquid fuel Vanat ons in the use of oil as a fuel 
re of course lart,ely dependent upon the method by 
wh ch the o I s burnt and too hide stress is put upon 
the import ncc of the spice factor which is a most 
essential one as given plenty of combustion space in 
toe holer the smokeless burning of liquid fuel is a 
perfectly simple problem which however increases 
enormously in difiiculty as the available space becomes 
more and more cramped 

The chapter on the chemical composition of fuel 
oils gives an excellent summary of analytical rasi^ts, 
and this ends with a table showing the composiq^si 
calor fic value and evaporative power of chfierCnt 
descriptions of Br tish coal This however is liable 
to lead to m sennrept on as the value expressed in 
lb of water evaporated per lb of fuel is calculated 
and not that obta ned in practice so that the reader 
who finds that by this table i lb of Welsh coal will 
evaporate 1498 lb of water will be a little punled 
to sec where the large economy comes in when 1 lb 
of oil only evaporates from 125 to ifi lb of water 
As a matter of fact all recent work pmnts to the 
relat ve evaporabve results under tho beat condibons 
being 9 lb of water per lb of coal or 14 lb of water 
per lb of oil whilst the theoretical results give 
1498 lb of water for coal and ao to ai lb for oil 
The section dealing with the conditions of cmn« 
bustion in oil furnaces is a useful reproduebon of the 
views expressed by Messrs Ord Paul and Lewes, 
and the author does not venture on any generaluatiocv 
of his own 

Turning from oonsideratioa of the ml itself to the 
methods of burning it toe author gives a very useful 
historical summary of the early experiments down to 
toe year 1883 when Mr James Holden whoM name 
will always be inseparably connected With toe subject 
of liquid fuel introduced his method of consuming toe 
ml on toe Great Eastern Railway 

A chapter u then devoted to modern burners 
and metoods and steam air and ipechanicel 
injectors are discussed The author very pretty 
concludes that 

for toe successful use of liquid fud it appeaifs 
to be a sms qtta non that auxiliary ajypatoida 
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and extraneotii aourcei of tmt tnuat be avoided and 
the furnaces made practkaUy aelf^ntalned if.any¬ 
thing appfoadilng perfection is to be attainM It 
must be upon rimpHcity ease ol woilung and freo- 
dom from complicated parts that the progress of liquid 
fuel mutt chiefly depend 

* The direct pulvensation of the oil is now coming 
to be recognised as the proper method it is the most 
effioent and the most economical 
The next two chapters are devoted to discussing the 
use of oil fuel for marine and naval purposes but the 
division into two chapters is hardly needed as the 
naval side of the question is scarcely touched upon the 
bulk of the matter in that chapter be ng taken up 
with the trials of liquid fuel on the s s Manpcta and 
the tests made on land by the American Liquid Fuel 
Navy Board 

The chapter on o 1 fuel in locomotives is an 
excellent summary of the work of Urquhart and 
Holden whilst the use of oil fuel for metellurgical 
id domestic purposes slso receives some attention 
The whole work comp rw lery f-ivourably indeed 
vith the far more pretentious treat se on the subject 
which until now has been the only book of reference 
and everyone interested in this important question will 
leloome Mr North s excellent text book 


THE DINAMICS OF CHEMICAL CHANGE 
Chemical Stattcs and Dynamics By J W Mellor 
DSc (NZ) BSc (Vict) Pp X111+S38 (Lon 
don Longmans Green and Co) Price 7s 6<1 

F or some years past a marked increase of atten 
tion on the part of Fngltsh chemists towards 
the rapidly developing physical chenusUy has been 
ibscrvable Until recently however the available 
English literature on the subject was confined to 
German translabons a state of things whKh is now 
being in a large measure remedied 
The present work forms one of the senes of text 
books of physical chemistry edited by Sir William 
Ramsay According to the table of contents four 
chapters are devoted to the consideration of homo¬ 
geneous reactions and in succeedmg sections the 
initial periods in chemical change heterogeneous 
ruictions equilibnum and dissociation electrolytic 
dissociation catalysis and the theory of idiendcal 
change fermentation the influence of temperature 
and pressure in chemical reactions and finally ex 
plosions are dealt with 

Since the appearance of van t Hoff s Etudes de 
Dynamique Chimique a vast amount of work has 
b^ done in connection with the problems invtdved 
here and the necessity for a summary of newly dis- 
lovered facts a criticism of recent theories and an 
unbiased statement of our present position m regvd 
to the dynamics of chemical change and t^ed 
problems must have been felt by many Dr Mellor s 
aork will therefore, receive an undoubted welcome 
The accumulated evidence on the nature of diemicaJ 
change resulting from kinetic studies leads the author 
to favour the view that the assoaation or 
intermediate compound theories describe m the 
most rational manner the medianism of the majonty 
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of reactions Suaplb consecutive tdiaagba 
the character of miUQr i^parently ceopla 

In connection with the determmatiOn of ttie 
of molecules taking part In reactions in 
systems the author sounds a very necessary walrwng 
note The rate of decomposition of pboiphW w 
arsine is a frequent textbook illustratiOfi of ohe of 
the methods employed and the ezpenmentnl datd ft 
in with the assumption that the reaction is untetole- 
cular and non reversible But there is another siA 
to this and s milar problems It u not ImprObldlle 
that the react on takes place on the surface of the 
walls of the containing vessel and that its rate it 
conditioned solely by the rate of absorption of the gas 
bv tins surfice The course of the reaction will in 
this case also be that of a unimolecular change 

In the sect on on the measurement of chemical 
afiimty we meet old and familiar friends m the illus¬ 
trations of the thermal and density methods of com 
paring the aif niUes of two acids The very moderate 
accuraiy atta nable in these methods which involve the 
smalt differenie between two experimental quantities 
and in which corrections have frequently to be mtro- 
duced m consequence of secondary dianges is 
scarcely ever sufficiently emphasised and attmtion 
might have been directed to this point A method 
depending upon the measurement of a property 
possessed by only one component of a system has 
obvious advantages even if such methods nre of 
limited application Whether Thomsen s relative 
avidities and the relative ionic afiintty ooeffiuents are 
always identical conceptions is left for the reader to 
infer 

Chapter x dealing with catalysis and the theory 
of chemical change is most attractive reading Here 
the processes of slow combustion or autoxidation are 
discussed in the light of the tiieoncs of Brodie 
Schbnbein Chi sius v<ui t Hoff Traube Bach 
Cngler and Wild and the interesting phenomena 
included under induced or sympathetic reactions ore 
treated In the chapter on explosions tiie account of 
(dder work is supplemented by many new and interest 
ing facts 

In the reviewer s opinion Dr Mellor s woric u to be 
i warmly recommended The fact that it contains three 
I thousand or so references to original papers is ut 
I Itself evidence of its utility to the teacher to the 
advanced student end to the physical chemist en¬ 
gaged m research H M Dawstw 


RECENT EARTHQUAKES 
A Study of Recent Sarthq^uakes By Charles Davisonj 
ScD FGS Pp XU + 355 80 illustraBens 

(London Walter Scott PuUishing Co Ltd) 
Price 6s 

I N this copiously illustrated volume Dr Chartos 
Davisi n whose seismologleal inmtigatlMit, 
especially thoee relating to Bribsh earthquakes are so 
well known gives a popular account of the retuha 
which have arrived at by modern sdiaatolo^ 
The method in whidl he treats his subject is ette that 
appeals to the general read* Rather than gttUpiag 
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IflinJfi [itwinninwii m w« ilwuld (nqi^ to find them 
i?f{4i(,tiao^ U» airthor IiM gtvon • cdodM hi«to^ 
sfC dUturboncai, cMjt of whidi f|U « fecial 
The NeepoUfw e»rtbquah« le ot interett 
ftaM lio hletoncal point of view, the leduan eertii- 
^piaicpe Uluetcate the relattoashtp between volcanic and 
tatWtric acti|itioi, a Japanen earthquake Is descnbed 
00 aooDunt of die fault line which was produced at the 
dase ta Its oocurraioe and the nutnerous after shocks 
hy svhidi U was followed, whilst a Britiab earthquake 
dluirtiatae the growdi of a fault From the work of 
Jh^ert Mallet i^kmi the first of these earthquakes 
whkh m 1857 devastated a district to the soudweast 
of Naples, and when upwards of 9000 people lost their 
bvee, the scientific world learned diat out of nuns much 
nfight be learned respecting the direeticA and mtensity 
of die movements which had caused diem Although 
bis mediods of investigation as, for example, diose 
relatmg to die determination of the depths of seismic 
foa, may have been modified by new Observations, 
Ma^ directed attention to new problems for the solu¬ 
tion of which he employed saentiflc methods 

The Andplusian earthquake m 1884, we are told, is 
cfaiefiy remaikable from the fact that it was recorded 
at very distent stations, as, for example, by magneto 
graphs near Pans, at which oty the movements of the 
ground could not be felt For this disturbance the 
depth of Its ongin is determined by means of angles of 
emergence calculated from the directions of fractures 
in masonry walls That the direction of these fractures 
might be due to the varying steepness of the earth 
waves which produced &e diattenng is not con¬ 
sidered 

The peculiarity of the Charleston earthquake is that 
It ooouired in a region where such disturbances are 
almost unknown, that it had two foci about thirteen 
miles apart, and that it illustrated the behaviour of 
different races when confronted by a terrible disaster 
With the negroes there was wild fear, panic, and a 
‘ aelfish rush for safety ** With Europeans m similar 
circumstances similar conditions prevail, but we are 
toM that with Japanese there is calmness Our own 
idea IS that Japanese hke to save their necks as well as 
other people They will bolt at the tune of an earth¬ 
quake, to return, not with hystencal and shattered 
herves, but chattering and laughmg as if earthquakes 
weds vofy fine jokes 

A subject attractive to the general reader which is 
referred to in several chapters is an account of signs 
which have given warning of a coming earthquake 
Underground sounds have been heard, sprmgs have 
varied in their fiow, horses, birds, dogs, and even 
human beings have been restless for some tune before 
greM eaitbqualoM In his reference to the Riviera 
earthquake in 1887, Mr Davison remariu that as pro- 
Monltiosut were noted at 130 different places withm the 
oeotral area, " there can be little doubt tjhat they were 
puised by mtcroee i s l rac iqovaments for the most part 
fn a e ft sH il a tc man ” In tbsse days of psychical researdi 
tUak that Oe author has lost an opportumty for 


e book IS mtendod more for the perspn 
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of ordinary mtsjligence than foe the specialist, here 
and there we come upon information of an unooannon 
kind For examine it is pointed out diet die areas 
over which eardiquake sounds are heard is variable in 
different countries One reason for this is that the 
lunits of audilnhty vaiy with different races From 
illustrations given it would appear that for certam 
founds the Anglo-Saxon ear is more acute than the 
Neapobtan, and very much more than that of the 
Japanese Thu relation^p between the physiological 
structure of the human ear and earthquake music u, 
to say the least extremely interesting, but while dis¬ 
cussing the same the fact must not be overlooked that 
in the same country diitncts may be found where 
seismic sounds are frequent, whilst there are odier 
districts where Pluto shakes the ground but muttennge 
are never heard 

Dr Davismi’s book u well worth reading, whilst the 
manner in which lU contentt have hem arranged 
should obtain for it a orculabon amongst those who 
seek for general information 


OUS BOOK SHELF 

A German. Engluh Dtetumary of Terms used m 
Medtctne ana the Attted Sciences By Hugo Lang 
and B Abrahams Pp vi 598 (London J 
and A Churchill 1905) Price 15s net 
Thbhx is undoubtedly a vacant place which would be 
filled by a well-oomptied work bearing the above tide 
The book now under review has a certain chum on our 
regard in thu connection and m soma respects is a 
useful work It purports to be in the first place, a 
medical dictionary and so far as we can judge, fulfils 
this promise in a satisfactory manner With a few 
mmor blemishes there is a complete vocabulary of 
medical terms and as a rule these are very fairly 
rendered by their English equivalents But m tho 
allied saences which are also supposed to be included 
there are cunous lacume Cbenuitry is pretty welt 
represented—for example we found most of the 
tewnical terms in Biedermann’s “ Chenuker Kalen- 
dar '* duly set down—but the pathok^cal vocabulara 
leaves much to be desired and apparently physiology is 
not considered an allied saence at all—at any rate 
physiological terms are very seldom to be met 
with 

The authors have generally avoided the pitfalls set 
for the unwary in works of this kind and there are 
few actual mistakes, occasionally It is diSlcuit to ascer¬ 
tain the real meaning of a wem without extraneous 
assistance For example the word “ typhus " I7 iN 
i self IS not correctly translated by " tj^nus ”, it in- 
; variably means ” enteric ’ (typhoid), and tha English 
typhus fever is “ fleck-typhus ” the latter being, how. 
ever, correctly entered in its place The medical mean-, 
ing of ” Belastung ” is given, the completely different 
Signification when the word is applied «o muscle la 
omitted But the cardinal fault of tne dtebonary is the 
treatment of compound words These are separate^ 
set forth at lengfli mstead of beiog collected uoder 
tbeir first oomponents, and this increases Am bulk and 
cost of tha wont (already too great) without oonforing 
any real ease bf reference The courteous way in which 
the authors in the preface invite iiwgestions disanna 
too caustio fommoits, and we merely hint gently fliat 
in the next Mitkm the space ^t could be saved py the 
course indicated could be profitably employed Iqr the 
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innrtion of a few additional patbological and phyfcio- 
logical term*, and that it would be unwise to trans¬ 
late these in die fashion adopted at present in such 
words as “ luftweg ’’ 

Reglet tntematum«les de la Nomenclature too^ 
logtque Pp 63 (Pans F R de Rudeval, 

190S) 


during the mt rear addltH Wrt J 
] for die Bntish UuseiitiiriMf W 
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It has frequently been remarked that it is not of 
much use making laws and regulations unless you 
have the power to enforce their tShservation, and this 
tnte saying applies in our opinion very forobly to 
this code of re^ladons for zooiiogical literature drawn 
up Iw an intemattonal committee the deliberations of 
which have extended over some years The code 
which 18 published in three languages is admirably 
drawn up and for the most part free from ambigui^ 
but the question is will naturaluts agree to abide by 
If* In our opinion a large number will refuse to 
accept It since a ngid and davith adherence to the taw 
of priority is enjoined and to many this is anathema 
llhe rule that when a genus-nime is changed this 
entails the change of the family title will be ^emlly 
regarded as satisfactoiy As regards emendation in 
names this is held to be justifiable only when an 
error in transcription a lapius calamt or a mihpnnt 
IS apparent, but m the interpretation of this difli 
culties may arise as in the well known case of 
Neurogymnurus which is belteved to be an error 
tor Necrogymnurus Differences of opmion again 
are likely to arise with regard to the rejection of 
names on account of un&uitableness or similarity to 
others already in use The retention of such names 
as Polytidon and Apus when applied to animals which 
do not properly come under such designation wilt 
no doubt be generally accepted but what is to be 
said when for instance in cssenti illy African species 
IS named asiabcus? Such names as Polj^us 
Polyodon Polyodonta Polyodontus Ac are held not 
to come under the category of synonyms although 
the converse rule is followed in many systematic works 
and catalogues such as Dr Troucssart’s Catalogus 
Mammalium ’* 

As a “ pious " eMression of opinion on the part of 
the International Committee tile “ Rigles " are no 
doubt valuable, but they would have b^ much more 
so had a plebisate of zoologists and palssontologists 
agreed to accept and abide by the ruling of the com¬ 
mittee R L 


LETTERS TO THE EDITOR 
[The Sdlter doei not hold htmeelt rttpontthU for optmoni 
expretted by hu eorrespondenU Neither can he undertahe 
to return or to correspond with the wnters of rejected 
menusenpts intended for thts or any other part of NATuaa 
No notice w token of anonymous commumeaUons ] 


A New Tholhum llinaral 

Tns element thallium discovered by Sir W Croces 
in 1861 has up to the present been known as on essential 
constituent of only two minerals, vis crookesite a sdenide 
of copper and thallium, and lorandite a sulpharsenite of 
the latter dement To these minerals a third must now 
be added in liutchl n toirite a new sulpharsenite from the 
Binnentha] whidi also contains tiialllum as an unportont 
constituent The crystallographic characters of hutchur- 
aomte were described about a year ago by Mr R H 
SoHr who of late ydars has been porticutarly su cc es sf ul 
in discoveruig new mineral species in tha Bmnenthal At 
the time of Its discovert very little in the way of diemioaf 
investigauon was possfiile owing to the extreme scarcity 
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The Legendary Suieid# of the Scorpiow 
I HAVB recently come across the following pasahg4 ^ the 
Rev John Campbell a Travels m South Africh *'(Loifdoi4 
1S15) p 38 — Havuig caught a scorpion near oar tent, 
we tried whether nituruieto were accurate tp rdetmg thfC 
if that animal be surrounded with Are and sees he eanM* 
escape he enll sting hitnaelf to death Hosvevar It dtid 
as quietly as any other animal only darting Its stiag frothr 
It as if to oppose any ordinary assailant Tha atperi- 
ment was made near Zwellendam Cape Colony on 
February so 18 ij Eowaro B Poultou 

Oxford March f 1 


Propagation of Barthquaka Wavas 
A saw days ago I read Major C E Dutton s book oa 
Earthquakes in the Light of the New Seisindogy.*’ 
While aMnowledging the nigh merits of this boek I lake 
the liberty of pointing out eome statements which Sbem 


I refer to chapter ziii where the euthor, quoting ^ 
results of the experimental inveatigationt of Mr Nagwika 
gives the speeds V, and V, of the normal and tranavarae 
waves Now a glance at the table on pp 030 and S31 
■howa that for many rocka the two modulusea E, and B, 
perpendicular and parallel to the bedding planea Ore far 
from being equal on the contrary the quotient K,/B^ 
vanee to mum as from 143/349 for rhydita tuff to 
3x1/175 for rhyolite Hence the phymeal prooertiae of 
the rocu in question are different in different dinKtions 
and the speeds of propagation of waves are also diffarant 

I different directions to that the speeds V| and V, of 
le table being the same for all directions have no real 

meaning for many rocks 

Again m chapter xili and m other chapters of the 
00k tha author refers to normal and transverse waves 

II rocks It would he better perhaps to speak of dila 
tational and torsional waves but leavuig the questioa Of 
terminology out of consideration I observe that it la only 
for perfectly elastic homogeneous and isotropic bodies that 
the aeparation of the dilatatlonal (normal) from the 
torsional (transverse) wave takee placa with certainty 
We have no right » extend this property to ssototropm 
bodice When the body is molotropic the deformatiOD of on 
element on the postage of a wave need not be of a purely 
dilatational (normal) or of a purely torsional (tranrtsn^ 
character it is rather of a mt-ted nature 

1 will not say that ssolotropic bodies able to propagate 
purdy dilatational end purely torsional waves cannot axist, 
but I observe that such bodiee are to be conaulenMl rather 
as possible exceptions inasmuch as certain apaclal con¬ 
ditions must be fulfilled m order that tha genaratipn of 
purely dilotational and purely torsional wavas dwuid be 
rendered possible So for example the deatic poteatiel o( 
a parfectly elastic bomogmeous umaxial body im|filea II 
independent constants ^an wo introdUca tha oqu^ 

1 that two c.,_ 

_jt be satisfied so that tiia n_ 

of tpdepandent constanta is raduced to thrae But wa 
have no reason to maintain a pnon that tha comUtisiia (n 
queotton must be always satisM 
Of course it is to ba understood that a parfactiy alaitle 
homogeneous umexial body coniwt ba oonddarod oa aa 
exact ‘ modd of stratifled rocks it la only vsrx alatilar 
to them but it le more than highly Improbable ^hat tiU 
effect of internal friction would neutraliss tiiO aibM of 
■ototrqpiam M P WimUk 

K K StemwarM Krakau (Austria), Man^ 84 
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‘ JieTE& ON SfONEHSNGE^ 

TKK STAK QMUdlVATIONS MAP* tM BwTISH 


the tun miule in coanncbon with them and the 
attampt to determine a date ha* been based upon the 
atow dian|^ m the oWiquity of the ecliptic which is 
epntiiniaUv taking place 

^ continuation of my work in Egypt in 1891 and 
Mr PenroM ■ m Greece m 1893 1 have recently 
emfeavoured to see whether there are any traces in 
Bntain of the star observations which 1 found con 
nested with the worsh» of the sun at certain umes 
of the year We both discovered that stars far out of 
dbe sun s course especuity in ^ypt were observed in 
die dawn as hendda of sunrise— warning stars —so 
diet the priests might have time to prepare the stlnnse 
sacrifice To do this properly the star should nse 
while the sun is still about 10° below the horuon 
I stated ( Dawn of Astronomy p 319) that Spea 
was the star the heliacal rising of which heralded 
the sun on May day 3300 sc in the temple of Min 
at Thebes Sinus was asaottated With the summer 
solstice at about the Ssme tune The equinoxes were 
provided for in the same way m Lower Egypt but 
they do not concern us now 
Mr Penrose found this May>day worship continued 
at Athens on foundatums built in 1495 bc and 
3030 BC on which the Hecatompedon and older 
Ercchdieum respectively were subsequently built the 
warning star beuig now no longer Spica but the 
duster of the Pleiades 

It IS generally known that Stonehenge is associated 
with the solstitial year and I hive recently suggested 
that It was originally connected with the May year 
but the probable date of its re dedication i(Ao b c 
was determined by Mr Penrose and myself by the 
change of obliqui^ 

Now if Stonehenge or any other Bntish stone circle 
could be proved to have used observations of warn 
ing stars the determmitlon of the date when such 
observations were made would be enormously faali 
tated Mr Penrose and myself were content to think 
that our date might be wiuun soo years of the truth 
whereas If we could use the rapid movement of 
stars in declination brought about by the precession 
of the etminoxes iristead of the slow change of the 
sun s decimation brought about by the change of the 
value of the obliquity a possible error of aoo years 
would be reduced to one of lo years 
In spite of this enormous advantage so far as I 
know no one has yet made any Inquiry to connect 
star observations with any of the Bntish circles 
I have recently obtained clear evidence that some 
circles in different parU of Bntain were related to 
the Mm year a vegetation year wlfich we know wis 
gmierai over the whole of Europe in early tunes ind 
winch sttll determines the quarter days in l^tland 
If the Egyptian and Greek practice were continued 
here we diDuld expect to find some indications of 
the sUr obaervations utihsed at the temple of Mm and 
^ the Hecatompedon for the beginning or the other 
chief months of the May year 
Followmg the clue given me in the case of the 
Egyptian tmples such as Luxor by succtosive small 
changes of the axis necessitated the change m 
« itar s place due to precession 1 hame looked out fw 
tw pewlianty m an examination of many maps and 
pliMit Of dfcloo 

I hm alnwdy come acrotf two example* in which 
wo 1849, VOL, 71] 


the sight Ime has been chnpged m the Egy^ion 
manotf The first is the tfaeqe circles of the HurlerB, 


will 1^ M C Lukts pqblls^ ^ the Society of 
Antiquaries who were so good as to furnish me with 
a copy and also some unfolded plans on whidi nght 
lineh could be accurately drawn and their axunuths 
determined I am anxious to express my obligation^ 
to the council and officers of the society for the hup 
thus afforded me 

The second is at Stanton Drew in Somerset con 
•listing of three circles two avenues and at least one 
outstanding stone These were most carefully sur 
veyed by Mr C E Dymond some years ago and 
he was good enough to suid me copies of KTs plans 
ind levelling sections 

How can such plans help us? The easiest way for 
the astronomer priests to conduct such observations in 
a stone circle would be to erect a stone or barrow 
indicating the direction of the place on the horuon 
It which the star would nse If the dawn the star 
was to herald occurred in summer the stone or 
barrow itself might be visible if not too far away^ 
but there was a reason why the stone or barrow 
should not be too close in a solemn ceremonial the 
less seen of the machinery the better 
Doubtlesx such outstanding stones and barrows 
Would be rendered obvious by a light placed on or 
near them Cups which could hold oil or grease are 
known m connection with such stones and 1 light 
thus fed would suffice in the open if there were no 
wind but in windy weather a cromlech or some 
umilar shelter must have been provided for it 
Now if these standing, stones or barrows were ever 
erected and still remain accurate plans—not the 
Alovenly plans with which herguson and too many 
others have provided us giving us either no mdica 
tion of the north or any other point or else a rough 
compass beanng without taking the trouble to state 
the vanauon at the time and place—will help us In 
this way 

The work of Stockwell in Amenca Dinckworth in 
Germany and Dr W J S Lockyer in England has 
provided us with tables of the changing declmatiooa 
of stars throughout past time or enough of it for our 
purpose 

An iccurate determ nation of e ther tho ostmufA 
(angular distance from the N or S pomts) or ampii- 
tude (angular distance from the E or W points) of 
the stone or barrow as seen from the centre 01 the stone 
circle will enable us to determine this declination 
This of course only gives us a first approximation 
The angular height of the point on the horizon to 
which the alignment or sight line is directed by the 
stone or barrow from the centre of the c rcle must 
be most accurately determined otherwise the declin> 
atxHis may be one or two degrees out 
To come back to the two cases to which I have 
referred the Huricrs and Stanton Drew I will bejpn 
with a reference to the availaUe descriptions of the 
- rclcs 

The three circles of the Hurlers some five mileB 
to the north of Liskeard are thus referred to by 
Lukis in the viluable monograph which I have 
almdy mentioned 

On the moor about a mile to the south of dw 
singular pile of granite slabs which rest upon and 
overlap each other and is vulgarly caUed the 
Cheesewring there are three larn circles of granite 
stMies placM in a nearly straight line in a nor^ 
nortb-eastr and south south west direction of which 
Uie middle ont w the largrat beuig 133 feet in 
diameter the north no feet and the south loj feet 
‘ The i^h C ircle is 98 feet and the south 8a feet 
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frtm the centre! one If a 1 ^ be drawn uniting ^ 
Miftree the extreme Cfirdea, the centre of the 
middle nng i« found to be la feet 6 inchee to the 
w«« <rf It ^ ^ 

Theee Cirdee have been greatly injured The 
largest consists of 9 erect and $ prostrate stones 
the north Circle has 6 erect and 6 prostrate and a 
fragment of a seventh and the south has 3 erect and 
8 prostrate In Dr Borlase s tune 
th^ were in a slightly better con 
dition A pen and ink sketch made 
^ him which is extant in one of 
Dr Stukeley s volumes of onginal 
drawmgs represents the middle 
Circle as consisting of 7 erect and 
10 prostrate stones the north of 10 
erect and 6 prostrate and the south 
of 3 erect and 9 prostrate The 
stone to the east of that marked C 
In the plan of the m ddle Circle is 
the highest and is 5 feet 8 inches 
out of the ground and appears to 
have been wantonly mutuated re 
oently Two of the prostrate atones 
of the north Circle nre 6 feet 6 
inches in length 

About 17 feet south from the 
centre of the m ddle C rcle there s 
a prostrate stone 4 feet long and 15 
mches wide at one end It may 
possibly have been of larger dimen 
sions formerly and been erected on 
the spot where it now I es but as 
Dr Borlase has om tted it in his 
sketch It IS probably a displaced 
stone of the r ng 

If we allow as before an 
average interval of is feet between 

S e stones there wll have been 
tout 38 p liars in the north 36 m 
the south and 33 in tl e m ddle 
Circle 

At a d stance of 409 feet west 
wards from K in the m ddle C rclc 
there are 3 stones 7 feet apart 
both incl ned northwards One s 
4 feet II inches in he ght out of the 
ground and overhangs ts base a 
feet 7 inches the other is 5 feet 
4 inches h gh and overhangs 18 
mches ^ 

I nest come to Stanton Drew 
I w 11 beg n by giv ng a short 
account of the stones wh rh remain 
abndged from the convenient pam 
phlet prepared for the Br tish Asso 
ciation meeting at Br stol in 1898 
Iqr Prof Lloyd Morgan 
The r rcles at Stanton Drew 
thoi^ far less impos ng than those 
of Avebury and Stonehenfm are 
thou^t to be more anc ent than are 
the latter fOr the rough hewn up 
nghts and plinths of Stonehenge 
bMf the manes of a higher and pre 
sumably later stage ot mechin ril 
development Taken as a group 
the Somerset^ire circles are in 
some respects more complex than them better known 
rivals in Wiltshme There are three arcles from two 
of whidi avenues * proceed for a short distance in a 
more or less easterly direction there is a shattered but 
Iwe dolmen—if we may so regard the set of stones 
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called the cove 
quoit and the 
relations to the 


„ suggest tiiat biMy *00 

___il scheme of oonMrtietM^ 

_ _ lyuv orchard by tl^ pDaniMe 

has nothing very impressive about its oppoanuioo—d 
recumbent mass of greyish sandstone, but It sgsWi 
to be a bnck in die Stanton Drew building Bv some 



regarded as a sarsen block from Wiltshire it is mors 
probably derived from the Old Red Sandstone of Jlea> 
dip In any case it tt not geologically speaking fk 
ntu nor has It reached its present position by natiitUl 

*^i% regard to two of the megahthic circles, at first 
sight the constituMt stones seem uregulatfy dotted 
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fidd, but M we approach them the unevenly 
'MtM ftooes mup dtemedves 
y Tw BHuena! of which the greater number of the 
Inodu IS composed ia pecuhar and worthy of 
qin^ eiammation It is a mu(^ altered rock con 
raSpg m most of the stones of an extremelv hard 
iriB(;tens Ibreccia with angular fragments embedded in 
a TM or deep brown matna and with npmerous cavi 
fted which five it a rough slaggy appearance Many 
of diese hollows are coated mtemally with a jasper 
Bke matenal the central cavity being lined with 
g^mjng quarU crystals 

Ihe majority of the stones were probably brought 
froib Haratree Ridge on Mendip distant some six 
n^es Wuthered blocks of Tnassic breccia showing 
various stages of silicification there lie on the surface 
and there probibly lay the weathered monoliths which 
have bjeen transportra to Stanton Drew It is im 
portent to note that they were erected unhewn and un 
touched by the tool A few stones are of other material 
—sandstone like the quoit or oolite from Dundry 
In the great circle of the visible stones some retain 
then erect position others are recumbent several are 
partially covered by accumulation of grass grown soil 
Others are completely buned their position being re 
veiled in dry seasons by the withering of the grass 
above them 

To the east of this circle a short avenue leads 
out diere being three visible stond and one buned 
block on the one hand and two visible stones on the 
other But one s attention is apt to be diverted from 
these to the story large and massive megaliths of the 
imalt N E circle This is compom of eight 
weathered masses one of which (if Indeed it do not 
represent more than one) Prof Lloyd Morgan tells us 
IS recumbent and shattered From this circle all the 
stones of which are of the silinous breccia a short 
astontie of small stones also opens o it eastwards 
The third or S W circle lies at some little distance 
from the others The average size of the stones is 
smaller than m either of the other circles and not 
all are composed of the same matenal 

The which has been variously regarded 

as a dolmen a druidical chair of sUte and a shelter 
for sacnSctal fire ri close to the churdi 
The dunenstons and number ot stones are as 
follow - 

GrntCiKle d smstcr 368 feet 30 stones 


We now pass from general descnptions of the 
drdes to the azimuths of the sight lines already re 
fdrred to so far as they can be determined from the 
published Ordnance maps 
To Investigate them as completely as possible with 
out local observations in the first instance 1 begged 
C<^el Johnston RE C B the Director General 
of the Ordnance Survey to send me the 35 inch maps 
of the sites giving the exact azimuth of the side hnes 
Tfmii he oUffidngly did and I have to express my 
gmt indebtedness to him 

Of the various sight lines found those to which 
I to direct attention in the first Instance and 
iriadi led me to the others are approximately read 
faifif me azimutha to the nearest degree 

, Slaataa t>r(w 

_ s»s«w, A« LuiinN Am 

8 #rch to csoind Grou arcle to (j^oit N 17* E 

dMa R IS* E 8 W anU to ipvst 

eSW to K eitefe If 15* P circle N so E 

N to tomtdM N 19* E 

^ die purpose s of a preltminafy mquhy m anbci 
^ Mcvuity h>cal observations witii a 
ttlWblm fqr whidi I am making arrangements, 
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atsummg hills half a degree high which roughly 
oompoisate the refracuon correction so that we may 
use seahonzon values we have the followmg de 
cUnations approximately — 

The Hvrlm Lm w , Sun on Dmw U 5 o 
Dec N 38^ Dec N 37 

38 3<H 

37 

Here then we have dcclinatio s to work on 
but dechnations of what star? lo endeavour to 
answer this question I prepared a diagram 
showing the decl nat on of the three bnghtest stars 
n the northern heavens havmg approximately the 
declinations in question for the period o to 3500 B c 
The calculations for o to oro bc are taken fron 
the tables published by the Astronomiscbes Gesell 
schaft I and have been completed from 3000 to 3500 
Bc by Dr Lockycr 

Vei,a IS ruled out as its declinaton is too high 
The remaining stars Capella and Arcturus may have 
been observed so f r is the declinations (,0 For 
t me limits wo have — 

D« N C»p 1 Are u u 

384 soo B ISS»»' 

36 lojo 1150 

I he interest n^ fact 1 ust be pointed out that ibi ut 
1000 BC the dechn tion of the two stars vas \eiy 
nearly the same 

Now there is no question as to which of these 
two stars we have to deal with for I find by the use 
of a precession il clobe that for about 1400 1 c and 
800 BC the warning stars were as follows for the 
critical times of the year te May \ j,ist 
November February 

400 S A loo B V 

May Pleudu r sing Pleisdei nung 

Aag Aretarntrisng \ 14 E Sirias r s ng 
Nor Capella Mttin(, Betelgense ni ng 

Feb Capella niiDg N 39 L Capella riling N 3i I 
Dec 34 N Dec 37 N 

It 8 qmte clear then that we have to deal with 
Arcturus and this being so the approximate dates 
of the use of the three circles at the Hurlers can be 
derived They arc — 

bonthero cucleBbgnin|,Areliinu over oeatre of central c rcle 1600 
Central N c rcle 1500 

Not hern tumulus 1300 

I have ah-eady pomted out that Mr Penrose found 
the warning star for May morning at the date of 
foundation of the Hccatompedon 1495 bc to be 
the group of the Pleiades As the foundations of the 
Hecatompedon were only built some few years befmto 
the stones of the central circle of the Hurlers were 
used we ought to find traces of the observations of 
the same May morni g stars W dt there is a 
stone with amplitude E <3° N which when al gned 
from the S circle would nave pointed out the nsing 
place of the Pleiades in 1300 B c that is the date 
we have already found from the observations of 
Arcturus I regard th s is an important confirm 
ation of the time of the use of the temple all the mote 
as the high situation of the circles not generally 
dominated by higher levels fdr some miles renders it 
protoble that large corre none for bills will not be 
remirrd to be made 

There are alignments in connection with the N 
circle which indicate the intnxhictKm of the solstitial 
year but these and some others inay wait until locql 
observations have been made before more is sato 
about them 

With regard to Stanton Drew it is clear thai^e 
are there alao dealing with Arcturus Mr DyniAd s 
1 Dr 0 OanefcirorUi VMtOtiirtdkrffl ilir AtlmujMikt CttJ&ka/t 
lejshiSHfliHr p p 



level! give an idea of the height of the hills so with 
the Ordnance map anmutha read to the dates 

of the use of the great and S W circles are approxt- 
mately as under — 

Crrcst Cude it6o 

S W Circle 1075 

We seem then to have made a step in advance 
More accurate readings of die Ordnance maps and 
accurate determmation of the h^hts of hilU may 
vary the a^ values slighUy Rit that is an un 
unp(M-tant detail if it can be shown that we have a 
n^ method of dating what went on in prehistoric 
Britain at the bme when the Athenians were building 
the Hecatompedon 

A grrat amount of local theodolite work has to be 
done for while Mr Lukis only referred to two out 
standing stones at the Hurlers there are many more 
marked on the Ordnance map, there are also others 
besides the “ quoit at Stanton Drew 

I am more rejoiced than I can 

say to know that this local work -- 

has already been begun under 
the best possible conditions As 
It was impossible for me to leave 
London when the significance of 
the alignments was made out I 
appealM to the authorities of 
University Ctrflege Bristol and 
of the Royal Comwill Poly 
technic Society for aid Tht 
principal of the college Prof 
Lloyd Morgan togcuier with 
Prof Morrow and his engineer 
mg class have already made 
observations at Stantoi Drew 
and Captam J S Henderson of 
Falmouth an accomplished sur 
veyor sent me last week from 
the Hurlers the angular heights 
along some of the aligrments 
the means of eight read ngs ob 
tamed with a 6 inch theodolite 
both verniers and reversed tele 
scopes being employed Other 
Students of science besides my 
self will I am sure feel their f o 1 -Ksupw mwi 
indebtedness for such opportune 
help NORUAN 1 OTKVBR 
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parabve rapidity of their formatwn, at tiiowii,Jjg ^ 
fact that some of these isolated stacks 
glomerate are capped by boulder clay, and tw 
capitals may here and there be seen to iuva,jtet^Vm 
them covenng of thick peaty soil . 

The photo^aph of the tower of Ecclet Ohurd^j.an 
I object made m> familiar by Lyell s ‘ Piancmtai,'* if 
I the last that w is token (m 188Q and the last that wilt 
be token for the tower itself was destnrpsd m 1^905 
Prof Reynolds s photograph of the great Axmocm 
I landslip gives a good view of the migh^ chasm 
I which separated the foundenng mass from the land *’ 
The original describers of this were BuddaMt and 
Conybeare and 1 water colour copy by Ruskln of Mrs, 
Buckland s dra vmg still hangs in the Umvpmty 
Museum at Oxford Of queer forms the " Rock ahd 
Spindle* St Andrews hifeshire photographed by Mr 
G Singly and described by Prof Bmuiey and * Lot a 
. Wife Marsden Durham a breccia gash '* tnsns* 

I formed mto a spt stack described bv Prof Labour are 


nM ng on tnncsd g a ti • iftca If onntwni QaairF LatetatmUn 
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BRITISH ASSOCIATION GEOLOCICAI 
PHOTOGRAPHS 

'T'Hr gookwKoI photographs committee of the 
^ British Association and its indefatigable secre¬ 
tary Prof W W Witts are to be congritulated 
on the ^ird issue which completes the first series of 
their admirable photographs There are twenty four 
photographs in this issue ill of great interest showing 
much skill m technique ind considerable artistic power 
in the choice of the po nt of view from whicn the 
objects were t^en They treat of a vanety of sub- 
lects wiefly the action of wind and rain frost and 
ice and sea-waves igneous intrusion the character of 
^mentary rocks and structures due to fiulting and 

■niw are two jgood pictures of the remarkable ram 
pillars of Old Red Conglotnerate which occur at 
Allt Dearg on the Spey Morayshire and remmd us 
of the similar forms which may be seen in mudi 
youni.er deposita on the right si^ of the Brenner as 
w h-«vel ‘ow^ Italy They were first figured by 
Sm Archibald Oelkle who prides a description to Ae 
imotographa irf which he directs attention to the com 
NQ 1849 VOL yj] 


among the quaintest they isould be good puzzles fo 
set a student in examination The most novel subject 
IS the vyind vyorn surface of granite disclosed beneath 
the kouper mirl m the Mountsorrel quarry one of the 
scycral proofs diseosered by Prof Watts of the detart 
conditions which prevailed in these islands and else- 
when during 1 part of the Trias period We have 
selected th s for reproduction 
As this s the last issue of the first senes it u us»- 
full> iccompani d b> some introductory letteipran 
which includ s the names of the committee a prefwe 
table of ronteits and other Information We leom 
from the prefice that the idea of forming a tystemittic 
collection of geological photographs onginated with 
Mr Osmond W Jeffs in 1889 to carry it out a 
mittee of the Bntish Association was appomted u iBw, 
and Mr Jeffs icted is secretary until 1896 by which 
time lAizphotx^pvphs had been contributod In 1805 
Prof W W Watts became secretary and by the 
coileebon had grown to the magmfi^t total cif 3754 
It 18 housed m the Museum otPrachcal Geology, a8 
Termyn street S W The senes issued to subs^eve 
and just completed consists of a selected nundier (73) 
of these photographs taken from negat^ generously 
lent by their owners and furnished vdth oesc rt p twu s 
by many of the leading geologists of the day 
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. Tbe nicMM of tite •dieme is shown bjr the fact that 
(ti^ewhed in a oonsulerable profit, of this one half 
been returned to the aubsmbers in file form of 
i^oonal whoIe<plate photographs and the other half 
#iU ptxwlde funds for carrymg on the woric of the 
oomnuttee for at least four years In a strictly business 
undertaking it is to be presumed that a good slice of 
die profits would disappear in warn of supenntend- 
ence " ud subscribers may thernore regard their 
dddiUonu photographs as a gift from Prof Watts 


1 :KE SOOtETV OF ARTS AND THE LONDON 
INSTITUTION 

Wednesday next a special meetuw of proprietors 
of the London Institution will be held to consider 
a sdieme for its amalgamaUon with the Society of 
Arts Pounded in 1805 merchants and bankers of 
the Ci^ of London given a charter two years later ind 
housed in lU present imposing if rather sombre pre 
mises in 1819 the London Institution has done good 
work m its day The object of its founders w'ls to 
maintain m what was then a central position an ex 
tensive general library of reference comprising works 
of intrinsic value and utility in 'Sll languages to pro¬ 
vide readmg rooms for penodicil publications and 
mteresting contemporaneous pimphlets and to pro 
mote the diffusion of knowledge by lectures and eon 
vernimoni But since the found ition of the institution 
circumstances have greatly changed and not to the 
advantage of the institution In 1817 and for many 
years afterwards the City contained a large residential 
populatimi which for a long time past has been 
gradually disappearing until now the number of pro 
pnetors who use the institution as a centre of inteilec 
tual culture is comparatively small and is more likely 
to grow smaller than to increase In these circum 
stanies the board of management has recognised that 
if the institution is to live and thnve some scheme 
must be devised for increasing its usefulness and the 
proposal to amalgamate with the Society of ArU is the 
outcome of prolonged consideration of a difficult 
problem 

The Society of Arts carries on to a large extent work 
of the same nature as that for w hich the London Insti 
tution was founded but whereas the institution has 
suffered from residential changes the society was never 
more prosperous But it too has had its ups and 
downs In the early forties of the last century it 
began to show signs of decrepitude and in 1841 a 
committee was appointed to examine its position and 
make recommendations But little seems to have been 
done until measures were taken for obtaming a Royal 
Charter of Incorporation which was granted in 1847 
Then it was proposed to hold an exhibition of English 
industry Prires for modem industrial art were offered 
and eagerly competed for and by i8so the membership 
had risen agam to i^on An exhibition of ancient and 
mediseval art was held which was veiy successful and 
a pix^ioeal to hold an international exhibition cul 
minat^ in the Great Exhibition of >851 Since then 
the Society of Arts has done much good work in pro 
moting industrial art and encouraging invenbve 
genius The prosperity of the fifties was followed bv 
some lean years but for a generation past it has been 
highly prosperous largely owmg to the sagacious 
guidance of its present secretarv Sir Henry Wood has 
^ways attached great importance to the constitution of 
the council of the society He has not only sought for 
and fopnd eminent men he has got those who were 
wiUing to give time and attention to the affairs of the 
socte^ men hke Sir Fredendt Bramwell Sir F Abel 
Slf W SImmos Sir Douglas Gallon Lax! Alverstone 
Sir X W Barry Sir W Preece the Duke of Abercom 
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and Sir W Abney All these gentlemen have aerved, 
as chairmen of the council, ana the sociely owee them 
much 

Both institutions are financially strong The London 
Institution possesses a site which is worth at least 
150000! besides a fund invested in consols of the 
present value of 31 oool Its income m 1903 was 
3583! and Its expenditure was ^616! The Society of 
Arts has an annual income which last year exceeded 
11 oool a capital fund of about so oodt which has 
accumulated from surplus income during the last 
twenty years and trust funds amounting to nearly 
15 oool What then are the mducements to the one 
institution and the other to consent to an amalgama¬ 
tion^ It IS not propoKd that either should absorb the 
other Ihe suggestion is amalgamation into a single 
body for the promotion of science art and literature 
and their practical applications the members of each 
corporation preservmf, all their present rights and 
sharing in the government of the new institution and 
in the direction of its future action 

The determining consideration with the Soaety of 
Arts IS that the amalgamation would give it a per¬ 
manent local building Die society does not own Us 
premises They w ere built for it by the Brothers Adam 
m 1774 but the lease has run out and it is now 
tricUcally a tenancy at will Moreover the building 
IS inadequate for the growing needs of the society and 
the funds at its disposal are not sufficient to enable it 
to build for Itself wh reas by amalgamation with the 
London Institution wh rh would sell its Finsbury pre- 
misrs ample funds would be available It is believed 
ih it the accommodat on required could be got for a 
sum of 100 oool and a suitable site found east of 
Charing C ross and west of Chanceiy Lane If it 
wore decided to erect a building of snfhcient sixe there 
re several other sorict cs who would probably be pre 
pared to join in thi scheme separate and distinct 
iccommodation bcinj, provided tor eich much as 
Burlington House now attc mmodates a numbar of 
independent instill tf ns 

fhe amalgamati n would fsive the London Institu 
tion a large access r n of annual income and the 
revenues of the new institution wculd justify the ex¬ 
tinction in perpilum of the annual piymcnt of two 
guineas now requ r d from the proprietors of the 
London Institution wh le leaving them a permanent 
property in their shares disposable bv will or otherwise 
as heretofore the Skx- ety of Arts having ipproved of 
this as one of the t rms of amalgamation It would 
be part of the arrangement that anv proprietor pre¬ 
ferring to withdriw from the scheme and to surrendw 
his share would be enabled to do so and be paid 251 
n discharge of his rights and interests in such share 
Those who remained would be members of m institu 
tion of very great importance and influence well en 
dowed and in a po ti n to earn into effect many 
cbjccts of the highest public scientific ind economic 
importance 

It IS not to be suppos d that the proposed amalgama 
lion will be niried through without encountering 
opposition but it will probably be found that a very 
large majonty of both institutions is prepared to acekpt 
It In the opinion of eminent counsel the effect of its 
chirter is to c nstilute the London- Institution m a 
legal sense a chanty with the result that its property 
and funds are impressed with a chantable trust and 
cannot be divided or applied to any ottfer purpose than 
that prescribed by the charter Consequently the 
property could not be divided up without senous ndc 
If the amalgamation is to be earned through the 
most convenient and least costly wav of carrying it into 
effect would be to promote in Act of Parliament for 
the purpose and granted the authorisation of general 
meetings this will be done But on Act cannot be got 
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until next year and a Mtc for the new building can 
hardly be secured before the Act is got m> that if iJl 
goes smoodily a year or two must elapse before the 
united sodeties, to be known as “Tlie Society of 
and the London 1 istitute/' can receive their 
mends under the altered londibons and in then- new 
premises 

The idea of thus combining into a single body two 
scientific institutions each of considerable imporUnce 
18 a bold and novel one ind it u to be hop^ that it 
may not fail of success It would be a pity if any 
narrow views or selfish considerations hindered the 
cirrying out of a very interesting experiment Each 
of the two corporations c m supply much of what the 
other heks The constitution of the London Institu¬ 
tion 18 unfortunate It consists of a body of shart 
Mldws the descendants or heirs of the original 
founders many of whom ve naturally out of sympathy 
with the objects of the institution and no means exist 
of introducing fresh blood or attracting to its member¬ 
ship the men who would most fitly canw on its proper 
work Very early in its cireer the kindred Royal 
InsUtution altered its constitution disendowed its pro- 
paietors and adopted a more p<q>ular and democratic 
organisation Its unfiiling success ever since his 
proved the wisdom of the change But the Finsbury 
institution possesses considerable property It has a 
mamiificent library Its list of members is still 
a showy one ft only requires the infusion of fresh 
blood, it wants new life ind vigour The Society of 
Arts iR a very popuhr and vigorous body, full of life 
Md energy It does much really useful public work 
Its examinations for instant c attract more candiWes 
than that of any other private body m the kingdom 
Its Cantor lectures (which 'iro always freely open to 
^ndon students) yi s vsluable educitional agency 
But It IS hampered by want of larger offices its library 
is ftr from being a credit to it and it might well devote 
more ittention ind more funds to purposes of rtseirch 
and investigation 

A new institution such as should be formed ought to 
poss^ the good points of both its parents while avoid 
mg ihe weakness of either It might also form a 
nucleua round which might f,sther many of the smaller 
inadequately housed In a suit 
able building accommod ition might well be provided 
tor ^ny other societies scientific literary and 
artistic, wluch arc now scattered about in vinous 
quarters of London 

Even a larger scheme is concetvible Burlington 
Houm can find nMm for but 1 small proportion of the 
scientific b^ies of London Why shouldnot this pro- 
Ej ■nwlfranintion lead to the erection of a second 
Bi^mgton House of whuh those of our larger ind 
ncher aociotics who ire not s itisfied with their premises 
Aould erect each their ow n pirt independent c^mlv 
of one another ind yet combined under i common 


NOTES 

Loan Kelvin who has been out of health for -'"is 
tuns underwent a lenous peratton on March >9 He 
pas^ a restlew night on March 30 but has much im 
proved since then and appears to bo making satisfactory 
progreos toward recovery The King and the Prinro and 
Piincess of Wales have made special inquinRs as to his 
coadition and there have been numerous callers 
Sir Willum RmaAy KCB FRS has been elected 
a member of tbs AtheiMMin Club under the ptovieions of 
the rule which empowers the annual election of nine 
persons of distinguiehad emmance in science literature 
the arte or for pubUc earvicee 
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It it reported by th^ Exchange Telegraph 
a violent earthquake pocurred at Lahore on 
April 4 cauemg senoue kub of life and great 'dnini^ bn 
public buildings and other property , 

A (HUNT of 30 oool hoe been authorised by the Cafflegie 
Institubon Settnee states for the solar observatory on 
Mt Wilson It <1 expected that the first equipment wtH 
cost about twice th 1 sum ■ 

Wb learn with s ncere regret that Prof Pietro Toccbini, 
formerly director f r many years of the astronomical 
observatory of the Collegio Romano and of the Central 
Office for Meteorology and Geodynaoucs at Rome died 
on March 34 at k xty seven years of age 
Tm Times statis that the Chartley herd of white cattle 
has just been pur based by Mr J R B Maseftdd, cl 
Cheadle Stafiordsh le on behalf of the Duke of Bedford 
who has come forvard and saved the herd from leaving 
the country or felling into the hands of the taxidermist 
An agricultural rduration and forestry exhibition will 
be held in connection with the show of the Royal Agn 
cultural Society at Park Royal on June 27-30 Any offers 
of exhibitk or inquiries should be addressed to the secre 
t ry of the society at 13 Hanover Square London W 
1 Hh baster exturs on of the Geologists Association will 
be to mid Lincolnch re The party w 11 leave L|ndon for 
Grantham 01 Thursday April ao and after visiting several 
places of gcolog al interest will leave Lincoln for London 
on Wednesday A] r 1 a6 The excursion secretary is Mr 
W P D Stebl 1 ig 8 Playfair Manaions Queen s Club 
Gardens I ondo W 

A (.BBAT histoncal pageant is in active preparation at 
Sherborne Dorsttkh rr to commemorate the laooth aiui 
vers try of the founding of the town bishopric and sdiool 
by St Faldhelm a d 705 Phe pageant which will be 
presented m the ru ns of Sherborne Castle on June is-15 
will take the forn i f a folk play written by Mr Louis N 
Parker and dealing with the chief histoncal events of 
the town 

Thb death of Dr I Bleekrode of the Hague la 
announced in the Cfewicaf Niut Dr Bleekrode a work 
was prmcipally connected with electrical matters bis first 
paper in 18O7 being on the influence of heat on electro¬ 
motive force In 1R70 hr write a paper on a cuyioua 
property of gun cotton other papers dealt with electnoal 
conductivity and electrolysis m chemical compouadt 
observations on the microphone Ac 
Wx regfrrt to see the announcement of the death on 
March 35 of the eminent German metallurgist Prof 
Bruno Kcrl at the age of aighty-one He was profasaor 
of metallurgy at the Clausthal School of Mines and wb 
sequently at the Berlin School of Mines and was the 
author of a number of metallurgical works Hm first 
book on the smelting procesees of the Upper Harts 
was published in 185a His important treatise on mstal 
iurgy was translated into English by Sir W Crookes and 
r Rohiig in 1868 His books on assaying wars also 
translated 

Ti^ importance of the application of nurtbematks to 
enguiserlng problems has frequently been insisted upon m 
these columns Another instance of the doae eonaactfoa 
between pure and apffliad scwnce is afforM bp an hs* 
vsstigation of some disregarded pointa la tha stiiUkly of 
• by Prof Karl Baraga and Mr L. Wi 
erred to by Sir William Garetia ia C Baom 
tion with the scheme for raisuig the Nile dam, us a rasaht 
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to itM En^ttan Council of Miniaten It appeari 
^ tt w w w upon nuMonry dami requtrek 
liaifrIr Wa t i^odtficatum*, wliicfa will have to be taken into 
Cow^iWattou in all future detigni for auch workt We 
iqiSmtand that much espenmental work on the aubject is 
■t pnae&t In progre ss and that results of great interest 
to HydMuHc engineers may be expected 

paplvlrsary dinner of the Chemical Society was held 
at the Whitehall Rooms H6tel M^tropole on March tq 
when the president Prof WAT ilden was in the chair 
and many leading representatives of the physical •«.icn«s 
ware present Sir William Church in giving the toast of 
" Prosperity to the Chemical Society spoke of the 
advances which chemical science hns made and declared 
toat the advantages which have i crued to the United 
Kingdom as a result of the work of chemists cannot be 
orer-eatimated Prof Meldola ‘.ubmittcd the toast of 
"Scientific Inatitutions which «as responded to by Prof 
J Larmor and Dr R 1 Olazebrook Sir Williain 
Ramsay proposed tht toast of Ihe Guests and in ri 
plying Mr Haldane said that as science never stood siill 
but progressed continually so the Government of this 
country must if the nation is to hold its own make 111 
increasing use of science in all departments of the Stau 
service Me expressed the belief that in the course of 
the next few years the position of science in the Govern 
ment of the country will be much more prominent ind 
that scientific methods will become much more general 
Prof Perry also spoke 

A UBSTiNO of the Institution of Naval \rchitects will be 
held at the Society of Arts John Street Adelphi on 
April is-14 Lord Glasgow president of the institution 
siiho will occupy the chair will deliver hit address on 
April IS and Mr W F Smith C D Colonel N Soliani 
and Mr Herbert Rowell will submit papers for discussion 
On April 13 Prof J 11 Biles will read a paper on the 
strength of ships with special reference to experiments 
and csdculatioiu made upcm His Majesty s ship Wolf and 
Other papers will be submitted by Mr F H Alexander 
Mr J Bruhn Mr R E Froude Mr C E Stromeyer 
Mr A W Johns and Herr S Popper Among the papers 
to be read on April 14 is one on the Admirslty eourse 
of study for the training of naval architects by Mr 
E L Attsrood and another on submarine aignalling by 
OMans of sound by Mr J B Mdlet of Boston USA 

Tbs Royal medals of the Royal Geographical Society 
for thia year have been awarded to Sir Martm Conway 
(foandsr’s medal) for his explorations of various moun 
tain rsgions of the world and his work among the islands 
of Spitsbergen and to Captain C H D Ryder R b 
(patron's medal), for the important and extensive work 
whidi he accomplished while acting os principal survey 
oflloer on the recent Tibet Mission The Victoria research 
modal, for distinguished service to the cause of geo 
graphical researdi as distinguished from exploration has 
bosn awarded to Mr J C Bartholomew The Murchison 
grant goes to Mr William Wallace CMC Deputy High 
Q o wmi ss to ner of the Northern Nigenan Frocertorate 
Csikniol F R Mautisell R A has been awarded the OiU 
m s wi o r lal for his ex|doratfOas during many years' resi 
danta la Asia Minor, Mr F J Lewis the Guthbert Peek 
graat for contributions to the knowledge of botanical dis 
tiW a ido u by his rseeardies into the geographical distnbu 
twa «f asgstaboo m the north of England, and Captain 
PUnp Maud, R E , the Bock grant for survey work m 1 
tpqg alpag the soutbem border of Abyssima * I 
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The conduding issue of the Profeedtint of the Phila 
deipbia Academy for 1904 contains the reports of the 
Mcretanes and curators for that year from which It 
appears that the society continues to be in a flourishing 
condition both as regii^s its publications and its museum 

In an article published in Ifnturen for March Mr J 
Rekstad shows the value of photography 10 illustrate the 
seculiir varialum m gtauer tcrmmationi the respective 
differ! nces between two gl triers tn August 1899 >>><1 

Scptimber 1903 being admirably exhibited In both In¬ 
stances It may be remirked there has been very decided 
shrinkage in the length of the glacier Ihe value of 
photi (,raphs of this nature is a basis of Lomparison in 
the years to lOine will be very great 

have been favoured with a Lopv of No 17 of the 
BoUUn of the Institute of Mining bngmeers of Peru 
which contains an ariount tf ertain annelid remains and 
ammonites in the Salto dil brnile and Morro Solar dis 
tnrts by Mr ( II isson Bolh fcrmitiops appear to be 
of NicKcniian age the higher beds of Salto del Praile 
be ng remark able for the numbei of borings of annelidi 
of the genus Tigillitis thc> c ntain while the lower Morro 
Solar stritum is notewnrthx for its ammonites of the 
group Sonnerati 1 

In the Bt/> tl and franiailtotis of the F 1st Kent bcien 
tifii and Nilural History Society for the past year the 
seeretary takes o asion t > direct attention to the general 
apathy towards matters sci ntifir prevailing m that portion 
if th county he. lepresents Owing to this cause the 
seasons ivursicns wire prictically a failure and there 
may be some lonncciion between this ipathy and the 
fact that It has hitherto been found impracticable properly 
to arrange end displiy the nituril history collections in 
the Roval Museum 

Tub 7ooloiiit for Mirih opens with an artule by Mr 
1 ydekker cm ihi small Asiatic mountom antelopes knosm 
os gnrals Ihe main object of the article was to describe 
the Burmese species but in the course of his investigation 
the author was led to lalieve m the existence of two 
Himalayan representatives of this group one of which ho 
names Urotragus brdfordi on account of the typo speci 
men having lived in the park at Woburn In the pen 
ultiinatr line on p 84 wc notice that the word eaatem " 
should be western The second article by Mr John 
Gurney is di voted to Norfolk bird life in 1904 and it is 
interesting to note that m Ihe spring of that year the 
author had the good fortune to see two avorets and seven 
spi onbills on Breydon Bro id 

From the fisheries branch of the Department of Agri 
culture and Technical Instruction ftr Ireland we have re 
ceived 1 copy ol No 4 of Snentifie Iitvrstigattons contain 
ing an account by Messrs Holt and lattersall of schtsopod 
crustaceans from the northeast Atlatttic slope and a note 
on one genus of the same group by Dr ( slman In 
proposing several new generic types the authors of the 
first paper suggest that these may prove of only temporary 
value and add the rem irk that these if not forgotten 

wdl at least cease to be harmful whenever the faefawn 
of revivmg deservedly forgotten names has run its due 
ceuree Dr Caiman proposee the name Nematobrachlon 
to replace hi* Nematodaetylus of 1896 which he regarde aa 
preoccupied by Richardson 1 Nenadactylus Bv i di aM y 
neither of the three authors are in sympathy with the 
rules for nomenclature in xoology drawn up by the Pans 
committee 
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Dk T H MoimoiiBiy la tha Pfceteirngt of th« 
Anuncan PbikMopUoal Sodoty for the lait quarter of 
1904 nine a tilt irt the generally accepted view ae to the 
moipbologlcal eupenonty of the nuie met in animale 
Among invert^ratea, he urgea, It la alwaya the male which 
■a of inferior aiae and development, while aa regarda verte- 
bratea although tha malea have tn many caaea aaeurad 
aupenorlty in the matter of bodHy aiae and aecondary 
aeaual charactert yet as regards the generative organs 
(notably the auppresMon in certain instances of one 
ovary) the advantage, from the point of view of apacialtsa 
tiop and devdopmant, la largely on the aide of tha female 
'While admitting that different morphologiats might estl 
mate the value of these characters differently the author 
IS inclined to give the greatest morphological value to the 
higher davalopment of tha reproductive organs 

In discussing in the same issue the origin of the mark 
mgs of organisms the late Prof Packard arrived at the 
conclusion that these are dependent on the physical rather 
than on the biolpgical environment The alleged instances 
,of Mbilerian ” mimicry be explained for example 
by convergence due to the action of similar physical and 
khmatic causes since he regarded the attacks of birds as a 
negligible factor Again tha frequent instances of colour 
and pattern resemblance between different animals he 
attributed to pigmentation caused by exposure to sun 
light and shade due to the repetition of fundamental 
colours to claim that Mbilerian mimicry ha added 

IS due to the attaiks <f bids is to overlook the fact of 
the existence of stripes bars and spots on the wings of 
palseoMic insects which flourished before the appearance 
of birds and even of modern types of liurds 

Thf Ptp)rl on the th rd outbreak of plague at Svdnev 
in 1903 by Or Ashburton Thompson is ntesesting as 
showing how ao epixooti of plague among the rats pre 
ceded the two cates of hu in plague From July 15 190a 
to April 30 1903 31 <75 rats wen taught of whuh 17 160 
were examined and found to be free from plague On 
May la a rat was found 01 certain premises which on 
examination proved to le nfected with plague ind up to 
August IS 14 671 rats and mice were caught of which 
III rats and 50 mice wir xscertained to be infected with 
plague From then until December 1903 13 389 rats and 
mice were captured of which none was infected The two 
human cases occurred on June ao and July 4 1 s during 
the period when the epixootic existed among the rodents 

Thx February number of /iNticm PubUe HtdUh (I No 7) 
contain! several papers of interest noUbly one criticisliig 
the plague policy of the Indian Government in which it 
Is concluded that the onh way to grapple with the (flogue 
problem is the formation of a properly organised and 
equipped permanent pubi c health oervice for the country 

In the course of a report on the characters and analyaes 
of kweet potatoea cultivated in Jamaica Mr H H 
Cousins svriting in the We$t Ittdtan Buttettn (snfl v 
No 3} records the fact that the procees of cooking in 
creases the sugar content of aweet potatoes very consider 
ably Further experimanta are being undertaken to aacer> 
tain the exact chemical nature of the change A com 
parison of tubera frathly dug with othera that bod been 
stored for some wedcs indicated that dunng storage Oere 
IS also a devdopmeat of sugars at tha expense of other 
substances in the tubera 

Vaaioua kinds of citrus fruits including oraiq^ pom»> 
|hes grapefruit, and more particularly temona and llmas 
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are liable to suffer from tha ravagea of a jwrglttte 
CoBbtotfiehem gloBPtporMdee. which attodn 
cauaes spot or caalw on the fruit or bnkl^ 
■KsrtkWM of the infloroecence The fungus has bqw f»< 
ported from various orange growing countrlea, 
account of Its partiality for limes planten in On WMl 
Indies will do wdl to consult the account by Mr P H. 
Rolfs which is publiahad m the BntUtm, vol Hi, ptUct 11., 
of the Department of Agneulture Jamaica > 


Thx publication of pamphleta dealing with tha eidtlMk 
tion varieties and market requirement! of wdl known 
commercial plant products as instituted by the dlneter 
of the Royal Botanic Gardmu Ceylon la a practical and 
important phase m the devdopmeqt of econOndc botany 
In vol 11 Nos 23 and as of the Ctriwlar* of the gnrdpu, 
Mr H Wnght takes up the subjects of ground nuta mut 
castor oil plants Ihs beat quality of ground nuta, and 
these can be grown in Ceylon are bought for eatmg, but 
the demand is limited, on tha other hand the require* 
ment of the nuts for oil crushing although the pnea » 
less remunerative is practically unlimited and cake 
fumishee an excellent cattle food In the caator taed trade 
It does not appear that Ceylon will become a formidable 
rival to India 


iHX Cerro de Pasco silver mines are the^most remark¬ 
able in Peru having been worked since the year 1630 At 
the present day operations are chiefly confined to the re¬ 
working of old slags and waste heaps On March ti, 
190a a Governmrnt Commission was appointed to make 
I survey of thee mines and the report of the commiseioa 


I has now been published in the form of a BoleUn Isauad 
I by the Peruvian Corps of Mining Engineers Illustrations 


and descriptions of the smelting works are given and it 
IS noted that thr output in 1903 amountod to 7213 tons of 
matte containing 4071 tons of copper It is curious that 
these ancient s Iver mines should develop as copper mines 
in depth 

A NOTs in Natusb for January a6 (p 305) referred to 
Adelaide in South Australia and Cwlgardie Weatem 
Australia os the places having the highest maximum 
temperatures recorded in the British Fmpire Mr W E 
Cooke Government astronomer of Western Australia awitea 
to sav that Marble Bar in the north west division of that 
Sute IS very much hotter than Coolgardie fhe inaais 
of the daily maximum temperaturea for January 1905 waa 
109*8 and the highest reading iao*S He odds that at 
Jacobabad in India the overage daily maxunum t emp er a - 
ture IS 111*6 in May 112*7 >» 107*8 In July, 

and at Duem in the Egyptian Soudan the mean m ax imum 
for March 1902 waa 114*4 and the absolute maximum 

127*4 

Wx have received from Mr J van Breda de Hoan a 
copy of a valuable aenet of meteorological obaervatloiis 
made during the jear 1901 at the State Botanical Gardfena 
at Buitensorg Java The obeervatlona are made with the 
view of ezplammg certam probleme connected with vege- 
tttde physiologv and consequently special attention Ikgira 
to oir and underground temperature humidity and oufr 
shine and more particularly to the Intensity of ralnfu 
riiowers Obaervabons and monthly means are given for 
several hours of eadi day, in addition to daily meant 

Thx Quarterly Journal of the Royal Metearok^ioff 
Society for January last contains an intereabag paptr 
the decrease of fog In London during reeeM jeon Tha 
rtsults are given for raonthe and for seoaom for aaeh ql 
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mWt/«<t)rN 7Mr« to 19(4 btMi^. npofi th« obaerv 

MWM i nr l«n4on puUiihtii In Uw <Udy weather 

melt of the Meteor^«Vkal Office The mean annual 
IMWev to^ daye w 5$ of which 45 occurred m the 
'a|ftte|r bdif of the year Divxiing' the thirty-three yeare 
I4K0 Ihcae equal pertodi the reeult le for Ae firet period 
di tpaan of sSi ^ the eooond 69 for the third only 41 
Snee tlie^year 18S8 a steady and unmtemipted decreaM 
Is riwwn to the mean annual number of foga Among the 
frfanpal agenciee whhdi may have conduced to thia deur 
«bto reeult must be mentioned the efforts of the Coal 
■Smdfee Abatwnent Society and the London County Council 
edao the use of incandescent gas light and electncitv 
IMit, as pointed out by Captain A Carpenter and Mr C 
(terding the increaM of wind m recent winters is prob 
ably chiefly responsiUs for the decrease of fog As we 
ban rsfflarked before the geographical situation of 
London is from a purdy meteorologteal point of view 
eminently favourable to the development of fog and the 
only permanent improvement wo can hope for is an abate 
ment of st* more injurious effects laused by the imperfert 
consumption of coal and gas 

Wk have received a copy of part i of the Katalog 
der Bibliothek der Naturfsrschenden Gesellschaft in 
Dansig ’ published at Danzig in 1904 Although the 
list of books included is not completely representative this 
publication contaming the sections mathematics and 
astronomy may be found useful to those desiring to refer 
to the works of certain authors on these two subjects 
The range of subjects is a wide one and the books are 
entered under the names of the authors j 

Havino occasion recently to devise a short focus spectro 
graph Prof Wood of the Johns Hopkins University 
found It necessary to make a study of the distribution of 
light (monochromatic) in the different orders of a typital 
grating Hie method a beautifully simple one is de 
scribed and illustrated in No a vol xxi of the Astro 
phyneal Journal The result showed that in the typical 
grating experimented with half the reflected light was 
concentrated in one spectrum md as the grating re 
fleeted about 76 per cent of the total incident light this 
means that about one third of th s total was found in the 
one spectrum which was one of the tiro first orders It 
Was also found that the ruling mikes little or no difference 
*0 the total reflecting power of the speculum Two flint 
prisms of 60® would give about the same averogd dis 
persioa as that produced and according to Pickenng s 
table in Kayser a Handbuch they would transmit a 
little more than twice the light reflected in the first order 
of the grating used 

The Ptythologual BuUcIm u s contains reports of 
the proceedings of the thirteenth annual meeting of the 
American Psychological Associatioa and of the fourth 
annual meeting of the American Philosophical Assoaation 
which were both held at Philadelphia on December 28-30 
Abstracts of the papers are given Imntatlans on behalf of 
Hkrvord University to hold the next annual meeting m 
Caartndge Mass, to signalise the opening of the Emer 
OM HaQ of Phlloaophy were accepted by botti associationt 
end jt u proposed that the Western Phffosophieal Associ 
atioif and the Southern Society for Phlloaophy and Psycho 
tdgy ibaU else most at the some time and place 

A cotounap ^pte of a 1^ species bstonglng to a new 
gMNty of Hydraehmda is given in the JRs a iWseatt of the 
Ixqnbardv Instltutloa xxxviii 3 in illustration of a note bv 
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Mr R Monti on the new “ find *’ This water mits wae 
obtained ui cold spnngs on the right bank of the Ansa 
near CeppomoreUi and has been named Polyao fUuopkora 
rhe same writer m another number of the same journal 
discusses the honsontal migrations of lacustrine plankton 
and finds in mountain lakes that, in addition to the known 
vertical movements there are well marked diurnal migra 
tions of the small cruita ea to different parts of the lake 
depending on sunshine and shade 

In the March number o^ the Amertean Journal of Setant* 
Mr Charles S Hastings utilises some observations of the 
power of accommodation f the eye for light of different 
wavelengths to make a complete determination of the 
optical constants of the eye for all conditions of accom 
fflodation and for alt colours The results are given in 
two tebles by the use of which all problems connected 
with the purely optical properties of the schematic eye 
nmy be solved 

In the course of an investigation of wadio active muds 
which IB published by Prof G Vicentini m the Att» of 
the Royal Venetian Institute (vol Iziv 11 535) the con 

nection existing between the ionisation produced by the 
mud and the quantity of material used is experimentally 
ascertained When the mud is spread uniformly over a 
definite area the intensity of the radiation Increases as 
I the thickness of the layer is mcreased but a direct pro 
portionality does not exist between them After a certain 
point moreover the radio activity is not increased by 
adding fresh material Mr H S Mien in a paper read 
before the Royal Philosophical Society of Glasgow on 
January a$ also deals with radio active water and mud 
the material in this case being derived from the springs 
of Bath and Buxton An interesting point which is 
established incidentally is that the fluorescence excited in 
a sensitive plate by the radium rays plays only a very 
minor part in the production by these rays of a photo 
griphic effect 

An interesting investigation of the seondtry radiation 
produied when the fl and y rays of radium impinge on 
metallic plates is pubi shed by Prof J A McClelland in 
the Iramaclfons of the Rtyal Dublin Society (vol viii 
No 14) It IS shown that the secondary rays are not pro 
duced merely at the surface of the plate struck by the 
pnmary rays but that they come from all parts of a layer 
of considerable depth Apparently the less penetrating 
0 rays ore more efficient in producing a secondary radl 
ation thin the y or highly penetrating rays The nature 
of the secondary radiation depends largely on the character 
of the metal employed the greater the atomic weight of 
the latter the greater is the amount of the becondary radi 
ation produced by it Of all the substances experimented 
with lead gives rise to the greatest effect both as rs 
gards the quantity of the secondary radiation and its pene 
tratiog power Die secondary radiation consists appar 
ently entirely of a species of ff rays that is of negatively 
charged particles capable of deflection in a magnetic Arid 
Perhaps the most important feature of the paper lies in its 
directuig attention to the necessity of considering secondaty 
radiations in all measurements of the absorptive power of 
substances with regard to the rays produced by radio 
active bodies 

Wx have received a copy of a memorandum on the con 
struetloii and verification of a new copr of the Imperial 
standard yard by Mr H J Chaney supwlntsndsnt of 
the Sttuidards Department of the Board of Trade Since 
the ongiMtl standard yard of broon was made soitie sixty 
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yMf* ago It h« Imm found that bars which ara con* 
•tructad of ct^par hUojri do not ntmri tb«r onginnl length 
with that dcg^e df accuracr now demanded for ineatiftc ] 
purpoaet The new copy (I P) la made of an alloy con 
tainmg 8981 per oent of platinum and 1010 per cant of 
iridium aueh an aHoy being little affected by chongea of 
temperature and not at aff by oaidatlon ai the alloy 
admiti of a hig^ apecular polieh the fine linee marking 
the extremiUea of the yard can be traced directly on the 
bar without the mterrention of gold plu^ or pins a« in 
the older type Inatead of uting ^ old aolid i inch 
aection for the purppae of^'lightneM the ao-called 
Treaca aection haa been adopted The memorandum 
givea full detatla of the verification of the length and a 
dearnption of the apparatua uaad Including the thermo 
metera by which temperature waa meaaured and a new 
microaiopic comparator iimilar to that uaed at Paris 
by the Comitd international dea Poida et Meaurea This 
instrument has been purthawd by the Board of Trade and 
mounted in a special chamber at Old Palace Yard West 
minster • 

Vasaafs of fused quart/ con now be obtained tom 
mertiolly and on account of tha remarkable properties of 
this sub^nce a wide field of research at high temperatures 
would appear to be open* J up by their use In high 
temperature gaa thermometry for example where glasa is 
excluded on account of its l nparatively low melting point 
and platinum on account of ts permeability to hydrogen 
fused quartz promised to be an ideal envelope Unfortunately 
Villerd his found thit fused quarts is also permeable to 
hydrogen at high temperaturea well below ite melting 
point and Jacquerod and Perrot have proved that helium 
resembles hydrogen in th s respect In the current number 
of the Comptet ftndut (March 37) M Berthelot chows that 
the use of quartz vessels is still further limited as both 
oxygen and nitrogen tan penetrate into hermetically sealed 
quartz bulbs at 1300° ( Ihus esu-bon heated in sealed 
vocuoue quarts tubes for h If an hour at 1300° C gave 
B mixture of nitrogen snd larbon monoxide on cdoling 
the tube and extracting the gases Experiments were 
made on other substances and oil the facts pointed to the 
conelusian that at a high temperature fused siltca behaves 
towards gases like an sn nal membrane susceptible of 
endnsmoeis and exosmosis the phenomenon depending 
portly on the thickneas of the wall It is clear therefore^ 
Biat before this substance can be uaed with confidence in 
high tamperature work a further study will have to be 
made of its defects m this direction 

1 iix CompttM rendiu ft r March 37 contain 'ui interest 
ing paper on the cryosropic behaviour of hydrocyanic 
and by M Letpieau According to the views of Nemst 
and 1 homson on the relation between the didectnc copoaty 
and the power of electrolytic dissociation the fact that Bie 
dielectric constant of prussic acid is higher than that of 
water should give the acid a higher dissociating power 
M Le^ieau Has accordingly carried out a eerles of ex- 
perimcnti on the lowering of the freezing point of this 
substance by the addition of alcohol chloroform benzene 
water trichloracetic add sulphuric acid potassium wdlde 
and nitrate and has found that for the first nx substoacat 
the cryoscopic constant is between 19 and so whllat for 
the two letter it » iqiproximatdy double Hence the two 
acids which ara strongly ditzoclated in water ara not 
sensibly dissociated in prussic acid solutions of Bie sosm 
strength and this is in accord with the experunentS of 
Kq|ilenberg who found that these idutlons ware had con* 
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ductore these facts bping in contradiction vHA I 
haory On the othttr band the aohitione of po 
sahe in hydrocyanic pdd were found by Kahleftberg 
better conductors than aqueous eolutions of Iha saain cuiii- 
eentratkm and this agree* with tha uiyoecop lc 
according to which the two salts are neeHy ConfpfitWiy. 
dissociated into their ions m prussic aod 

Ma W Woods Smyth will give e lecture»on ‘The 
Bible in the Light of Modem Science at Stafford Rottft, 
lichborne Street Fdgware Road to-morrow Aptil 7 
at f p m 

Mzasas Warrs anu Co will shortly publlzh Mr the 
Ratuinalist Press \saociation Prof Haeckel’s ** Evolution 
of Man being i translation of the recently iseued fifth 
edition of Anti r pogenie 


OUK Ai,7 BONOUICAL COLV^Ji 


Conn 1905 o (GiAcoMMi)—A teeond tdegtXm lroa» 
the Kiel Centnlsulle announces that comat 1905 « waa 
observed bv Prof Aitken at Lick on M“rch s^ The 
position at Mird ayd yh jty ira (Lick MT) «a* 
RAoSh 48m ss dec = +13® 35 4^* 

Apparrntiv then the northern declination is incraqsiM 
and not decreasing as previously stated An error In the 
key by which the code telegrams are tranda||^aubstituted 
decimation for N P D so that the dailj^gljl^emeiit in 
didlnation vhould be read as plus i® 15 ^ _ 

The following elemenU have been computed by Dr E 
Stromgren from obrervations made on March 36 38 and 
30 and are given in Circttiar No yfi of the Kiel Central 
stelle together with a bi-dally ephemerie extending from 
March 30 to April 33 — 

SUment$ 

T 1905 April 3 3098 (M T Berlin) 

“-SS; 9 49] 

a«is6 7 94 h90S0 
= 41 37 4»J 


Ephemrm 

lafi (M T 

Berltn) 




■eeo 


b m • 

6 31 16 

435 369 

98661 

0^ 

6 40 5 

6 49 >3 

+ 37 399 

+ 39 4 « « 

9874s 

093 

6 Sf 39 

7 8 aa 

+ 3 « 509 
+ 33 47 9 

988SS 

087 


Bnghtness on March 36 *10 


PHOTOOBAPHY 01 TIIX COXObA WITHOUT A TOTAL 
—According to a note communicated to the French 
Academy of Sciences and in the opinion of M J_ JansMO, 
M A Hansky has succeeded in p ' “ 

of the unecUpsed sun The 
a la inch teleacope m the e 

sphere which - "*■ 

summit of Mom oianc 
After a number of preliminary expenmants on tha 
idactiTe absorption of zcweni dyed anth vy«<m e anlfa^ 
celom M Hansky obtained a efamblnatlon which^tteMWB 


me opinion w m j sbiwvu. 

i in p^ographuig the corona 
photograjMS were token With 
.xeeptlwiaUy traneparent afiwi- 
t the obeervatory eituated on the 


suffer absorption or dispersion 
terfestrial atmoqibere hr used this 
twelve negatives The individual zereenz were 
by zeaklag » fixed undevi^oped LunMre •*“- '■ 
tte MiltkbM dyes " 
rearranged misr „ 
pe rt ic u le r ditpontion of the 
reauHiog picture The direct 


___the# wi 

o felse effect idoe to iM 
Kram*’ might affect the 
pUoepbMf and 

--- .a-v- jjy. 





NATURE 


54S 



1 MqM htm, (hut |» tb^tir toUr 

Soma ol tha it^threa iir«r* phq»ogf«J*kany 
‘) bjr rapaatad otfpjM, and aatKOducttona of tbam 
mitM to tha aeadamr In praaKttuig the com* 
.^_jn U Janaaen—to whom M Hanifcy adknow. 
I b(a oUtffadona for aaalatanra and advica—auted 
. "tha pbotocrai^ actuall; now tha aolar corona 
inA an Inmialt/ and a parfectton pnU known on the 
photdp^ ^Atainad during total adipoaa" (Compt<.i 

Sano»«raDmia roa Taitm'a Fiaas Pniomc Combt 
( ifin; tl)—Although TanpeL'a firat conat hat not bean 
aato ifainiig ita laat three perihelion pnaagaa, la aince 
'tin, m A Gautier, of the Genera Obaervator;, thlnka 
Chn tha probability of ita re-diroovary thw year ia great 
dnougb to juatify a careful aearch For thia raaaon he 
rafuuiafaea, in No 4008 of the A*iton»mueh* Naeh 
pekitn, tha damentt ha p r epared for tha 1898 apparition 
reduced to the mean equinox of 19050 Aa tU probadila 


Audi 85 remectivdy. tha mean date being the moat prob¬ 
able. TM diMhnation rarlea from -16* to —at* ao that 
tha more aoutberly obaervatoriet are more likely to be 


Riort AacxMaiOMa or iiao Sourmaii Stam—I n an 
npendix to ‘ Obaervatioiia made at the Hong Kong 
Obaonratory during 1903," Prof W Doberck tha dlractm, 
puUiahea ne right aacanaiont of aiao aouthern atara for 
the epoch 1900, aa determined obaervationa made J>y 
Mr J 1 Plummer and himaelf during the yeara 1898 to 

‘’^^mobnrration. were made with a 3-lndb SImma aoni- 
portable tranait inatrument, which together with the 
method of reduction and the oompanaona anth othw cata- 
lo^e^ia briefly diacuaaed in the director’a preface 


tuda, the variation of the R \ from Stone’a correapond- 
tng value the proper motirni and several other particulars 
are given for each star 

Thx Uia Dmphbaou in AsTRONOin —In a communi 
cation to the French Academy of Sciencea, M Salet states 
that he has recently and usefully adapted the ins 
diaphram to a telescope in which the ma^ifieation em 
ployed is 500 The diaphragm la placed very near to the 
plane of the micrometer wues in front of the field lens 
sud Its rauoM d'itrt is to prevent the light from the sky 
and from the illumination of the wires mm reaching the 
eye when feeble objects are being observed, the diaphragm 
being dosed Iqr an external cylinder when the Object has 
t - I-k. .1-- .A- gy reducing the 

1 „L-1 ^ 


been brought to the centre of the field 

j 

: of 1 —.-- 

! being made (Comptet 

’ WAVB-LxiiaTMS —A question 


extant of the micrometer wires, the diaphragm 1 
ducea, or ehminates, the effect of astigmatism 
observations of double stars are being made (C 
rmdM, No 9) 

Cowranct op " Spaxx 

which IS of first importance_- 

ntcUar lina-of-slght work, vis that of the constancy of 
Wkve-lan^a in ^rk spectra taken under vanoua con¬ 
ations m lUsdiarge, has recently been re-wvestlgated by 
Mr O. W Middldcauff at the Jdina Hopkins University' 
A datailed description of the apparatus and methodo em- 
ptered, together with the results ditainad, appear in No a, 
xxi. of the Attnpkymol Journal 
lit, Middlakauff used a concave Rowland grating of 
wtifiifa Hnas to the Indi and a focal leiwth of ai 5 feet 
Tlta aelfdadttction w the spark circuit otM be variea from 
♦Moep to o>oot8 of a bei^, and the eanaeily from 00085 
of a nucrofand, and tha resuibs oMained afford 
atnhg evMeooe tiiat ip tiie case of a aptA dwsharge in 
;dr»,at>atiiioiMiei1e pcaaante, no "sbift^' la wavadwgth 
la pnahieed by variations of self induction or cp^ty 
NO. 1849, VOL. 7 l‘] 


withm tbe above 


A further result obtatasd «dil 
miflhB ia the aro and the apaife 
elements are not measurably diffaraat 


SrlATISJICS OF VARJATJOS^ 

PAPBR coaatating mainly of a laege number M 


of venation has recently bean issued by the Washiagtoa 


_ to be of high 

-- --- They afford aa 

excellent example of the peculiar value of insect studies ia 
reference to many difficult problsnu in biology—a point 
which has lately received fresh emphasis from Prof 
Poulton‘s valedictory address aa Presi«nt of the Entomo- 
iogicAi Society of London 

The authors start with an ' Introduction,’ m which 
they declare their ‘ belief in the marked betterment aad 
effectiveness of practically all variation study when pursued 
from tha pomt of view of the biomatnaan adding, how¬ 
ever, that “ from the writers’ point of view the sRi^ of 
variation ia a phase of biology, and not of matbsmatics ' 
Dealing with the qiecial advantages presented by insect 
dau in this inquiry, they assert that tha pbenomenq pf 
complete metamorpioais afford u imdy moans of distm- 
guiMing variatUMia which are stnctfy blastofenk from 
others which may be in large part acquired Ibis, it 
may be remarked, is only true under certain limitations 
It IS not the case, for instance, as the authors appear to 
think that the unaginal coiour-pattems of lepidoptera are 
uninfluenced by the conditions optaming dunng individual 
devek^pment 

Commg now to the mam subaUnre of the paper. We 
find a senes of short articles or sections giving statiMcs of 
variation in some two doaen ^ecies of Insects Among the 
structures thus dealt With are tha venation and costal 
wing hooks in bees and ants, the venatimi m mats, tiM 
colour patterns of sundry beetles, wasps and bu|ta, the 
eye-spots of certain buttenliea, the tibial spuies, tarsal and 
antennal segments, tactile haira and elytral stnis of othsr 
insects of various orders In the rase of the hive bee it 
is itt^entally shown that the parthenogenetically pro¬ 
duced drones are as subject to variation in their wuigs as 
are the workers of biparental ancestry Ihe results are 
in many rases graphically summarised in the form of tiie 
frequency polygon, and the " mode ’ standard devia¬ 
tion index of variability " and coeffioent of varia¬ 
tion are duly reckoned and recorded in accordance with 
approved biometrical methods It is interesting but not 
surprising to observe that the frequency curve is usually 
in fair correspondence with the law of error 

The paper ends with a section devoted to general 
results ’ Here we think that too much is made of the 
difficulty of distinguishing between congenital variation 
and acquired modification For practical purposes ^ 
distinction is usually obvious enough A little later the 
authors observe The most satisfactory answer to the 
question of the hereditary transmission of acquired cha^ 
acters will come as the result of a quantitative (atahtiieal) 
study of variations known to be blastogenic compared with 
a similar study of variations known to be actmired both 
studies to be made on complete senes of individuals bred 
under quanbtatively determined life conditions ’’ Thm 
seems to us somewhat like using a steam hammer to crack 
an egg It is not astonishing to find that there is lime 
or no evidence of diffenng selection-value in the variaWe 
number of spots on the elytra of>a ladybird, but it hardly 
seems dear that the authors are justified in daiming this 
fact, together with an apparent change of " mods * 
between the years 1895 and imi, as evMsoce in favour 
ol "detemunate variation Before any such inferenoe 
can pnwerly be drawn, the question of posnbla ayrelatioei 
ought at least to ^ considered The authors, howew, 
UTtve on the whole subject at tim satisfactory eondualaa 
tiiat natural adectiou " is after all a logical neoaaaity find 
undoubtedly an actual activdy-regulatlve factor •’ In the 
formation of species F A. D 

Brywnoe L. 
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INTSRRUPTSRS FOR INDUCTION COIIS 
TT ba* been thoti|At that aa acnuot of the toon im 
pMtant forma ol intHTuptar woiUI net bt uanwleosa 
to raadara of Natubs 

A rotating air break intamipter ia afaoirn In Pig > 
An accuratal; balaaccd braaa iljr wheat rw drimn 
by a amali motor ia fitted with two ipaulating a^^nwiU 
I a let into ita periphery Bearing on the fly wheel are two 
copper gaum bruahea a, and a, the circuit ia intemipted 
aa each bruah alipa over from the braaa to tbe inaulating 



portion of the rim It la evident that the arcing whth 
occurs at the break neiees tatea the use of a fire proof in 
sulator A email piece of elate (a in Fig i) la fitted imme 
diatdy bdiind e ch brass segment and this takes the spark 
it la easily renewed the remainder of each insulating 
segment consisting of vul anised fibre 
So far as the writer s aware this type of interrupter 
was first described by Wadsworth in and was used 
by Prof Michelson in some Geisaler tube experiments 
(Am*ruM Jounut Seteitcf pp 496-501 December 1894) 
As might be eapected the suddenness of the break depemls 



on the speed of the motor (or frequency of intarruptioa} In 
Fig a are plotted the results of some experiments bi^ng 
on this point It will be seen that for a given value (root 
mean square) of the prunary current an enormoualy greater 

This fonn of mtemiirtw is not very aapenaive and wotks 
very mtiMactonly so long as tbe primary current does not 
exceed about 5 amperes It shares with die idatinum in 
temipter the advaata« of deanliness Renee^and repairs 
cost very little as the only parts which am subjset^to 
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May conaklerable wear are tbe slats di stau ee pI SBi a f M 
rim of the ilywbad m«y occasionally raqa^ (KingAift 
It It important to kaep Che edges at the bteae tiwiditii 
segme n t s and the surfaesa of tba slate dlstaaee-plfloetofH|ar 
by tbe occasional applieatioii of fine sand-panar , ^ 

la ng 3 are shown the easeotial parts oT^ 
of a douUe^ipper ' mterrupter The doobio nufiMar* 
driven crank c camae two connecdiigrods OK, daefc Cf 
which la attached to a c r oaa h ead c h Bach cro sa h aa i u) 
fixed to the top of a stiff rod a which oataaa Mwean 
guldonqirlngt a b and through the guidadikiek ot 7IW 
lattar u supported by a strong bracket ■ aerawad to tho 
stand supporting the motor Each re cip ro ca ting rod m$i 4 ^ 
to an amalgamated copper wire c w srhidi di^ into tha 
mercury It will be reMlly seen that by tfaa adoptioo of tho 
two-ounk arrangement the frequency it doubled tor a gtveo 
■pwd as compared with tbe single*crank intarroptar, for 
whda with the latter there ia only a tingle break per revci m 
tmn the former g ves two breaks per revoludon 00a Of me 
contact rods or dippers entering the mer 
cury shortly after the other twa i«t it The 
marcuiy cup iti>elf is made adjustable in a 
vertical direction and is as usual immaratd flHe"/ » 
in idcohgl 

The curve marked douMe dipper in Ifr 

Fig 4 gives the results of a test with this -i\ iL. 

form of interrupter The frequency of inter ''ll fr^ 
ruptum was as The rssulta correspond fairly U// 
well with those (dotted in Pig a for the w/ 
rotary air break interrupter at a frequency 
of 40 T-V ** 

This type of interrupter is comparatively Tr 
cheap and simple and works very ateadilj^dm ^ 
There it no compl cated machaniam to git^^ 
out of order and only a small quantity of d 

mercury la requ red (about alb ) n 

One of the moat successful types of rotary 
Ibterrupter la the mercury jet mterrupter f ¥ 
Several variebes of tbia have been used One » 

of the beet known is shown in Fig 5 Tbe ^ 0 B r 

vertical motor driven shaft a carries a E B 

cyl nder c the lower portion of which is cut | 1 

up into a number of teeth T Tbe shaft a 
IS (ontmued downwards and passes through 
tho m«r ury |u p casing Tho mercury 

pump s of very iimple construction and U 
shown in F g 5 (b) Inside a flat oval box 
which forms the pump casing are arranged 
two thick toothed wheels One of theee u 
mounted on the lower end of tbe shaft a 
which rarnes tl e toothed cylinder Fig 3 (a) 
and dr vee the c tber fhe wheels fit the . 

inside of the ca* ng very closely and are pUi-. 

arranged to rotate as indicated by the arrows I lo 
in Fig s (b) Tho mercury imprisoned J] 

between the teeth of the wheels and tbe ||cw' 

casing is consequently carried round and 11 

forced through the noule The issuing fins f 

jet of mercury mj—F ig 5 (a)-^ directed .,0 , 
against the rotat ng teeth the break taking 
place at the vert cm edge of a tooth The might of the 
nozxle N Is adjustable and by this means the magnltuds of 
tbe current may be regulated as by raiaing the fioale tba 
jet will be d reeled against a tooth for K longer period, 
and the current w II attam a larger value before the break 
takes place Ihe entire mechanism of this intcmiptar ia 
contamed in a strong cylindrical glass vessel the lower 
portion of which contains mercury in whkh the punqs ia 
immersed and with which the pump chamber fn^ cam 
muniiates by means of a auction orifica wtiile eb^ th* 
mercury u the usual alcohol filling the bulk of the vcMal 
If in good working order tbe mcrcuiy Jet int e rr upt er 
gtvea excellent resulte as may be taan by rMetriog tb tht 
curve marked mercury jet in Fig 4 which cosTreponaa 
to a frequency of interruption ■■40 A companaoii w tidk 
curve with that given in Fig a for tbe rotating aMvesds 
Interrupter at once Aowa the eupenonty of tba Jet Jatre* 
ruptar The mercury Jet mterrupter la much menaax|Hmdivo 
and complicated than the' douUa-dipper' type, «nd rmitfaa 
« larger amount of marcury but it yMda eomawha^ bet^ 
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|f tf to lAown tlw WabMlt inMrruptir A large rect< 

^-1 coaUtalng dilute aulphuric acid ic 

—«■, me • • ■ ■ • 


■a. ^ termbud t. to in connectwn with the lead 
It tv, vrhicfa fenna ue kathode The bndge-ptece a 



wipportt two rack rode a and the anode terminal t, Each 
rack rod la geared with a pinion by meana ol which it 
MV be raiaed or lowered aa retired uh being the milled 
heada for turmng the piniona The rack roda are continued 
downwarda in the form of thinner roda enarcled by gtaae 





(ubea at and finally end m ati£F platinum pouita pp around 
which the tapered enda of the tubea fit very cloaely By 
raiaing or lowering either anode a amaller or greater aurface 
It may be expoaed to the aurrounding electrolyte Ihe 
denalty of the acid dependa on the voltage at which the 



n« tf Pin 7 


totomwter to to be aupphed The interruptor to connected 
la wMaa adtb the prfanary of the indnctioa ooU, and, if 
mbmmrx, with an additional adf Inductance Aa aoon oa 
the ^rcalt to doaed and provided the area of anode aurface 
talydind to the etoCtralyta to not esceaaiva, ondethe aelf> 
MO. 1849. VOL 71] 


inductance not too amoll the interrupter begina to act A 
pink glow a^peara around the eatretniUee of the enodes, the 
mtemipter emita a loud note of definite pitch and a aboarer 
of aporka la produced acroaa the epace between the eecondary 
tormmato of the cod Bubblee of gaa ruah up each glaae 
tube OT the electrolyte neea m each tube and may overflow 
through the tide imeninga o 

Another form of electrolytic interrupler originally due to 
Caldwell but aubeequently improved and modified in varioua 
waya bv othera la ahown in Fig 7 Ihe terminal r, la 
aa in the Wehneit interrupter connected to a lead |Mate 
But instead of a platinum anode a lead plate is also used 
for the other electrode This secood lead plate is surrounded 
by a glass tube o t which completely eeparatee it from the 
rem'iinder of the electrolyte except for a small perforation 
at the bottom of the tube through which pastes the pointed 
end P of a long glass rod o supported m a tubular rack 
rod a which may raised or lowwed by means of o) pinion 
htted with the milled head u 11 The area of communlcatioa 
between the electrolyte m the tube and that outeide Is con> 
trolled by raising or lowering the conical glass plug Either 
electrode may be ueed indifferently at a^|ode or kathode 
The break takee place at the perforation of the glasa tube 

In concluwon thanks must be expressed to Mr A C 
Cossor of M Famngdon Road B C who very klndV 
provided an induction coil and a number of interrupten 
required to carry out the tests recorded tn this article 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

It It stated that Sir l\illiam MacDonald of Montreal 
has decided to give 800 oool toward the erection of a 
normal school at »t Anne de Bellevue a few milet distant 
from Montreal and the erection and endowment of an 
ag^cultural college at the tame place 

Thbrx is no sign of diminution in the Interest shown 
by public authorities and Iv private benefactors for higher 
education in the United Slates We learn from Scum 
that by the will of Mrs Stanford about 400000! u be 
queathed to Leland Stanford Junior University Tba luu 
versity also comes into possession of the house built by 
Senator Stanford at San hrancisco and its contents, which 
are valued at more than 400 oool The legislature of 
North Carolina has appropriated to 000! for the erection 
of a chemical laboratory at the University of North 
Carolina 

Wa have received a copy of the proepectua of coureee 
of instruction in poultry keeping held at University College 
Reading and the college poultry farm at fheale fho 
farm which is of about 40 acres largely meadow land is 
used also as an experim ntol station rhe courses are of 
varying lengths and different degrees of difficulty to meet 
the requirements of all grides of students The practical 
work IS exhaustive and due attention is given to kindred 
technical subjects such as carpentry It appeora that this 
t branch of the work of the college has hod an important 
I inffuenie on ths development of scientific poultry keeping 
in Berkshire and neighbouring counties 

A sTRona committee has been formed for the purpose of 
securing suitable conditions of work and providing oppor 
tunities fpr development of Bedford College for Woman in 
London An appMl to the public on behalf of the college 
has lust been Imed The college which is a srhool of 
the University of I ondon must before long come to an 
end unleaa it cen obtain a large amount of public support 
A freetudd site and a new building are eesential and it le 
eatimated that their cott mav amount to 150 oool Ex 
perience has shown that the leea of the atudents and the 
allotted shva of ths Treasury grant to university colleges 
are not wfficient without conwderable additMool eupp^ 
to carry on the higher education aupptied by the college 
the coet of whloh to constently increasing To moke ttie 
work of the college fully effective it is therefors desirabte 
to obtain hirtbsr andowment to the extent of too oodi, or 
the equivetont income The Senate of the Unlverelty of 
Londm haa ihown approbatioh of the tcheme for re- 
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bounng and endowuui the oollm paaniif tha foltowlnc 
ratolu^ —“ ThatttM aot^SUi of Bedford Cdtei ia 
lenitiitr an appetl for fundi in aeeordaaco with die amme 
■ufcmitted to the Senate be permit t ed to sute that the 
appeal ii made with the knowMae and full approval of 
the Senate ’* The Pnoceu af Walee hai protnleed a 
donation to the fundi, and LAdv Tate hat promlaed 
lo oool for a library to be called alter the late Sir Henry 
Tate Donatkmi to the fund may be lent to Major 
Darwin hon treararer of the coUm, or to Mih Henrietta 
Budc hon lecretaty of the appeal fund, at Bedford Colley 
Baker Street W Fnendi of hl|^ier education for women 
are urged to hdp in placing the college on an adequate 
and permanent baiia 

Mr AaNOLo-FoRim, M P Secretary of State for War, 
diatnbuted the pniea to lucceaaful atudanti of the Wool¬ 
wich Polytechnic on Saturday lait In hu ipeech which 
followed the pmentation of the pmei Mr Arnold Poriter 
emphaiiied the unportance of lound aclentifle and technical 
education He aafd that the great leaion thii countiy^haa 
to learn ii the Importance of scientific organisation There 
was a time, not so long am when we were In the habit 
of laughing at tM methods and ways in vogue on the 
Cuntment and of considering ourselves immeasuraUy 
superior to Germany and other nations But a change 
hu taken place, and these other nations—not by following 
our eaamfue, but by organising on scientific lines—have 
become immeasurably more advauiced and fit to succeed 
than thoM who preceded them one or two generations 
ago, and we have to exert ourselves to protect ourselves 
from defeat hi the industrial contest Referring to the 
importance of ecientihc organiMtlon, Mr Arnold Forster 
spim of an inetance in which he diacovered that the 
electric carbons in use by the Admiralty were largely 
manufactured in France Realising the importance <n 
this in case of war he made inquiries, and as the result 
of these and of experiment it hu hem found possible to 
produce electric carbons in this country of the same per 
faction and accuracy u (hose formerly brought in from 
abroad He expressed his pleasure that a grut step for¬ 
ward hu been made m the matter of atandardislng and 
testing and that in both these departmente this country 
IV abreast of the tinus A good deal could be dona by 
scientific organiMtion and he looked to such institutions 
as the polytechnics to accomplish much in that direction 

Thi oddreu delivered by Prof Henry T Bovey F R S 
at the UnivLi-ul Exposition St Louis 1904 on the funds 
mental conceptions which enter into technology, hu been 
reprinted u a pamphlet Iroim tha UcGm Vnivtrnty 
Uaganne After defining the technolome ” u an inter¬ 
mediary between the uvant and the me^anlc, transUtmg 
the discoveriM of the former into the usu of the Utter, 
Prof Bovey trice to oacertain the controlling tdeu common 
to all technical experts These he uys have all observed 
that nature works in no arbitrary manner, but by fixed 
laws, that if these laws could be brought into right re¬ 
lation with us we might be able to gear our small 
machines to the vast whiel of nature that in the study 
of the Uws of nature there is certainly revealed more of 
the mfinite possibilities of our envuxmment In order to 
study to advantage workers in pure and applied taence 
must get into line with paycholc^al Uws when it will 
be found that the apprehrasion of a fact by the mind re- 
quiru the uerciu of the power of obaervation and the 
observatUMis muat be of a special character minute, 
occuratd, and selective Observation, ha mvs, means to 
sec with attention, and u soon u concentration taku 
place, a proceu of analysis bwins and the woricer poaew 
to cUuiffcation and ganeraliuHon Throughout tbia pro¬ 
cess the tfBiniiig of ma hand atiimiUtes the brain centm 
lechoology hu a two-fold nature first learning by 
spccialisu study how to understand and apply the pnn- 
ciplea of mechanics to 0ie construction of works of utility, 
and secondly training the mind to work euily alaag 
Imes of aelentific thought The Idea of utility, be main- 
Urns seems to be the ny to the distinction between pare 
smence and tedinolngyi indeed, technology may be eoHad 
Ifp child of ecience on one hand, and of Industrial p t n gr ea s 
on the other 
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SOCISTISS AND ACADIOim. 

Rnal Society, March 16—“On (he Otetomu 
Cartaln CUUted Infuaoria itMiIn the 
coatideKd from the Point of VUw 7 *Hat«rag«MMai.^‘' 
By H Charlton MmOIm, MA.MD.FRS 
The weight of precimceptfona agamat the pose l M ht y Of 
the occurrence of heterogeneais hat blthertoa boon to 
strong u to have made it almoet unpoesIliU to obtain tmf 
situate coMideration for the actual evidenot adducad In 
favour of this or that alleged instance But of kfte, pn- 
eonee^ni in the domain of physict and ch em ist r y have 
received severe shocks, and when we are told that a Ob- 
called “ element ’* is daily bemg transformsd and anoCher 
IS actually originating therefrom, there appears moct 
chance of attention being paid to the aHaged eV Ht anoi of 
phenomena in the organic world which would mem to bs 
but the carrying on into a higher pUtform of the fa mRUr 
but important phenomena known u oUotropItm and 
isomenem 

Hitherto, alleged instancu of heterogenesls hov^ with¬ 
out adequate oonsideratioa of evidence, been almoet always 
assunuMl to be results of “ infection," but the writer daims 
that in the caau with which the present memoir la con- 
cerned any such expUnation is quita imposslbU in regard 
to one of the cases at leut in which we have m aeu a of 
living matter to Urge that they average i mm la 
diameter being converted In the couru of thru days Into 
great dilated InfuaorU of equal bulk 
The communication (which is illustrated by a Urge 
number of photomicrographs) deals with two seta oLhetero- 
genetic transformstiona occurring in the great %gs or 
gemnuB " of one of the Urgest of the rotifers, namely 
(1) the transformation of the entire contents of a HydatUa 
en into a tingle great Otoetoma, and (s) tha awment 
Btion of the Hydatma egg into twdve to twenty t|merical 
masses, and the development of these sometimee into 
embryo VorticeU-e and sometimes into embryo Oxytrldne 
( 1 ) The Transformdium of tkt Knttn Content* of a 
Hydatma hgg into a Great Otoetoma —Having witnessed 
on very many occavions the stages of this remarkable 
transformation of the contents of a rotifer’s egg into a 
ciliated infusorium the author is desirous of acquainting 
the Royal Society with the simple procedure needful to en¬ 
able soologists to study for themselves the sense of changes 
leading to a result which many of them may be disposed 
to deem incredible 

All that is necessary is to procure a good stock of these 
large rotifers by plaring some surface mud bavwg a 
coating of Fuglen.s from a ditch in which Hydatinae are 
known to exist into a glass bowl and to pour thereon 
water to a depth of about 4 inches In the course of two 
or three days (with a tempmture of 16” C or 17" C ) if 
the Hydatinss are abundant a good citm Of their Urge 
eggs will be seen at the surface of the fluid, where it Is 
in contact with the gloss 

By the aid of a scalpel passed along their track for a 
short distance groups of twenty or thirty eggs may be 
taken up at one time and genUy pressed off the edge of 
the blade into a smalt white stone pot full Of water 
Some of such small masses of eggs (mixed iMarhaM with 
a few Euglenm) will float, and others will suik After 
seven or eight of these masses have been gathered and 
deposited the cover should be placed upon the pot so as 
to cut off from the eggs all lint rays, both vIslMe and 
invinUe Two other pots should be dmilarly charged 
When the pots have remained covered for thu^-Hx 
hours, one of them may be opened, and soma of Bia sm^ 
masses of eggs from tha bottom of the pot should be 
token up with a tiny pipatte and placed In a drop of water 
on a microscope slip 

On examination by a low power it wiO ba seen that 
there are many empty egg-caeet that within soma eggs 
there are embiyo Hydatinm in different stages of deyiw^ 
ment while within tha remalmng egge the cootenti wW 
different co n sU ti og of on aggregate of mMadS 
pellucid veelcles each containing a few grOmileii, togel^ 
wiHi a variable amount of granules iateraperaed aiM^,, 
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I f t wepd pot is opened two end o I>aU or three 

-- .tpr die egt* iunw |doced therew, and portioni 

jr«p c o m eote erf eumtoed in the Muna way a Urger 
01 empty etg>eaaM wiU be aaen There may 
few or even no developing rodfere itiU within 
die eggs and n other egg-catee inataad of the motion 
Ms veScular contents prmouily seen, great ciliates may 
be found slowly rpvolvfiig, or, under the Influence of the 
Itadd, nipliinng die egg case struggling out and swim 
dUlDg away with ra^ movements partly of rotation 
Some of the Infusoria before they emerge undergo 
Mdpnestatioo into two four or rarel) even into eight 
aute cilwtes 

Tlfe large undivided Infusoria have their bodies densely 
pmeM with large cornuaclea (modiSed repreaentatives of 
the vesicles of an earlier stage) and a large elon^ed 
audeue which can be readily seen in eome of them ^ey 
poeeaae die characteristic ear ehaped mouth indicated by 
the name Otoetoma and cilia are distributed all ovei 
the ho^ in longitudinal lines so as to give the appear 
anoe of a delicate longitudinal atnation 
Aa a control experiment it will be well at the time that 
the poti are charged to place two or three batches of the 
egge with some of the same water into a watch glass 
Whldi IS left exposed to light and at the expiration of 
three or four daye as well as at later periods to search 
among itk Lontenta for any of the same large cihatea and 
alao for any egga in the Intermediate vesictuitf stage above 
referred to rhe author hat invariably found that such j 
aearch yielded only negative results 

In taking botenea of egga m the manner indicated 
to be placed in the pots individual egga will necessarily 
be of different ages It ia only eggs that have not begun 
to devekm which under the cutting off not only ' * 
ordinary light but probably of tome invisible light ray 
become qieedlly trantformed into great ciliated Infusoria 
Cutting off ordmnry light rays alone from the eggs by 
placing them m a tmall covmed glaaa dish ahut up m a 
cupbo^ or box and maintained at the tame temperature 
at before teemed at first not to lead to similar results but 
It was subsequently aeccrtained that the transformation will 
occur undsa: such conditions though only after the lapse 
of about nine days It looks therefore as if the stoppage 
of some invisible raye capable of passing through wood 
but not through stone notably hastens the procees 
During the time that tiieee otiservations were being 
mode and previously no Otottomata had ever been seen 
in asMiclation with Hydatinae except thoee that had been 
taken from the experimental vessels On two occasions 
smee though from wholly different localities OtostomaU 
had been found m aeaoeiation with H^atlnas The adult 
finns have been found to be much uu-ger having from 
two to three timca the length of the great embryoa which 
laaiie from the egg caeca and also to be more highly 
orwaniaed 

Many of theae adul 

to keep for two moii».. m.^ ... .... |.«. ..... 

on e n cy ste d condition svhsn tbsy constitute masses the 
bulk of which Is several ttmes greater than that of Hyda 
tma egn They ore likewise • 

walls sriutily unuke the thin egg c 


I Hydatina agg 
adult aacysted 


couk not f 


a of the Hydatiaa 


sshkh emergea from the egg-caae embodtaa the whole of 
the tranaforme^ aubatance of the egg miituU 

Otnshnna w ever to bs seen wttkm an sgg, dstwarmg i 
cefityab No cillate la aeen until the total contents m ti 
tgft haring been transformed the whole mass bagms i 
roMlve wltiun the egg-caae ae a grtat embryo Otottoma 
<i) 7 hs fTngut of Ttotho to Ttssnty Fortierikw < 
Oa«Rr?riUw from tht Substance of a Smgto ttfUtma Bgg 
•olQuae art most remarkable variauone, wfakji at different 
tmyba hava faaen occasionrily met with m Hydatina eggs 
MkM fmm the expsrinwntal vsstrit 
It flgi^lMtmics ia found to I 
MMsatto tawity more or Ibss equal epl 

ia M wit no maaqa of knowing wbeC- 

l» antMyo Vortferilii or Into embryo 

OMngyiai But if either oi the maseea la aeon to be t« 
volriag witUn its own delieata mrat we may be i 
tM partaeutar sgfg wiU not yW Vorbo^,*i 
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embnos do not revclve betora riipturing their cyata, and 
the Hydatina egg producea either the one or the otlMr 
form—never a mixture of the two 
It cannot be suppoeed that twelve to twenty of rithar 
of theae cUiatea m an embryo condition could penetrate 
the egg case could devour its contents without being eeen 
and would then as embryos encyst themselves (all In two 
days or leas)—only almost immediately after again to 
paM out of their encysted condition and to appear oa the 
active young Vortiorlisc or OxytnehiB the development 
of which the author hah traced 
In ita normal development the Hydatina ogg never 
guea through changes in vhicb it is converted into an 
uggfcgute of minute veai 1 s or into a smaller number of 
separate and larger spheres such ‘is occurs as a prelude 
to the transformation of the egg contents into ciliated In 
fusoria of this or thil k nd 


Oeological Society Msrch 8 —Dr J h Merr F R S 
pres dent in the choir —FxhtUts —A series of photo 
l.raphic views illustrat ng the geological strut ture and 
physi al features of tl c. in untains of Skye A HsuWwr 
The Cullinin diamond Dr F H Mateh By meona 
of lantern slides from photographs the diamond waa shown 
from four points of v ew Tht. stone was a por 
tirn (probably less than halQ of a distorted octahedral 
crystal As it now existed the stone was bounded by 
portionk of four original itahedral surfaces and by four 
cleavage planes 1 he for ner showed in (la es a slight 
turvxture a mamm llary structure stnatens and tri 
angular pittmgk wh Ic tl c cleavage surfaces were dis 
tinguished by greater rckularity aed smoothness Ibe 
stone weighed 3024! rarals Its greatest linear dimension 
was 4 in hes It was of remarkable punty for ko large 
a ktone approaching blue white m colour It was 

found at the beg nning of the present y ar in the yellow 
ground of fhe Premier Mine at a depth of 18 feet below 
the surface Th Prem er Mine was a true pipe 
situated on the farm of Elandafontcin twenty miles north 
east of Pretoria (1 ransvaal) —Papert — Obaervationa on 
some of the I oxonemat da; with descriptions of two new 
species Mibk J Ooimid Shells having more convex 
whorls or less s gn n rial lines of growth than / 
nnuoium cannot be left within the genus Loxmema 
Ihe two new specif s des r bed resemble the type in form 
and in the sinuosity of the lines of growth but the whorls 
ore or lamented with spiral strix two of wh ch frequently 
stand out and give the shell a banded appearance —On 
some Gasteropoda from the Silurian rucks of I langadock 
(Caer narthenshire) M ss J Donald These fossils occur 
almost entirely in the ktate of casts and moulds Eleven 
distinct forms have been made out referable to seven 
genera but only seven are sufficiently well preserved for 
specifac determination I ve of these ore new ncludtng 
one described in the prev ous communication a new genus 
IS desenbed for the rece| tion of Buomphalui funotus 


Cbsmical Society Msrch 15 —Prof W A Tilden, F R S 
mmident in the chair It was announced that Prof 
Percy Frankland bad preunted to the society the audio 
meter made and used bv the late Sir Edward Frankland 
for the anoIysiB of ethyl n 1849 that Prof Retsius of 
Stockholm bad presented an engraving of Beneliue and 
that Mr Oscar Guttmann had presented a bronxe medal 
struck in honour of Roger Bacon in Paris m 181S The 
council on behalf of the society had expressed Its 
thanks for these gifts—Ihe following papers were read — 
The velocity of oxime formation in certain ketonea A W 
Bt msmet The results of measurements of these velocities 
ore generally In agreement with thooe already found 
for the addition of sodium hydrogen sulfite to kstonic 
compounds and sinos the two reactions briong to different 
types It seems prababts that the hindrance to the re 
actions in the case of ketones containing many metiiyl 
groups near tho carbonyl is due to stereochemical and 
not to purely chemical causes—The ultra violst absi^ 
tion spectra of oertam enol ke(o4autonieridss part li 
F C C Daly and C H Oaaoii. The rssutts indicate 
tiiat the absorption band in these compounds Is duo to 
change of linking taking place when one tautomeric form 
passes intd the other It Is possible to account for the 
formation of tho absorption bandd by adopting the physical 
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conceptioii of the atomi at a qnftom of elcctroiu and m 
thu way tha formation of the balm U placed in the eame 
category aa Other apectral pbmomena —Eatariflcation 
umatanU of aubabtpted acrylic acUU J J StidMroiisli 
and D J Waha rf i The eitarifleation conitanta of aome 
twenty two aubatitutad acrylic and allied atida with methyl 
alcohol have bean determined The reanlta indicate that a 
aubatitutcd acrylic acid la estenfied leta readily chan the corre- 
apondlng aaturated add and more readily than the corre 
aponding acetylenic and and that the effect of ntrodunng 
aubatituenta into acrylic ac d la to tower the rate of eatenfi 
cat on — a Chlorocinnamic tcida J J giidherowgh and 
T C Jww a. —P iortho aubatitutad benzoic acid port vi 
Lonvereion of methyl into ethyl eotera J J >wdborww g la 
and T H OaavlM —Simple method for the eatimation of 
acetyl groupa J J gaadboroiach and W ThomM The 
dcetyl denvatira la hydrolyaed with benaeneaulphonic acid 
and the mixture aubjecled to ateom d at llation —Gyno- 
lardin a new cvanogMiet c glucoaide F B bnaaer and 
F H Le— Thu aubstance obtained from the aeeda of 
GynoeariM oiorata haa the formula C ,H , 0 ,N and u 
readily hydrolyaed by gynocardatM the enzyme preaent in 
the aMa and with difficulty by boiling $ per cent hydro 
hionc or aulpharic acid y dding c glucoae hydrogen 
cyan de and an undeterm n d aldmydr or ketone With 
nlkalie it yielda gynoeardmte acti C ,H , 0 , CO,H — 
Catechin and acacatechin Supplementary note A G 
borhin —The action of ethyl dibromopropanetetra 
arboxylate on the diaodium derivat ve of ethyl propane 
trtracarboxylate A correct on W H Portdn, lun — 
Glutaconic acid and the oiveraion of glutanc into 
tnmethylenedlcarboxylic ai d W H borkini jun and 
G Tattoroall —The tranaformationa of highly aubatituted 
nitroamlnobenzenea K J P Orton and A E Smitli — 
An eaymmetric aynthesis of quadrivalent aulphur S 
•mllM It la ohown that the two loomenc d and 1 methyl 
ethylthetlne I menthyl ester brotmdei are produced in equal 
amount from the interact on of methylethyl sulphide and 
I menthvl bromoacetate —The action of • halogen ketonea 
on alkyl sulohidea S •mime It hoa been found that 
certain e halogen aubat tuted ketonea mteract with alkyl 
aulphidea forming the hal dea of oulpb ne baaea Deacrip 
tlona of the producta formed n oeveral rasea are given — 
Pinene uomtroeocyon de md ita derivativea W A 
TIMnn and H ■urroave Pinene uonitrosocyanide la 
ahown to be a n trile and from it haa been obtain^ the 
correaponding pinene won troaocarboxylamide 
C,H.( NOH)CONH, 

which on hydrolyau with hydrochloric acid yielda an oily 
aubatance which la probably the ketonic acid 
O C,H,CO,H 

—Some interactiona of metallic cyanides w th organic 
biaea R de J PImnlitc Strutliwre Descr ptions of a 
number of compounds produced by the interaction of 
phcnylhydrazine with various metallic cyanides are given 
Royal MicroBcopical Society, March 15—Mr A D 
Michael in the chair—A review of the work done by 
metallographers J E StMtf, F R S Illustrations were 
shown of the changes produced In metals by strains a 
diagram of the apparatus by which rapid reversals of 
strains were effected being exhibited in illustration of this 
portion of the subject The effect of the continued hMlng 
of an alloy of copper and tin in boding mercury and also 
that produced by immers on in liquid air were d«non 
strated Slides were also shown to illustrate surface 
flow in antimony and the microscopic structure of the 
new attver standard 


I movements of the planU accelerated ^ 
as to be followed readdy by the eye Mre D H Spew. 
—A eenes of thirty lantern slides from photographs of 
bird life In the Falkland Islands R VaUtatitln —iMper— 
Contributiona to the flora of Liberia Dr <Mto Mtof 
Deacnptiona of 3 new genera and sh new nscies in a 
collection of about ado spec es collected by Mr Alexander 
Whyte In the neighbourhood of Monrovia in three different 
local tiee The flora ebowi a ipecific likeneee to that of 

Sierra Leone and the new gene. 
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Phyateel Bocloty, March 14—Prof J - 
FRb prealdent in Op duur—Mote to ' 
ratioe of to Inverted rotary converter W C Rl 
The veloee of the ndtage ratloa uwaOy ghto t. 
invartad rotary converter make no allowpooe for tU gg 
anee of the ermature In thia note tarma due to Ina Jl 
of armature deelstance are introduced into the ormt.^^ 
theoretical equationa The reeultant voltage to hto 
alternate current a de ta found to be less than )hat ^VsR 
by the usual rule The calculation la only made for Opto 
circuit conditions on the alternate current aide—On 
flux of l^t from the dectric arc with varying pow^ 
supply G B Dviw The paper records the reouHs Of 
experiments made on the electric arc with the foUearlto 
objects -^1) To obtain a series of curves (ot elternatliv 
and continuous arcs of different lengths showing the re« 
lation between the mean ophencal candle powef and tbe 
power supplied to the arc (a) to compare the efllcienciea 
of the alternating and continuous arcs under diflarant cm^ 
ditions of arc length end power supply —On the applieattm 
of the cymometer to tbe measurement of coefllclMCiat Of 
eouplmg of oarillat on transformers Dr J A nmailaiM* 
This paper deals first with tha latest pattern of inatrumeot 
called by the author a cymometer deaigne^ for the 
measurement of tbe fiwmency of electric oacillationa toff 
also the length of long elecinc waves 

Caubridok 

PbiloBophical Society Marrh 13 —Prof Marahall Ward» 
president in the chair—On the relation in aize between 
the megaloapfaera and tha microsphenc and megalotpheric 
teats in the Nummulitaa J J Llotor At the meeting of tbe 
aoaety on October 31 1904 the author dtrei^ attantwo 
to the fact that m the tbrM English apeciaiMpf Nummu 
lues VIZ N lamgaUu vanolaruM and both 

megaloapheric and microinihenc forma were rapr ea a n tad 
and associated in the Brackicaham and Barton beds of tha 
Hampshire baain A compenaon of the sizes of tha 
megaloai^ares in these species suggested that a definite 
relation might ex at between them and the sixes of the 
whole microapher i testa To examine this question savwat 
species have been studied Arranging thto species in 
order of the sizes of the megaloqiherea this is found to 
come de with ibe order of the volumes of the microsphenc 
tests (with the exception Of the vanety obetuz of N pzr<- 
foratus the microapher c test of which folia one place out 
in tbe senes )—1 he penguins of the Antarctic E A 
•« —The old moraines of South Victoria Land H T 
mr The paper first dealt with the topography of 
South Victoria Land a land consisting of a range of 
mountains some 800 miles long in a north and south direct 
tion with a steep eastward face on an average 10 000 f^ 
high facing the sea and buttressing a vast mtarlor kw 
field Details were given of the stranded moraines 00 
Cape Adore on the Possession Islands and on Franklin 
Island as well as those high on the dopes of Mount 
Erebus and Terror The latter could only have been landeil 
there by the Ross ice sheet being thicker tbag it is at 
preaent Reversed glaciers glaciers not reachwg tha asa 
and beheaded glaciers were meationad all pointiiig to the 
•ame conclus on a retreat of the ice This retreat la now 
going on so that increase of cold could not produce a 
greater glaciation If this former greater extensum won 
due to a wamirr climate why have tbe New Zetdand 
glaciera decreased of late and what Is the connection oi 
the Ice-age of Europe with the Great Glacier Epoch '* 
of New Zealand and Patagonia ?—Notes on a ooBeetloa off 
parasites from the museum of University Collage, Dimdeai 
A E Miiplto The odtectlon consisted of fifteen snecito 
of Nematoda and ten Ceatoda and cams matnly from 
marina otumala of the northern seas ea might have basn 
expected from the importance of Dundee as a wboUaff 
oentra —On the maturation of the ttg and r*-*- ■*—•— 
ment m certain aawfiiea (Tenthreffinidts) L 
In the eggs of sasrfliaa which ptoduee mal „ 

fertUited QtemaUu nhatn N N pmhdmi 

second polar nucleus conjuarataa with the uwar dtoghtar 
nucleus of the first polar liody Tlie ooqjugmdnc ntolitt 
then break up into a group of chro m osomal which »« n**t* 
twice tha number that la round In the maturatiea mRoaba* 
These chromosomes persist for some hours but ""sUy dl^ 
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In tbs neclM whleb pioducn fanalet from un 
•B^a (PmciImonm UtUaUm Utm ttk re* fufd 
r) DO oo^ttgDtlon betwron^^ nuclei tekee 


^_— oonjugitlon_. , 

In all caaae roe etfnudetie Hidca into the j<ilk 
bI«M/ fee to the etna m the embno and the dutuno 
thfnTavirober remaina the aame aa Uiat ohdkrved In the 
taaDiration diviaiona Centroaooiea were neaer aaen in the 
materiitian mitoaea but are preaent in the diviaion apmdlee 
of we jolU^clei and blaatoderm of both fertiliaed and 
afa]^ egge —denaltiea of the earth a cruat beneath con 
tfnwta and oCeana compared Rev O rMwr 

Paru 

Aaademr ot Sciencea, March a; —M Trooat in the chair 
—On vaaaela of fuaed atlica their employment m chem itry 
and their permeabUity M aorthoioe (eee p 544)—The 
eonatnictum in an opaque homogen^a medium of 
luminoua raya wh ch penetrate by a plane face J 
■OMoelHoeei —On surra and the differentiation of try 
panoaomea A Lavorawi and F Moenil An experimental 
comparison of the trypanosomes of surra arising In the 
idand of Mauritius and in India showa that they are 
moiphotogicaly the same but the patbomlc action upon 
animats fii the laboratory showed aome differencea between 
the two trypanosomes It seems clear that the trypono 
somee ot surra of Mauritme and of India are the same 
apeues There are three species which dlffar in their viru 
Imoe the order of activity being India Mauritius and 
Mbori —On the plants from the Coal measures found in 
the bormjn at Pply Lesmdmls and Pont k Masson R 
Railor The impressions of plants found at Eply corre¬ 
spond to a well marked Westphalian flora Of the spect 
mens from the Lesmdnils boring two Lonehopteru 
Dtfrttmcet and Ctngularta typtea have hitherto been 
obrorved in the Sam coal basin and hence would appear 
to pomt to the beds now being explored being a prolong 
ation of this field The apecimens from Pont k Mousson 
also point to the Sarrebruck stage of the Weat|dialian 
measures —On the monochloro derivatives of methyl 
cyekthexone Paul tnhsitlwr and Alp MsUllw Chlorme 
acts readily upon methylcyclohexanone at the ordinary 
temperature giving nse to numerous thlonnated derive 
tives Of these a special study has been made of the 
nwnodilor-denvativea the ma n product being stuiwn to 
consist of two of the five possible isomers —Prof vai 
Hoff was elected a correapondont for the section ^ 
maehames in the place of the late Prof Willard Gibbs — 
The search for Tempel s penodic comet (1867 a) m 1905 
R OaiitlMc This comet first seen in 18^ and again 
in 1873 and 1879 did not make its reappearance as pre 
dieted in 188$ 1893 and 1898 Ihe date of its possible 
afqiearanoe m 1905 is discussed and its elements calcu 
lated The author expresses the hope that a speaal search 
will be made over the regions ind cated by observatories 
p ossess in g instruments of sufficient power or equipped with 

photogra^ic a|q>aratus —On Coulomb s law L- 

I some remarks of M Painlevd on 


formed of numerous brlllii 

the electric are The apt____ „„ 

prsviouriy described by the author Instead of the inter 
ference bands being observed directly they are viewtri 
through a spectroscope the rilt of triiich may be left 
fairly large unless rays very close together are under 
obeervation The arrangement poeoesses several advon 
tagss over the earher form the chief beiag that there is 
no possfbUity of mistaking the radiation under examln 
ation —An electrometer with sextants and a neutral 
needle M OsilsMMwnfa The theory of the instrument is 
^ven togedier wirii Its experimental venfleaQon The 
ustrumeat gave a defioedon of 310 mn for a potential 
dlfforanea of one volt and the d^can can be increased 
three tiotiee by a slight modification of the atrongeoiMts 
•“The oxUarion of motate in the cold in pretence of 
ata m onla C aanci«n«n and O n aap h i iH ai. In the 
p wa ene t of ammonia the slow oxidation by oxygin at the 
ordinary temperatnie of a largo number of meieUf tskes 
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cyanic acid M Lee pl enw (oee p 544) —Ferric ethylate 
PeuI HlMMarrieC. The author haa repeated the ezperlmente 
of Cnmaux and concludes that the aoluble feme ethylate 
described by the latter does not exist The compound 
always contains sodium —On substituted ureas from 
natural leucine MM Hugeunenq and MerM From the 
carbimide of the ethyl ester of Iwcine the authors have 
preporod leucine bydanto c acid the mixed urea of leucine 
and anllme and symmetrical leucine urea —On aome 
lodomercurates of pyndine Maurice Pmnqiile.—On the 
heat of formation of calcium hydride and mtride A 
auRta and Henry nneeet. By distiiling commercial 
calcium in a vacuum with rapiii cooling m the vapour 
the Butbora succaeded n obtaining the metal in a pure 
atate and in a finely divided condition suitable for Ita 
conversion mto the b^r de and mtnde The calorimetric 
resulte ahow that all the heata of formation of calcium 
compounds based on 1 homien ■ data ought to be in 
creased by 304 color es Th s givee a positive ineteod of 
a negative heat of forn at on for calcium carbide —Some 
a{q>l cations of Watt ■ pr nciple to the dissociation of tlM 
c fbonatea of lead and slver Albert Oaloon—Ihe heat 
of format on of oximei Ph lAndriau *The amount of 
heat given off by the reaction between aldehydes and* 
ketones has been stud ed in two ways firstly by t^ 
interaction of the two kubstances m aqueous solution in 
presence of soda and secondly indirectly by the bomb 
calorimeter Figures are g ven for oximee derived from 
acetone acetaldwyde methyl-ethyl ketone benxoldehyde 
acetophenone camphor and diphenyl ketone good agree 
ment being obtained between the two methods —On 
ongln and composition of the essence of herb bennet root 
Fm Bourqualat and H tMriawwy It is found that the 
essental oil does not exist preformed m the plant but la 
the result of the interact on of a new enzyme upon a 
glucoside Ihe smelt s due to the pretence of eugmol 
the Utter being identified by conversion mto its benzoyl 
ester—On the exper mental basts of the reticular hypo 
thesis G grlwdal —On a case of commensalism between 
a species of Balanoglossus and LapidMthrma Oigostt 
Ch Onsviwr—On the cause of the var ations m the 
length of the intestine in the larvae of Rano eanilsMfa 
1 mile rung It is shown that the shortening is retarded 
by the presence of undigested substances the shortening 
taking place when the intest ne is empty —On the growTO 
n weght of the guinea p g Mile M gtafaiMswata. 
The relat on found brtweei weight and age is shown in 
the form of two curves algebraic expreiuons for which 
are also given —On the hsats of oombuttion of the nervous 
ind muscular tissue of the gumea pig expressed as a 
funct on of the age J Tribot —Contnbut on to the study 
of and dyscros a M A Poa g rwa and Mile B 1 fluMidm 
—The act on of calc urn permanganate upon the toxins of 
tetanus diphtheria and tubercu^s J taiadmii—On a 
rase of osteomalacia causing extreme deformation of the 
skeleton and terminated by a spontaneous retrocesrion 
of the lesons P Bwrgar—On the favourable action of 
the X rays in some cases of non suppurating tuberculous 
adenopathy J ■argowl* —The pabeontological die 
covenes of M de Morgan n Peraia H DwwvIlM—On 
the d scovery of coal at Meurthe et Moselle C Oavaiiiwr 
—On the boring for coal at Meurthe-et Moaellt R 
NiokM*—The discovery of a workable aeam of coal in 
French Lorraine Francis Umr—On the course of the 
eolidlfication of the earth A l ^ iso A discuss m of the 
views on this question recently put forward by MM Loswy 
and Puiseuz --On the influence of eclipses on the move 
ment of the atmosidiere W Pofurtplla and Paul 
■ o rd a.' T he relation between the density and oallnlty of 
sea water A Oho w lHar 


Imu 

Aalatie Society of Bengal, MarcS i —Earwigs nf the 
Indian Mutqim M Btirr A list of the spacunans In the 
Indian Museum with descriptions of four new qiccles — 
On the freshwater polype of the Calcutta tanks with 
exhibition of livliv qieumens N AnsMuidai*. The 
pdype of the Calcutta tanks Is identical with Hydra 
vtridu Limu It vanes considerably In colour What la 
probably tba samt apeciee baa been seen in the botanic 
gordena at Penang —The compoMtlon of the oil from Bir 
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A DOCTORS VIEW*OF THE EAST 
Jht Othtr Side of the lantern By Sij Prederick 

Treve* Bart Pp xvi + 434 (LorKlon Castell 

and Co Ltd 1904) Price 12s net 
AN admirable book t book written m terse and 
epigrammatic style -is full of cleverness is an> 
thing written by Kipling and intensely interesting is 
illustrative of the first impressions conveyed to a 
highly trained ind observant mind by the familiar and 
superficial details of e«istem life But there is nothing 
deeper in the book thon first impressions and it w'is 
perhaps inevitable thit to the student of humin nature 
undtr those aspects of sorrow ind suffering which 
shadow the sick bed nnd the hospital those first im 
pressions should be tinged with the pithos and sad 
ness rather than with the brightness and fulness of 
the east md that the genenl tone of the boerft should 
be almost pessimistic It is is if the lantern had 
proved to be no better thnn 1 tommon bull s eye 
with nothing on the f ir side but deep shadoiv and the 
policeman Not that the book is wanting in humour 
by any means On the contriry some of the quaint 
outlines of men ind things sketched in by the artist s 
hand are as full of humour is inythin^, drawn by 
Phil May but it is the grim humour of the mm who 
complained in South Africi of the plague of women 
<uid flies ' rather than that of the ordinary holiday I 
tourist infested with the light ind sunshine of the 
eastern world 

The fascination of the book lies in the strength of 
It and Its appeal to ordimry experience What Sir 
Frederick Treves describes with 1 few powerful and 
graphic touches of the pen is whit we dll know and 
havt seen thousinds of times for ourselves and it is 
the reproduction of our own unwritten (and perhaps 
unrecognised) sensitions thit gives such pleasure to 
the understanding The keen power of observation 
possessed by men who ire tnined by medical ex 
penence to judge chiracter bv the small superficial 
details of every diy action is sometimes almost un 
canny to those who have lyos to see but see not 
passing from country to countrj well wnpped up in 
a liyir of self sitisfied insulirity regirding the 
changeful world of hum in existence us i sort of 
variety show with no rcility it the back of it 
Occasionilly no doubt Sir Frederick permits in 
artistic finev to introduce embellishments into the 
arena of actuil observition but where this occurs one 
cannot but recognise th it he share s with Turner the 
great faculty of rendering his picture all the more 
truthful in realising the impression which he seeks 
to convey 

From the very start at lilburv the author displays 
a powerful conception of ill the se minor features of 
the voyage eastward which are the framework and 
makmg of the voyager s daily experience He begins 
with his fellow passengers As an arena for the 
duplay of the resources of selfishness a departing ship 
has great advantages ' and follows this up with a 
I “cord of the moon little stntigcms in which 
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travellers will permit themselves to indulge on such 
occasions and (it should be fairly admitted) on such 
occasions only If there was anything of the usual 
gocxl fellowship and interchange of little kindnesses 
which usually distinguishes the fellow voyagers of a 
P and O ship (many of whom ire necessarily well 
acquainted with each other) Sir Frederick does not 
seem to hive remarked them He is impressed with 
the aspect of selfishness onlv He is deeply interested 
in Gibrall ir (the Rock of the past rather th in of the 
present) charmed with the vision of Crete inclined 
to relieve Port Said from the weight of universal 
anathema with which it is invested, and disappointed 
with India At least so one gathers from his book 
He IS profoundly impressed with the multitudes of 
India ind with the melancholv which tmges their 
whole existence The truth is that the multitudes 
would not so much sif,nify if they wire equally dis¬ 
tributed over the whole coiAinent and a comparison 
with France in the matter of population is ineffective* 
fer the reason that France much wants more people 
thin she possesses It is however the growing of 
the multitudes (checked even though it be by periodic 
famines over vast inis) that affords most senous 
consideration to Indian administrators 

I he gencril previUnre of in atmosphere of 
melancholy pc rv iding native life in India is real 
enough and it is this which tends greatly to discount 
Uic chequered pleasures of European existence in that 
country For it is an undoubted fact that in spite of 
isolation and exile in this land of regrets (the 
land of grim extremes Sir Frederick calls it) and 
the absence of so much that makes life worth living 
under Furopein skies life in India has more in it of 
pleasure than of pain There are few who leave India 
quite of their own free will and many who would 
glidly end Ihcir days there were it not for the dis 
jointing of all ties of friendship by the departure to 
England of those whom the) know best incl love best 
in their own scxrial circle 

Sir Frederick (perhaps naturally) appears to asso¬ 
ciate melancholy with misery The association is by 
no means true cf India whatever it may be in other 
linds nor does he with all his profound knowledge 
of human nature and the effect of environment and 
occupition thereon quite appreciate the point of view 
from wh ch the native looks at the conditions of his 
own cxistcnri For inst ncc he finds in the Pahdn 
(th( hill men of the Himalayas) a class of people 
condimnid to work as beasts of burden all their lives 
Visiting Simla in the off ’ season he finds these 
men of the hills pervading the Tibit road toiling 
painfullv towards the Simla market loaded with 
planks of siwn wood They move slowl) and they 
walk in single file and when the path is narrow they 
must move sideways In one day I met no less than 
fifty creeping wretches in this inhuman procession 
if there were but a transverse beam to the plank each 
one of these bent men might be carrying his own 
cross to a far-off place of crucifixion If the author 
had waited until the wretches had stacked their 
planks for the evening lit their fires for cooking and 
gathered round for the day’s ending he would have 
n H 
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found no chp«n»r happior hearted folk on the face 
of the earth than thi\ There is nothing melancholy 
about the Pthdri It is perhaps extr lordiniry that any 
piople who are content (for there is no necessity in 
this cise) to t ikc thi pi ue of beasts of burden should 
b< so absolutely un iw in of the depth of their own 
mistrablt dcgridition But so it is and they would 
no more thank Sir 1 redenck for drawing them as 
tentr il figun s in i piilure of a “ circk in Purgitory ’ 
than would tht bin bukid inhibilants of thi ba/aar 
think tht good missionirv for tailing thtm indecent 
If he tritd to turn a Pih-lri into i hospital ordcrlj 
and to wtin him from his mountains ind his planks 
the contrict would not list for t wiik' 

But It is nectssaril> cnly with the outward aspntof 
things Indi in that the t isual tr ivcller i ui possibly 
di il ind It IS the frcshniss and vigour of Sir 
biidiruks descriptions of nitive lifi his lovt of 
colour ind eiitun that make ihi ihirni of 
I his book ( m invthing be bttur thin his 
dtscripUon of the siii ill shopketpi r of the ba/aar? 
Ht lives in th« strut coram pojtulo and his mnti 
lift is gintrouslv laid ip«n to fhi public gi/e In 
tht inoinmg ht ni n think will to wash himsilf in 
fiont of his shop ind to clt in lus tttth with i slick 
whili hi cnurhis imongst his goods and spits into 
tht line lit sits in Ihi ground in Ihi opiii to hive 
his head shavtd ind w itthcs the flight of tht birber s 
ri/or h\ me ins of i hind glass Th< birbir squats 
in front of him and from time to time whtts his 
bhdt upon his niktd kg Iho shopkeeper will 
chingc his ikitlus hi fin thi tvcs of thi world when 
si> moved Ho ilso i its in the i pen and iftcr tht 
mtal ho w ishts his mouth with osuntUious publiiity 
ind omptiis his bowl into the road 
In moving amongst tht historiial titiis of India 
ind in di scribing thorn m detail tht re is of course i 
dinger of treading on ihr skirts of thi guidr book 
Sir Frederick only escijns thi peril bv the strength 
ind beautv of his dcstriptions of ihesi rtliis of the 
p 1st and his ketn ippn ii ition of the stories th it thcsi 
Stones can tell, his power of investing palaces and 
forts with all the movrmtnt and glittir tht coming 
ind going of p ist races of kings m iking tliese old 
w ills live once more undir the light of in Indii which 
shill never bt igiin It is all delightful reading and 
the stirring India of Sir i rcdcrick s imiginmgs owns 
in cnihantiiii lit wliiih is wanting in the shadowed 
India of his latter d iv observation Ihere is not much 
said ibout Cilcutta Ihi flavour of the place thit 
issenii of corrupiion which has rotted for a second 
time ’ (Kipling) stems to have been too much for 
the author, ind yet we know that Calcutta is reckoned 
(st itistieall) at Icist) to be oni of the wholcsomest 
iities of the world tvin when judged by the Euro¬ 
pean stand ird 

Passing from India to Burma one is not surprised 
at the iir of relief which pervades his book w hen deal¬ 
ing with that bnght and 1 lughtcr-loving land Not 
even the stern critic of woman’s mission in camp and 
hospital can resist the ftsemaUon of the Burmese 
ixiquctte, and bis dcscnption of Burma and Ceylon 
(where, en passant, the emment surgeon was intro- 
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duced to the devil of appendicitis and found him 
unreason ibly nouy ”) includes the bett and 
brightest chapter in the book 
China falls again wlthm the shadows cast by the 
far sidi of the lantern The “ nightmare city of 
C inton ” hi re “ such peace as is to be found m 
the ritv lies only on the green hill side without the 
walls when the dead are sleeping ” gifts the key 
note of the ilinost morbid view of Chinese sodal 
existentt which ts taken by the author, and yet 
throughout lus story of (hin i and Japan (which 
countr) be ilsu finds somewhat dis ippomting) there 
IS thi simi bnlli mey of disiription the same fertile 
jiower of supphmg precisely the right touch that is 
required to ceinplitt the sketch thit marks the work 
IS originil from beginning to end It is almost 
Kiplingisqur (I t< in 1 word) in its epigramm itic 
summirv of the usu illy compile lUd view of eistem 
hum iniU ind its environment It is the best book 
of trivel that his biin written for m irs, and yet 
whin one ills t down rej^rctfully {rcgntfully bix^ause 
It his lime t m end) i fcilmg of thankfulness 
steals ovc r one th it the c ndli ss prtKt ssion of human 
life ind ill till sweet v irietv of n iture in the east 
is usu illy rinj^cd for view be foie oui i\is untintid by 
the medium <f medic il spec inks I II H 


A BOOK OA Ml SH US 
Museums Ihttr History and their Use utth a 
Bibliography and Iist of Muiiums in the United 
Kingdom Bv D Mum\ ^ Vols Vol 1 pp 
xv+y39 v<l II pp xm l-3?c, vol in pp 363 
(Glasgow MiiLchose ind Sons 11J04) Pnie \2S 

Yyl hive re id the text of the fiist volume of this 
work (the second ind thud are devoted to 
bibliogriphy Ac) from title pigi to index with tht 
greatest pie isure ind s ifisf 11 tiori end c in then fon 
rieoinmend it to the best itumion of those interested 
in thi histoiv ind piogiess of museums The book 
list If offers in illustrition of in i volution somewhat 
simil ir to Ih II of m tn\ of those institutions for it is 
bised on in iddress diliverexl bv the author in his 
lip inly IS president to the (ilisgow \rchaeologicaI 
Soiiety so lonj, ego es the winter of iSejy and from 
this sknder foundation it his gridually grown to its 
piesint diminsions Muih of the original address 
ippears to rimiin in the final chapter of the text 
when wi hnd the luthor tomparing the state of 
museums in iSejy to wh it it was half a century earlier 
ind whit he presumes it will be in the future 
Ihe work which claims to be the first really full 
and ipproximately complete leiount of museum his¬ 
tory in generil is confessedly written from the stand¬ 
point of an irchsBologist rather than of a naturalist, 
and it IS none the worse for this although as we 
shall point out there art a few instances where it 
would hivi been well had the author taken counsel 
with his /cxilogical colle igues Before pnxeeding to 
a brief notice of some of the leading features of the 
text It may be well to mention that tht list of 
musi'ums in the Bntish Islands is based on the one 
prepared by the Museums Association in 1887, and 
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that in the bibliographical and ‘ muteographicil 
Ibtt forming the subject of the second and third 
ydumes reference is made only to museums of sihich 
there are printed catalogues or descriptions or to 
which reference is made in other works Consc 
quently faany museums includmg a few of soim 
importance are not referred to at all In the cast 
of large institutions like the British Museum onh 
such publications ss refer dirtrtly to the building md 
Its contents sre quoted so th it the strictly scientihc 
‘ catalogues find no place m Dr Muinv s lists 
That these lists whuh must have involved an 
immense amount of labour in their prepintion will 
prove of great interest to “ museographists in Ihr 
future cm scarcely be doubted We are unable how 
ever to find any reference to Dr A B Meaer s well 
known survey of Luropean and \merican museums 

In his first chapter the author dibcussts whit wc 
may tall rudiments of must urns direcung special it 
tention to curiositits and nriliLs preserved in churches 
and cathedrals \niong these we miss i reference to 
the horn of the lurochs or extinct wild on preserved 
in the cathedral at Strissburg up to the time tf tin 
hrench revolution Some Old Exhibits forms the 
title of the sixth chapter in which reference is made 
to our mcestors extraordinaiy btlief in the medicinal 
value of mummy uniiorn s horn ind suth like 
In discussing the socalled gimts boms the author 
makes i strange mist ike (pp 46 and 47) in regaid 
to the bones which were assigned eirly in the seven 
teenth century to Tcutobochus Rex stitmg thit they 
turned out to be those of a gnnt salamander where is 
they were really those of a m immoth Dr Murray has 
evi^ntly confhsid these remains with Schtuthzers 
Homo dtluvu festis based on the fossil salamander of 
the (Eningen Pliocene 

Here wc may take the opjx rtunity of alluding to 
certain other errors in conneition with zoiligiril 
matters On p 58 for instanii we hnd the nimi 
of the red dter given as Cervus elephas which might 
well be attributed to the printers devil were it 
not that I few lines later the author deliberatily stites 
that this animal was the of the Greeks 1 

\gain in discussing the barnacle-goosc myth thi 
author makes the following stiltment (p 76) 

Sir Robert Sibbald ibout th« sime tinii «\ 
amine d thi whole subject jjers n ill> and shew d th it 
the Birnacli goos (Birmcla I n >p 11) w is a bird 
produced from in egg and ih it the Birniil shill 
(Concha xnatifera) insti id of biing thit ill w s 1 
pholas the Scots pidd iks 

If Sibbald made this misidintification ihi mistikt 
should hive bien piintid tut—we st iritly d ire think 
the author behevis it to be true As i minor tnxr 
it may bi poinltd out that thi sktletons referred U 
on p 187 as thosi of the m immoth ire really rtfer 
able to the mastixlon Fimllv the statement rn 
p 136 that the Slonne herbarium has recently be n 
transferred from Montague Houte to thi Niturd 
History Museum is wart elv i xact or up to date 

Reverting to our survey of the contents of the first 
volume we hnd in ihipter vii an atiount of some 
of the earliest museums while in the eighth thaptcr 
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thosi in cxibtLiiCL at or about the d lU of thi found 
ition of the Kcyal Soticty (i6(x>) irt disiussid in 
lonsidcrable detail \ whole chapter is devoti d to 
the history of the lollections which formed the basis 
of the British Museum ind the grtduil deyelopment 
of thit institution Museums for the exhibition of 
spCLial subjtLts ind thi musiums of Scotland next 
claim attention bn ni these the luthor passes on to 
museums which were run for pn fit suih is the 
well known niusiums tf liver and Bullock in 
I ondon Incidentally it is mentii ned how the former 
if these was disposed of tn hi c by means of a 
guint 1 lottery ind from this there is in eisy trin 
situ n to tht brt iking up of museums witli in tertiin 
eases the total loss of somi of th most v iluable of 
Ihcir lonUnts 

In the fifteenth chiptir Dr Murr ly dcseribis the 
arringenunt or rithir w int ot arrangement— 
of the old style of museum ind tikis nu ision 
xprtss regret that 1 sample of one of these his ni 
bien prisirvid to 1 ur own d ly as an illustration of 
museum cyoluliin Hiliili we pass on to modern 
museum irratigLiticnt Im il museums ind the use 
if musiums in gen ril In connection with niustum 
buildings It IS inter sting to note thit Haltman a 
pupil of Linna-us ad\ t itcd thi import inte of h ly mg 
i north light to the mun galleries—adviee whuh his 
been slringely negltited in tht planning of miny of 
our modem institutions Of the importance ol loi il 
musiums if run on right lines and not made inti 
mer« curiosity shops the author is fully convinitd 
but lit IS ilso tqu illy lonvinied that they should not 
be li ft to the adm 1 str ition of local bodies thi 
intmbers of whuh is 1 rule have but littli conctp 
tion of their true needs and purpose 

With regard to public museums in general and 
cspeiiillv those of the metropolis and our largtr 
cities Dr Murr i\ insists that modern methods of 
I msirvitun ind 1 xhibition and especially the labour 
if writing disiriplive labels (which have to be from 
t mi to tune renewed to keep pice with scientific 
piogitss) must ent il constantly inireasing expendi 
ture belh in respect to the stiff ind to the upkeeji 
if the whole tst iblisl mint In one passage (p 28o> 
h incidintally ment ons that speeimens shown in 
a museum do not grow out of date appirently 
llivious of the terr bit Lffeets of light m destroying 
so many zcmlogic 1 exhibits His argoiments for thi 
iiurcise of expcndituie in the upkeep of museums 
ire then fire to i ccrtiin exlint undirstated rither 
thin oxerestimatcd 

In legard to the general awakining of the country 
to the necessity of adiquite training in every brinch 
of cultun ind tvtry depirtmint of industry Dr 
Murru wiites as follows — 

One of the most potent mgine by which this 
is to be SI cured s the museum Some of oui 
museums are among the finest in the world, manv 
lie linduig viluible assistance to the advancement 
and appieciation of irt ind science A large numbei 
however an still c intent to be mere hoh£iy resorts 
All even the best must advance and for this end 
enhghtened and sympathetic administration and i 
libeial income are required fhe museum of 1897 
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fir in idv ince of the museum of 1847 but it tn turn 
«iU be old fashioned bv the end of twent) sears and 
sshen the coming (= present) centurs is halLway 
through Its methods and arrangements will probably 
be wholly superseded by something better 
With these words we take leave of a \er> snstruc 
tivc and fascinating book which it mi> be hoped 
will in some measure serve to awaken greater public 
interest in museums and thereb) enable them to 
rtteivc adequate financnl support from those re 
sponsible for their manigtment R L 

ELEMENTARY PHYSIOLOLY 

(1) A Pnmer of Physiology By Prof L H Star 

ling FRS Pp VIII-) 138 (I ondon John 

Murray 1904) Price u 

(2) Elementary Prachcal Physiology By John 

fhomton MA Pp vin + 324 (I ondon Long¬ 

mans Green and Co 1904) Price 31 6d 

(I) A SSUMING an elementary knowledge of the 
■IS. mim facts of chemistry ind physics on the 
part of the readers Prof Starltng his endeivoured to 
present with as few tethnicil terms is possible the 
le iding ideas which make up present d ly phvsiologi 
It is clear thit within the limited spate of ibout 
13 1 short pages the accomplishment of such a task 
IS well nigh impossible ind except in the iccuracy 
of the stated ficts due to the author s mastership < f 
his subject we do not think that the present attempt 
IS more successful than those of otheis which hive 
preceded it 

The greit difficulty in writing such diminutive 
primers docs not lie in the direction of finding matter 
to insert but in a superabundance of material which 
must be left out if the reader is not to be sufled by 
1 congested mass of facts crammed together into the 
short! St possible space and as a consequence expressed 
in the tersest and baldest of language 
It IS the difficulty of freeing th« mind from the 
bondage of detail ind dc iling onK mth broad out 
lines which makes suih primers dry ind uninterest 
ing reading and rausis one to sympathise with the 
ihildren who ire forced to read ind to attempt to 
digest them mentally 

The prim! r it present under considcntic n is no 
worse and ptrlnps somiwhit betur in this respect 
thin many similar productions, still it would hisi 
servid Its purpose better if much of the detail had 
been left out and room so provided for more ample 
treatment of the prominent and importint aspects 
of the subject 

In the small amount of space at his disposal the I 
luthor deals not only with the anatom) and physiology 
I f the minimal but finds room for some instruction 
regarding toxins and antitoxins ind 1 short chapter 
upon the defence of the body against mitro-organisms 
I he intiDductory chapter takes up the consideration 
of the animal as a thermodynamic machine includes 
the f imous r indie burning experiment and the use 1 
of the Liloriinetcr and then passes rapidly to 
adaptive reactions adaptation to poisons and finally 
to intitoxms thus showing that the whole of life 
hi a senes of adapted reactions j 
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In this chapter even the junior chemist idio iiaa 
read the primer will object to the illustration wtaiw 
shows him sodi Ume as a fluid in bottles i and 4 
of the illustration on p 5 and it is to be feared that 
the junior physicist will be inclined to regard the 
calorimeter shown in section on p 8 as a somewhat 
impossible piece of ippiritus 

The remiimng chapters furnish accounts of 
structure food digestion circulation of the blood 
breathing exertion the skin ind its uses the history 
c [ the food in the body the chemical factories of the 
body the defence of the body agiinst micro-organisms 
the physiology of movement and the muscles the 
(inlril nervous system feelings the whole contamed 
in 113 brief pigis and forming a ventible multum 
in parvo 

( ) It is somewhit difficult on first glancmg 
thix ugh Mr I hurnton s book to understand why the 
word pracU al ppears on its title-page for bv far 
the grciter pul of the text is purely descriptive 
ilthuugh It intrvils direitions for simple dissec¬ 
tions and experiments ire interspersed in an un¬ 
obtrusive in inner 

On looking at the page opposite to the descriptive 
title pige howcvei one discovers thit it is a member 
ot the Practinl rienicntarv Si 11 nee Series issued 
b) the publishers and intended as the author states 
in his preface to meet all the requirements of stage i 
(the elcmcntdry stage) as set forth m the syllabus 
issued by the Board of Education and in similar 
syllabuses of othir examining bodies Hence both 
the elementary and the ‘ practical of the title 
form so to speak the class name of the senes 
and are suggested bv the syllabus ind examination 
which have evidintly given nse to their existence 

It is in the opinion of the reviewer a pity *tut 
even elementary text books of science should have to 
be written to suit the requirements of syllabuses and 
fxaminations but it appears to be inevitable in view 
of the artificidl manner in which a love of science is 
projiagated in this country that the mijonty of our 
t! xt books must be so written 

It acrordinj,ly becomes a problem whether such 
books can best be written by experts engaged upon 
the particular subject treated or by the school- 
mihters engaged m tiaching that subject along with 
others 

The schoolmaster can ilaim the advintage in that 
he IS a teacher of children and knows best how to 
put the subject so that they will understand it, also 
being engaged year after year in preparing pupils for 
the examination hi knows the requirements of the 
situation so far acs success in the examination u 
concerned but his knowledge of the subject and his 
pnbcntatinn of it must be chiefly second-hand since 
the prosecuticn of the study is not his daily occupa¬ 
tion On the other hand the speciahst while he can 
give a review of the subject from a living acquaint¬ 
ance with it may fail signally m writing to suit the 
requirements of the syllabus and the examination 
disappoint both teacher and scholars in this respect 
and leave his publisher without a market 

The book before us will lead to no disaster in 
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tsuunination results as a comparison of the sets of 
examination papers included at the end of the volume 
with the text <A the book amply demonstrites «ind 
It must be added that if an observant student cameii 
out the simple expenments so clearly described at 
various places in the volume he will have ncquired i 
very desirable knowledge of the more important 
features df physiology But so much cannot be said 
of the remainder of the text which aims at fir too 
much statement of detail for the apace avulablt x 
mitter in which the syllabus may be much more to 
blime than the author 

For eximple the student who his Uarnt ni 
chemistry previously will not be able to digest tiiuth 
from the description of tht chemical elements j,tven 
m a single page and the same is true of the descrip 
tion of the chief inorganic compounds and the organic 
compounds of the body each dismissed in less than i 
page 

Ihe valuable habit of coordinating knowledge m 
the form of tables is visible at places in the book but 
summaries have a wav of becoming eithir too swttp 
mg or too incxaet and we feir (hit the pupil 
especially after such a concise training in chemistry 
as we have just indicated mav be in d inger of ton 
eluding from a perusal of tht tible on p thit tht 
body contains * mineral salts formed frtm a vtrj 
strange combination of t lenient or from the table 
on p ids that these tame mineral m liters share 
only “ m forming bone nnd assist in digestion md 
not that they ire found in every cell and tissue m th 
body and form as essential i constituent there as 
the all important proteids whuh are in the same table 
represent^ as the onlv tissue formers 

B Moors 


TERRESIRIAI MAGNETISM 
Terrettrtal Afagnrtiim and i/t Causes B> F \ 
Blaek Pp xii+asd (1 ondon and Edinburgh 
Gall and Inglis 1905 ) Priec 6s net 

ITH regard to the earth s magnetism the 
general conelusions from observitions made 
on Its surface are that it is partly permanent partly 
mduced and subject to the effects of eleetnc currents 
in the earth's crust and the surrounding atmosphere 
Moreover that the direct action of the sun plays a 
oomparaUvely subordinate part m producing the 
observed phenomena 

In this book however vinous reasons ire sub 
mitted for the belief that the general magneUsm of 
the earth and the constant changes thereof as shown 
by the hourly variations of the needle are due to 
causes external to the earth In short that the earth 
It to be considered as an electromagnet excited by 
electnc currents proceeding from the sun and im 
pelted towards the earth with inconceivable rapidity 
the orbital and axial movements of the earth through 
tiiete currents produang magnetic effects in a manner 
similar to the winding of an electromagnet through 
which a current passes 

In order that we may believe this to be the case we 
must agree that the sun gives out electric waves 
continuously m every direction equal to the work of 
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maintaining the earth as an electromagnet tor 
example that during the forty-five years of the test 
century when n cording to tomputation from 
observed facts the eirth's magnetic moment hardly 
th inged these emanitions were continuous \t pre¬ 
sent there does not ippenr to be any ground for suih 
i belief 

In an endeavour to explain the hourly angular 
\ nitions of the nitdlc it is submitted that the 
oirths magnetic ptits probably occupy a consider 
ible irci round the centre of which certain centres 
of primary attraction 111 them make a duly circuit 
due to the action of the sun as the e irtli rotates on its 
axis In addition to the prinury magnetic pole 
in Niirth \menca it is suggested that a secondary ” 
pole of 1 similir nature must exist in northern 
Sibcni The duly variations of thi needle both in 
declination and dip in the northern hemisphere are 
then attributed to a battle for the mastery between 
the rtvolving centres tf attraction in the two poles 
nitnitncd modified as the mignctic equator 1^ 
approached by the attraction of the south m ignetic 
pol s 

\s im re ids through scvenl of the hrst chapters 
the fully expressed i leptince of the idea that the 
ittriction of lie needle by the magnetic poles is the 
immediate cause of its variations seems unaccount¬ 
able until a fundamental error is reuhed This is 
when the author tikes it as generally igreed thit in 
the same w ly as steel is attracted by the poles tf an 
ordinary artihnil mignet the mcgnctie needle is 
ittricted by the poles of that great natural magnet 
Uie earth Such i statement vitiates while pages of 
the arguments adduced 

On the question of the position of the magnetic 
cqu itor with reg ird to the ti rrestrial equator the 
results of observatii n have ilso been too much 
Ignored There have not been four crossings of the 
two equators dunng the last sixty years neiUier are 
the two known points of crossing regulitcd b\ the 
position of the magnetic poles as suggested In the 
\tlintic region the point of crossing seems to be 
chiefly regulated by local causes below the earth s 
sui f ice 

It may be finally remarked that the ehipter on 
magnetic storms is the most aeceptable 111 the book 


OUR BOOK SHELh 

M hamial Appliances Mechanical Movements and 
\oieltus of Construction By Gardner D lliscox 
Pp 396 (London Constable and Co Ltd 1905) 
Price 12S 6d net 

1 HIS book 15 luxuriously printed with clear figures but 
It IS difficult to say moro in its praise It consists of 
a series of ^rt paragraphs each with its illustration 
describing some mechameal or constructional device 
It IS similar in plan to those “ Centuries of Invention " 
of which the Marquis of Worcester s was the earliest 
(1746) The devices described are of the most hetero¬ 
geneous character old and new important and un¬ 
important useful and useless They arc arranged m 
the roughest way in sections which have no relation 
to any natural order of classification It is difficult 
to see to whom such a work appeals but in fairness 
to the author it should be stated that a previous work 
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c f tthidi lhi>> IS a continuition ^ppenrs to h'lvc rtached 
I tenth edition 

Section II 18 on the tr insmission of power The first 
I 'Latnple is i screw>drivr r ind the si cond a sewer rod 
(ouplint, Another example is a cash convixor vihieh 
IS monej is power is no doubt an eximple of trans- 
mission of power On the next pate is i \iscosi 
meter thouRh what pow r is transmitted in this case 
IS less obvious Nor wiuld one naturally ixjert four 
« \ imples of acoustif t< 1 j hones to be ft und under this 
ht adingr 

Scttionvn on h}draiilic power and ipphances com 
mneis with some very sk tchy ideas for wave motors 
nd then describes i f t horn buoy There is no 
r isonably ^ood account of any one of the important 
Ilisscf water turbinis but Ihirt is a quite impossibh 
d sign for a multino//k turbine md n xt to this 
I dupli X ste im fi ed pump There is a figure of a Ven 
tun meter but the disii ption does net fxpliin its 
fi''it°".i,* a if in iiiurati stiinnent is made 

tin Ihi dilfcrcnti il \ Incitj products i difTcrentnl 
irissur m two tubes with mouths tumid in i pixi 
s fc diriitions.and inds with the virv m sleadmg 
s]itimint that the mnsuremint is nude bv a 
*■< idir w Id not realise thit the 

t rr hnbK ‘‘’''f '•“tho'" 

^ diist ikts f r liter is i niorder 

c ‘md appliances 

e ntuns thi pneumu ball pu//l n atriil 

LL, R"‘" ' I< vators a imj,i bit a imj, i 

snt rj. jnd •> 

Iir I” ’’ nothinif about the 

wh.th drmtors ind pneumatic tools 

whiih ire ni w so im|xrtint 
I nouLh has ^n s nd to indicate thi genenl char 
desV^ht-aimportant devices 

S orohl J""' warn the re,d^ m the preface that 
thi problim is unsolvable But liter p 16, he 

far‘ on'lvto?!^' ‘^is pix blem^ would 

I he thorouRhly 

paridoxiia a statement which wculd hirdlv eet 
^ie fold ‘•’nmimtion Furthw we 

difll.Clt.,^.n^^lH”‘ ilthouRh idmittmK' 

em mnf 1 ^discoveri manv 

eminint m ithematiinns hive fav jur d ihi 

evid/i?f “ Ih'P*n>etml motion also thit It is 
'"athematicins ire nm 

, ^^<■‘'''"” 1 ' By \ufjusto Right 
Aut^riscd translation bv A Trowbridgi Pp xi i 
riic Macmillan Co loWn 
Macmillan ind Co ltd 11,04) Price «* nrt 
bLoksh»vo‘.^o®*‘'IlSi ‘hetimes that so many 

^ob^CLt oTc7nT^ "’""‘hs with 

^object of cxplainini, in nontechnical words the 
r^nt d^lopment of phv s.cal sv lenci Part of the in 
nu^ir !P ?“hjf cts bv the general reading 
s^ nj ord u®^ f**' uninfcPiRint and wonder- 

seeking order which ilisses the more striking dis 
covmcs of natural science with the latest sensation 
®Ii “■ *he flowers at a Tranv 

atlantic tall But it is f nr to hope that some at all 
evi nis of those who read of the advance of knowledge 
do so with a desire to comprehend the method as well 
IS to admire the results of scientific research A 
more widely spread application of the open minded and 
truth seeking methods of science to the problems of in 
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dividual and colic ctive hfc is for the sake of the cotn- 
munit) greatly to be desired 

Ihe little bcxik before us deals in a light and in¬ 
teresting manner with the conceptions of the physical 
world which have been used of late in invesb^ting 
the phenomena of light electncity and radio-activity 
It states the n suits of recent inquiries in a clear and 
intclligibli manner ind if the iccount of the methods 
u*>ed in reaching the rt suits sometimes ^ms in- 
idequati the difhculty of expl lining those methods to 
non scientific nad rs m ly bi urgtd as an excuse 

Vfur an inti duction the book contains chapters on 
clectrolvtic 11 ns and electrons electrons and the 
phinoimni of light the nature of thi kathode rays, 
the ions in gases ind solids radio-activilv mass 
viloiit) and In trie charge of the ions and of the 
clcctnns ind tlu electrons and the constitution of 
m liter 1 he V li me ends with a useful bibliography 
of thi subjects rt nsidered 

rhi trinslitin on Ihe whole is well done though 
1 cortiin want ( crispness in the literaiy styli is leXt 
in places 

In 1 futur id t on one or two lorrcctions would be 
idvisibl Ih p nod of vibration of light cannot be 

expressed bv friction whose numiritor is unity 
and whost dintn n itor is i number of fiftnn places 
unless It IS under lood th it a fnition is i fraction 
of a second Ih usual hgur given to illustrate the 
opposite difliili n by 1 magnitii field of the a and 3 
ravs from nd uni cxaggeritcs greatlj the deflection 
of the B I ivs conq ired with th it of the 3 rays This 
•' •Kffti'‘hmi IS I gitimatc m f ict ntcessary in a 
di igrammatic r j tisentation buj it should be pointed 
out in the text r misconception of the relative mag 
nitudcs of the two effects is sure to follow In Thonn- 
son s method 1 f determining the properties of the ions 
produced bv the incidence of ultri violet light on a 
metallic surface the exai tness is limited not only by the 
differing veloiitiis of the ions is stated in the book 
Probably thi ions are product d not solely at the 
metallic surfirt but also m a 1 lyer of the gas of 
finite thickness n its ntighbourhood Thus the dis 
tance from the sirfice reaihed agiinst the influence 
of a magnetic field niav be diffirenl for different ions 
even if their vil ultcs be the same 
The Journal of the Royal AgncuUural Society Vol 

Ixv Pp clxv 1 + iqa (I ondon Murray 1904 ) 
rii» Journal of the Royil Agiiiullural Society m^es 
Its appearance this vnr in a rather slimmer form than 
usuil due however mori to the use of a thinner 
paper th in to i rurtailment of thi printed m itter The 
affairs of the soi i ly bulk 1 irgely as usual taking up 
more thin half the present volumt while the mis 
cell tneous arlii les to which the ordinary reader turns 
only oicupy about 150 pagis The volume is in fact 
burdened far too much with reports of council meet¬ 
ings and cominitlics which have lost all interest for 
the members bv the time the annual volume reaches 
them and whi h would be much more to the point if 
circulated as proceedings * immediately after the 
meetings and not repnntc^ here 

The voliiiTK ipins with a vivacious and readable 
account of Sir Humphry Daw by Mr H B 
Wheatlei who well bnngs out the charm and fascina¬ 
tion of Daw s personality But we cannot help 
thinking Mr Wheatley rates Davy s agricultural work 
altogether too highly, if any man is to be called 
‘ father of the sen nee ’ it is De Saussure ind not 
Daw who can be identified with no new discovery or 
novel point of view in agricultural science In this 
respect Davy wis somewhat like Liebig, both were 
great men who had the power of gethng the world to 
listen to them and when they turned their attention 
to ognculture the influence thev wielded each in their 
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generation, and the stimulus they f^ve to the prog^hk 
ofannculture were out of all proportion to the vtiueof 
the Knowledge or even of the idcis they contributed to 
the lubiect Davy gave dignity to the study of ngn 
cultural science, where Davy hid laboured no man in 
future need be ashamed to work 1 wo articles follow 
on fruit farming by Mr Charles Whitehdftd and on 
vegetable firming bv Mr Junes Udale Both are 
sound enough but thw ire rather jejune perform 
ances for the Journal of the Royal Agncultural 
Society sinci from the inevtlabli limitations of space 
they art too latktng m ditiil to b< of servict to anj- 
one but tht imatcur When it comes to reproducing 
pictures of the wircworm from the Society s ttxt book 
of agriculture instructions for m iking Breaux mix 
ture and similar tkmentarv matters the farmer 
reader may will wonder where the editor's blue juncil 
has been lying Mr Dudkv Cl irke writes on a burn 
ing question of the da\ the cost of labourers cottages 
and gives a number of sensible plans bringing out thi 
cost of I bruk ind tiU lollagt with three &dr(Hims 
at about 150/ iniluding the 1 ind ind the cost of 1 
well 

Mr \ D Hill writes on the agricultural evjjen- 
ments of Mr Junes M ison the well-known foundtr 
of the firm of Mason ind Birry who spent his liter 
leisure in it tempting to apply science to agriculture 
with aomt success while the rest of the volume is 
nrcupiid with the list Pirk Rovil show with reports 
of the experiments in progriss it the VXoburn harm 
and with other society mattirs 


LETTERS TO THE EDITOR 

[Tht Editor doot not hold ktmotlf ruponstbU for optntont 
txprtutd by ku eorrespondents Setthtr can he undertak* 
to return or to correspond mth tke writers 0/ rejected 
manttfcn^tj intended for tkis or any otker ^rt of Natuu 
No notice u taken of anonymout communications ] 

The Dynamical Theory of Qaaes 

Is Mr Jean s valuable work upon this subject hi attacks 
the celebrated diflicultv of reconciling the law of equi 
I irtition of entrgy with whit is known respecting the 
spetihc he Its of g ises Considering a gas the moletules 
I f which radiate into e i p spat he shows that in an 
approximatelv steady stiti tne encrg\ of \ibrationil 
mod k may bear a n gl g I b ratio to th it of translational 
nn 1 rotitional nudes 

I hut myself upecul itcd in this dire tun but it seems 
thit tht difficulty reyives when wt < nsidcr i gas not 
ridiating into empty spa e but Nun lid by i perfiitly 
retie ting enclosure llitie is thin nothing of the nature 
of d ssipatiin and nd 1 the onh effect of the ippial 
to thi ether is ti I r iig n an infinitude t f new modes of 
vilrit n eiih of wh th atiording to«the I iw should 
h ive Its full share of the tot il energy 1 cann t give the 
r feren e but I believ that this view of the matter wi# 
stiiiewhtre expressed 01 hinted bv Maxwell 

We know that the eneigy of ctherial vibrations corre 
sponding to a given volume and lemperatuie is not in 
finite tr lyen proport lal to the temperature lir some 
It tst n the higher niodis f iil to assert themselves ' A full 
mprehension here w uUI pribablv carrv with it a solu 
ton of the specific he it difficulty Ravuugh 


Medtanal I ore from Bartholomtsu AngUcus By 
Robert Stccic, with preface by VVtlltim Morns 
Pp XV+195 (London Alexander Moring I td 
1905) Price u 6d net 

This beautiful tddition to the King’s Classics 
of which Prof (lollanc/ is tht general tdilcr is 
likely to prove of interest to students of sett me 
Wntten by an English Franciscan probably before 
1260 to explain the illusions to natural objects met 
with in the Scnpturis ind elsiwhere it is really an 
nccount of the properties of things in gencril so far 
as they were understood b^ an educated writer of thi 
Middle Ages Afti r studying thi qu unt md pit isant 
accounts of medisevil science mtdicine gtognphy 
ind natural history which the book contains thi 
student will begin to realise thit during the Middle 
Ages stienee was not stagnant but by gradu il de 
velopment w is making possible the rapid growth of 
scientific knowledge charaeterisliL of the nineteenth 
century The reprint deserves to be read widely 


-- - --— Zeugungs and 

Vererbungs-lehre By Prof Oscir Hortwig Pp 
31 (Icni G Pisiher iqos) Pnee i mirk 
Prof Oscir Hfitwic is well known is i pioneer 
m the rise in his on fertilisation In ibys he nude 
the import int disiovery thu tht tiAcntial fiet in the 
process liy in tht fusion of a single malt with i 
female cell and he also saw and recognisi^ the fusion 
of the nuclei ft was fitting that at the congriss 
hew at St I ouis last year he should choose this 
subject IS the text of his lecture The reprint forms 
a clear statement of the chief details of firtilisation, 
and also indicates some of the theoretic il conclusions 
towards which modem cytology is tending The 
sketch of the so-called ‘ reduction divisions ’ is 
specially good and the author shows how clear 1 
light they throw on the modem expenmcntal results 
obtained from the study of heredity fhe lecture will 
be welcomed by all who are interested in these and 
kindred questions and those who know Prof Hert- 
wlg’g writings will not be surprised to find that if the 
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Tbs Physical Cause of the Barth a Rigidity 
Simp publishing the piper in the Attrononnseke Sack 
nchUn (No j >92) the iny estigations there outlined have 
Nen consideriblv extended and lend to some remarkable 
ri suits Mv only purp s n this letter is to direct atten 
tion inori paitiiularh te the phykiril e luse of the earth s 
rigidity Ihis s ems t havt rein iinetl rulhcr obscure and 
I tin not iware that inv tit finite theory his Nen adopt'd 
to leeount Irr Ihi remiikible fait establish 1 ly the re 
seirihes If lord Ktlvin nJProf t. 11 Daiwm 
It was pointed out in the islromnu flic Sacknekt r» 
(jijj) that the physi al luse of the earths hi^h effective 
r giditv IS to bf f lund m the groat pressure t xisting 
ihrt ughi ut the nier r f nur gk b I his m iv It made 

s m wh t mote obvi s ly lemembering tbit in anv ton 

iintiic sphtrical surf lit th resistame of the en Iistd 
mult us must be just eqii il (o the prissur f the surround 
ng shtlls r«sting upon it ind thus II e strain upon the 
muller of the gkb inrr ises towards the lentre atcording 
to Iht s me livv s the iiivt of pressuit givtn in the 
Istr nomu h N irfirirl f n (yqjs) I his pressure is 

sust lined by the imrt is ng density md r sing tempt rature 

<f the m liter in the eiiths int nor whiih is thus under 
an ni mteivilk sirain fir surpassing the strength of any 
kniwrn substime As the mittir is ibove the critical 
teni|irituri of eyeiv tl nent it is tss nti illy a gis re 
durid by pressure to 1 h rdness gre ttr than that if steel 
ind with in elistiiiu aid rigidity ml nileh neir 10 per 
fectun The result is Hat the expltsive strin upon the 
mattir of tur globe fr n within which is everywhere 
just equ il to the pr ssure sust lined bv the eni I sed nucleus 
renders the inter < r matter more ng d th m anv known 
substime ond even tin outer layers which 1 1 but 
slightly lompressed viell so little un kr the irtion of 

txternal fonts that the !,• I** as 1 while s nitre rigid 

than steel is ford kelvin and Prof O II Darwin found 

from their profound rose ir hex on the long p riid tides of 

the ocean 

It was these cnnsidiratii ns which led to the contliikion 
that all tht heavtnly bodies of consider ible mass when con 
densed to moderate bulk have nuclei of great effective 
rigidity and expenenie no sensible circulation at great 
depths 1 J J Sek 

US Naval Observatory Mare Island ( al Mirch ao 

af^°31x*p * ths I aw of ComplMc Rsdiation {PM 
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Tb« Lynd MeUora 

iHOuaH in the preeent veer the light ol the full moon 
will impede obeervetioni of theee meteora yet it le not 
improbable that the ehower will be eumnentl; itrong to 
inanifeet iti preaence provided that the atmoipheric con 
ditKMie prove favourable for the occaiion In looS the 
lalculat^ maximum will fall on the night of April 19 ai 
was the case last year when Lyrids were found to be 
somewhat more numerous at Utrecht on the night of 
April 19 than on the succeeding night both nights having 
been clear observations at Dublin made however under 
less favourable conditions tended also to conBrm this 
result 

On the present occasion the shower will extend through 
out the night of April 19 and of its three constituent 
maxima two at least will be visible to Cisatlantic observers 
The calculated time of the first of these maxima is April 19 
iih 15m GMl while the second occurs at i5h the 
third may occur shortly after i4h but owing to an un 
certainty respecting some of the data requisite for its 
calculation it It liable to arrive two or three hours later 


Dr Nordtnskjold sailed from Buenos Airaa 00 
Christmas Lve 1901 with the Swedish espedmoa 
The object of the expedition was not to make « deah. 
for the Pole but in conjunction with the Englt^ 
Scottish, and German ex^itions to pursue OMtaln 
acimtific studies in the unknown Antarctic the special 
sphere of operations being that section known as the 
Weddell Quadrant Dr Nordenskjold appears to 
have succeeded in carrying out much of hit jwo. 
gramme although he was unable to push far soudi 
indeed not so far as the Antarctic Circle and notwith* 
standing disasters and hardships without a parallel m 
the history of Antarctic exploration 
The narrative is divided into two parts The first 
Dr Nordenskjold himself deals with the cruise of 
AntarcHc in the summer of 1901-1903 and wifii 
the two consecutive winters spent on shore near Sey* 
mour Island fhe second part is by Dr Andersson 
ind Cipt I irscn and describes the attempt of the 
Antarch to re ih Nordinskiold < winter quarters in 
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and consequently elude the vigilance of observers of the 
first two maxima 

Ihe conditions under wh ch the anticipated display will 
take place indicate that it will be much above the average 
in brightness and probably notwithstanding the presence 
of the full moon several br lliant meteors will be observed 
on April 19 owing to tl e ineteonc concentration that 
char icterises this night John R Henry 


Am ARCTIC A » 

E have rntircd upon a new era of South Polar 
literature since eich of the recent expeditions 
beirs the promise and the potency of several books 
Of these the recent publication of Dr Otto Norden- 
skiold s Antarctica ” is an addition to our know 
ledge of southern regions 


1 Anurclics or Two Yoors smoagsl ibo i 
M 0«o O Nordonikjald snd Dr Job Ooni 
(Loodoa Hum and Blaekotl Ltd 1905) 
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the summer of 1903 1M3 and the loss of the ship in 
the ice pack off 1 ouis Philipp Land near the entrance 
of Erebus ind 1 error Gulf 

Geographically the summer of 1901-1903 was 
mrhaps the must prolific in discoveries Louis 
l^ilipp Land was found to be continuous with Danco 
Land and Gcrlache ( hannel nothing but a contmu- 
ation of D Urville s Orleans Channel Indeed D’Ur¬ 
ville IS the real discoverer of the whole island It 
appears that the BeJgtca maps of this locality present 
many difficulUcs and differences The illustrabons 
of this land from about lat 63” S to 65° S bear a 
strong resemblance to Victoria Land and seem as 
desolate and as heavily glaciated as land in lat 75® S 
in the Ross Quadrint 

Continuing southwards down the east coast of 
King Oscar II I and the AntareUe was at last 
stepped by a perpendicular wall of ice about 130ft 
high 1 his w as in about the 66th demtb of latitude 
south and it t,rew clear to Dr Nordmskjold “ that 
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chief aim of the expedition to penetrate to un¬ 
known remons along the coast of King Oscar s Land 
was utteny annihilated b> powers of nature against 
which It would be fruitless to combat ’* 

Sailing eastwards along the barrier some trawl 
hawls were made in deep water a fairly constant 
depth of aooo fathoms found and indications of *1 
law of warm water at about 300 fathoms This layer 
of warm water at a certain depth is characteristic of a 
great part of the polar sea 

On February i 190a in lat 63^° S ind k>n^ 
4S® / W It was decided to return westwards ind 
seek a suitable place for winter quarters Ihe spot 
selected was Snow Hill a little to the south of 
Seymour Island where Capt Larsen first discovered 
fossils in iSqs K parti of six including Norden*. 
Icjbld was landed wim a strong comfortable log 
hut a few dogs and provisions and equipment for 
two years Before finally leaving the party an attempt 
was made by Capt Larsen to establish a depAt farther 
south but it was unsuccessful on account of the close 
conditions of the ire 

The two winters seem to have been passed chier 
fully and harmonioush JThe part) was too far north 
to feel the terrors < f a real pol ir night for even at 
midst inter the sun remained four hours ihovc the 
honson but the weather common to all pirts of 
Antarctica was most boisterous storm followed 
storm and made outdoor work only too frequently 
impossible and the carrying out of scientifac obsiii 
ations most arduous Perhaps we do not thoruughli 
realise what physical hardships attend the taking of 
scientific observations in the Antirctic regions 
The inametK work was undertaken bv Dr J 
Bodman ^cre were no self recording variometers 
like those of the Discovery and there is th< ref< re no 
continuous magnetic rcrora but the conditions of the 
Intemaiiunal Term Days win fulfilled by im ins of 
the ordiniry method of t-ye readings 

Bacteriological investig itions wire undertaken bv 
Dr Fktiof and chiefly concerned the bath ml flori 
of the surface soil Tht result stems to show that 
“in these regions the surfue soil must almost be 
considered as th< place of origin of bacUrii and 
the results which were pursued during d fferent 
seasons ind with regard to dilTertnt kinds of eirth 
have given rise to wholly new ideas eoncermng tht 
conditions of bacterial life within the polar regions 
The taking of the meteorological observitions was 
shared by all ilike At first leadings were taken 
only at 7 and Sam and 2 and 9 p m but tow irds 
the middle of April night observations were also 
taken 

August 6 wis the coldest div when the tberino 
meter registered 42®3 b ( 4i°3 C) ^t Cipe 
Adaro (lat 71° S ) the lowest temperature observed 
was -43° s F ilso in August and with the Dis 
covery in lat 78° S 67° 8 F 

Dr Nordenskjold expresses the opinion that the 
summer of 1902 j was exceptionally told and points 
out that the German ship frawes alone succeeded in 
extncatmg itself from the lec but no figures arc 

S ven to prove the statement Fewer heavy sterms 
the summer of 1902 ) were more likely the direct 
cause of the ice not breaking up 

On October 1 Dr Nordenskjold set out with 
Lieut Sobral ind a sailor on a sledge expedition 
southwards along the roast of King Oscar II I and 
The one sledge drawn by Nordenskjold and Sobral 
weighed in all 200 lb and the other drawn b> five 
dogs ^5 lb The. total length of route traversed in 
thirty four days was 400 miles As a result of this 
journey the chart of this coast has become completely 
changM 

During the summer of 1902 3 while wgiting for 
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the return of the Antarctic in^riant fossil finds 
were made on Seymour Island The first were bones 
belonging to a spiraes of penguin tonsiderablv larger 
than the largest now living—the Emperor penguin 
This demonstrates that even at such a distant epoch— 
probably the beginning of the rerii try jiericd—the 
penguin was an inhabitant of the Antarctic regions 
The other was that of numerous large and quite dis 
tinct leives in 1 brown coarse hard tuff-likc rock 
belonging to different f nns of exogenous trees firs 
end ferns The leaves ire small and n irrow and 
call to mind similar f -iIs from the lertiirv form- 
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jtions of Central md Vuthern Lurojie but also 
:ertain South \meric in t\p<.s of li eves 
Dr No«de.nskjold writes If there was one hope 
whose fulfilment or ne n fulfilment was in my 
thoughts almost s\non\mc>us with the suLcesfc or 
failure of this expedition it w is just that ijf ^ing 
-iblc to discover m these reffions dt terminable Tertiary 
vegetable fossils ” a , a n * 

br Andersson ilso discovered t fossil flora from 
the Jurassic system in Hope B iv about a degtw 
farther north and same verv fine illustrations of the 
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Cl tdophlebii Pterophyllum and Ot 07 *imites m 
given 

Sotni form of foesil pi int was found by the 
geologist of the Discovery as far south as Ht *'8° 
but It hns been found quite impossible to identify it 
on -iccount of the imperfect nature of th« sprcimen 

Fhc second part ot the bo(8c m ikes si mi thnlling 
re iding but idds very little to our knowlidge fhe 
ittempt of I>r Andersson I leut Dust ind sc im in 
(irunaen to reich Nordinskjold icross thi ite frian 
the Antaritic in the summer of 190 { thr r fiiluri 

either to rtich the winter quarters or to ngiin the 
ship and subsequent knily winter in Ilopt Biy is 
given in detnl Tht Antarctic foundend on htbru iry 
12 iqoj as the result of a severe ice nip ind the 
mw suriecded in rc iihing Paulet Isl ind iiross thi 
ice where they spent thi winter under evtrimtly trv 
ing Londitions hortunitily both Dr \ndtrsson ind 
Ciptain I'irsen and their partus suit it did in 
renhing Nordcnskjold s winter qu triers in the fol 
lowing summer ind with the exception of a s iilor 
who died on Paulet Islnnd all wrrt restued by tht 
Argentine ship IJru/(uay in November iqot 

The book consists of ibout 600 p'lges ind thin 
nro a large number of llustrations some of which 
ire from crude drawings and are indifftrintly repro 
duttd Ihe colourid plitis might have been advan 
tageously omitted is thi v give no ido i of tht cstrtme 
delicacy and be luty 1 f Antarctu lolour Hert ind 
there art slight slips suih for instinii is ippeirs 
on p iiq when thi vilotity of thi wind is given 
IS forty five miles pir seiondl However then irt 
no serious blcinisht s fhe held of opt r iliuns w is 
geognphu illy a linntid one md will outside the 
Antarctic tire It Srientifu illy we may look forw ird 
to more interesting r suits No ittompt his been 
made to give m account of the scientific work ind 
Dr Nordcnskjold hints tint severil ve irs must elapse 
before the results of the v >age of the Intarrfi can 
be published in full L C B 


1 NAB BRllJ^H MiRINF bMhDITIOS 
"yHE hydrographical ind bioligicil investie itii n 
of Ihe lentril ind vcstern fart* ‘f the fndi in 
Oil in will this year b the object ef i speei il eruise 
of H M S Sialark whiih is fixed U li ive Colombo 
fer the purpose ibout \pnl jo Phis y icht whieh 
IS the 1 lUst addition to thi survey vessels e f the N ivy 
is under the comm ind of Captain Boyli Somerville 
who will be accompani d by two siientific civili ills 
Mr J Stanley Gardiner md Mr C horslir Coopir 
It will be remembered that the Indiin Oeein was 
not visited by the ( hallenger I xpidition in the 
famous cruise around the world thi lenirsi then tiken 
Iving further to the south ilmost within the \nt 
irilir c rele Miantim however kn wledge of the 
region his been steadily mere is d by the exertions 
of indiv dual xploreis md bv sfeei I Admiralty 
surveys lo the list there his been continuous 
progress lulminiting in the Dutch Sthoga Fxpedi 
tion of iSi}!) Ijex) thiiugh the Fist Indies while 
other explonrs h vc investigated Killing Atoll 
( hristm IS Islind md pirts of lorres Struts and 
Western Vustrilii lo the north the Indiin survey 
vessel InvisUtiator has been active from the Persian 
(>ulf ilmost to thi Str iits of Malaie 1 while individual 
explorers have borne their full ah in Prof Ortm inn 
examined the reefs of ( t vlon and Prof Herdman 
is now publishing 1 full account of the marine fauna 
ind flora of that regun In additien Mr Stanley 
Gardiner with Messrs Borradnile and Forster 

toopen datoted sixteen menths in 1890 iqoo to the 
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examinauon of the Laccadives and MaldivM, be^ 
followed through the same region in iMi by Frot 
Alexander Agassiz who devoted himmf ituunly to 
the coral reefs with the surface and the deeper 

***The Red Sea and the coist of East Africa » 
largely a Germ in zone but to the south a regular 
system itic investigation of the hydromph^ and 
biology IS being undertaken bv Gape Colony m con* 
nection with its sea fisheries Tlie French haite 
ictumulated much knowledge of Madagascar (mainly 
of the I ind) whili Rodriguez and Mauritius have be¬ 
come fairlj will known to i Iirgc extent owing to 
the Royal Son tv Expedition of 1874 Of greater 
import ince how ver were the Admiralty surveys of 
the numerous islands and banks to the north of and 
around M id ig st ir earned out for the most part 
by C aptain (n w Admiral Sir Wm) Wharton 
1 istly the Germ in \aldtvta Expedition in i8q8-q ran 
i ripid traverse from St Paul to Nicobar Ceylon 
Chagos Se>chellis and up the Fist African coast 
Its work show 1 the ixistcncc of i pelagic fauna at 
all depths ind < f practicallj the s ime deep sea fauna 
IS exists in oth r oceans V relatively shallow bank 
w IS found between Chigos md the Seychelles an 
important disceyiry which ought to have been 
followed up bv an extended investigation of the 
region 

The present vpedition organisexl by Mr Stmley 
Girdincr is an ittempt to iiiTelitc in some degree 
the work of II these diffennt expeditions and ex* 
pkinrs by i Ihorough investigation of the oceano- 
griph) and bitl gy of the region between India and 
M tdagascar ind is the dire 11 outcome of the Maldive 
ind I iccidne expidition of 1899 1900 \s at present 
proposed H M S Sealark after leaving Ceylon will 
proceed to the (higos Archipelago situatM to the 
south of the Meldives in lit 7® S This group for 
the topography cf which w« ire it present depending 
almost entirilv m 1 suiwcv made bv C iptain Moresby 
in 18^7 ce nsisis if i senes of itolls and submerged 
binks of whiih Greil Chigos m irregul ir circle 
upw irds of seventy miles in diimeler is the meist 
eonspieuous bi ng the largest existing eireuhr coral 
reef with i b sm in the centre It is however 
perhaps bettir known through the atoll of Diego 
Garcia to the si i th e ist il one time used as a coal 
ing station by the Orient I me between Aden and 
Australia Ph it there will be plenty of hydre>- 
graphital weik m the greup is quite clear for there 
are at prose it 10 bottom soundings between any of 
the banks ind onsiderablc changes m ly reason¬ 
ably be txpeil d to have t iktn place in the last 
seventy >e ns w ng to the growth of the reefs The 
expedition will endeavour to fill in these omissions 
ind while this work is proceeding i e1e>se biological 
md geological survey of the reefs will be under¬ 
taken 

From t h igi s the Sealark w ill proceed to Mauntius 
which should be reached about August i Here fresh 
stores will be I iken in and the collections so far 
obtained sent home No extensive work around the 
island will he possible but it is hoped (p visit scane 
of the reefs The Sealark will then proceed to 
C arg idos a surf ice reef lo the south of the sub¬ 
merged Ni/ireth Bank md the line will be con¬ 
tinued ikmg to the Seychelles group over the like¬ 
wise submerged Saya da Malha Bank Both these 
banks may well he on a crescent of relatively shallow 
witer (less than 1500 fathoms) connecting tite 
Seychelles with Mauntius but the actual depths 
should be settled by the expedition In any case the 
examination of these two great submerged banks 
1 should throw much-needed light on the formation of 
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coral reefs The Agalegas sproujp may aim be sur- 
y<qf<ad, and the nature of its land ascertained From 
the S^dielles the Sealark will return to Colombo 
while the civilian members of the expedition will 
spend some months in that group and its vicinity 
returning^ home in January, iqo6 

The scientific work of the expedition will be of *i 
varied nature In the first place the soundings and 
temperati^ observations t'lken by H M S Sralarl 
dbould settle such questions *is the existence or non 
exutence of any rilativel} shillow banks conncciin), 
India and South Africa and also of any bank from 
Mauritius to the Scschellcs They should also gi\e 
an accurate knowledge of the riw and relationships 
of the various Chngos atolls 'ind banks to one 
another, and show whether they ire really isolited 
by deep sea or arise on some shallow plate lu is do 
the greater number of the Maldive ntolls Inn 
dentally, also the sexindings may reasonably be cx 
pected to indicate w hat eh inges if any, have t ik< n 
place in the reefs ind banks since the last sureevs 
At the same time it is hoped to exsmine the currents 
at various depths so as to sic as fir is possible the 
actual influences st work In the same connection 
an investigation his slreadv been commenced on the 
waters of the Indnn Ocean By the kind issistinci 
of the Meteorological Council cases of bottles have 
been sent out to manv captains of the British Indis 
P and O Orient Bibby CI in ind other lines for 
duly samples of thi surface wnters while the c\ 
pedition itself will obtain samples both from the 
surface and fnim vinous depths during the whole of 
its sojourn in the Indi m Oec m Mr D Matthews 
English hydrographer to the North Sea invcstigition 
has undertaken the imlyscs of these simples ind it 
IS hcMied that by continuing the collection for twelve 
months a more sccurite knowledge may be obtlined 
of the movements of the waters of the Indian Ocein 
In meteorologv a c ireful log ind griphic records will 
be kept which coming from such i little known 
region, should be useful fur compirison with the more 
ref^lar steamer routes 

In biology the expedition will everywhere tike 
samples of the bottom md of the pelagic f lun i it 
vanous depths The eoral reefs will b< examined 
both surfaces and slopes while the curn nts and other 
factors possibly influencing the same will be care 
fully investigated The dredges md trawls will be 
let down as frequently as possible both to isccrtiin 
the general chiractcrs of the bottom off the islands 
and banks md also to sample the flora and fauna 
The deep^a f-iuna will not be collected work being 
for the most pirt devoted to intermediate depths {^o 
to 500 fathoms) within which light tails off into 
absolute darkness \t the same time the f lun i it 
lesser depths both in the Ch igos md Seyehc lies will 
be investigated as completely is possible By these 
moans some cle ir ide 1 should be obtained of the 
vertical distnbutions of both mimals and plants md 
the comparisons of the marine faun 1 and floi i of the 
Seychelles and Chigos together md with those of 
the surrounding slopes of the Indian Ocean should 
at least tllumin ite the question as to how far the 
horizontal distribution of such is of value in tracing 
the former connections of continents and lands The 
land flora and fauna can scarcely be expected to be 
of great interest—it will not at present m attempted 
in the Seychelles—but it will nevertheless be col 
lected in view of the graduil (xx^lmg of oceanic 
islands 

On the whole this most recent Bntish exploring 
expeditaon may be said to be conceived in the inten sts 
not of one but of many sciences and all who sym 
pathue with the advancement of knowledge may be 
grateful to the Admiralty for detailing a yessef for 
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more than jusUfy the mspatch of II M S Stalark, 
while any discovery which may be m ide of the I iws 
which govern the formation and growth of coral and 
other reefs—and to which we stem to be tending— 
would make navigation m tropical waters appreciably 
siftr The scicntifii members of thi expedition have 
been required to find ill the extri gear and instru¬ 
ments necessary for ihiir work In this they have 
bitn miUnilly issisted by grants from the British 
\ssuiiition ind from Iht Bilfour memorial fund at 
t iinbndge, but the bulk of llu expinsi has bitn 
undirlaken by the Tiusi recently founded by Mrs 
Piriv Sladcn m miinory of her liti husband to 
whom It IS flit the. objects of this ixiieditiun would 
hiVf vtry closclv ipixilid md whose name will 
ippropriiUlv ippcir ii|M>n the public itioiis issued as 
I result of the invcstigition 


iHh i\nn\ !< uniiQUAhJi qi aprii 4 

A I ARfiT pirt of noiih westun Indii w is stvireljT 
shtkcii by m l rthquaki whuh oicurred on 
Vpril 4 shortly iflir si\ o clcxk in the morning 
i lusmg the dLstiuetiui of nuiutrous buildings and 
the loss of miny lives the numbci being esiimited 
It tweiUv Ihousind I lie last greit e irthqu ike in 
Iiidi I in Juni i8i)7 w is one of the most violent of 
which there is my historic il record but the casualties 
ind damage due to thit disturbinie were cejenpin- 
tiveh smiVl beiiuse ihc c irthqu ikt occurrid it five 
c clock in thi iftcriiiiii when m my people were out 
of doors md there were no large cities within the 
iron of maximum violeine In the cisc of the earth 
quikc on \pril 4 mest peopU were indoors it the 
turn of the shock md Ihc arei of gre itesl disturb¬ 
ance me hided unforlun itcly sever il centres where 
fnrlv large towns hive grown up chieflv round the 
iflieIII settlements cantonmints and smitorn of the 
British (.overnminl Dharmsili f) ilhousic Simla 
with severil ne ighbe iiring cantonments Mussooric 
DiliriDun \lmori Kmikhit md N iini lal ire the 
chief ot these md llu 111 inv subst mli il stone build¬ 
ings m Ihnn hive i iturally sufTeiid imiih d im ige 
frim the eaithquaki shocks 

I he re|)OrCs so fir iv ill ible show th it the earth- 
quike like that of eitlii r gri it disturb met s of the 
s ime kind w is of Him il iv m origin the centre being 
about Dhirmsih Its intensity detnistd through 
the Punjib ind the I nited Provmci s while f om 
Riiputmi to thi neilh it deui ised ripidh There 
apiw irs to hive been i> wide extensun of the disturb- 
mv low irds \ssam e 1 \fghanistan but informatiow 
fioiii the west IS vrr\ mpirfcel 

I he whole in 1 wh 11 serious d im igi is known 
to have been done is includt d w ilhin a line dr iwn 
from Shihpur tlinugh Kangri Ic lawnlimukhi 
the nee e ist to Suj inpur md then to Baijnath, 
but what occuriid eastw irds ot this ire i is not 
know n . 

It IS cleir from the Viceroy s lelcgrims ihat the 
towns of Dharmsah Kmgri and Pal impur are 
virtuallv destroyed th it the loss of life has been very 
greit and that the full measure of eilistrophc owing 
to dillicultv of communieation e moot bo iscertamed 
for some time 

The King has sent to the Viierov i telegram ex¬ 
pressing his “profound concern at the news of the 
calimitv which has bcfillen I ahorc nd surrounding 
district” and a message of svmpithv with all who 
have suffered from the earthquake his been sent by 
the Prince and Princiss of Wales 

No news about the earthquake has been received 
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from the regions north ot Kashmir but two days 
before the first shock was felt in India the Punjab 
stauons reported the imval of storms bearing large 
quantities of dust and ash Natives arriving at Simla 
from the interior declare that a volcanic eruption has 
occurred in the hills in Bashahr State 
The earthquake was clearly registered by the seis¬ 
mograph in the observatory at Gottingen and a 
record wis also obtained at the Royal Observatory 
Edinburgh The record began with some very 
minute tremors about i a m while the larger waves 
began about eight minutes later The maximum 
disturbance was recorded about i 30 and was 
followed 1^ one of almost equal severity a minute and 
a half later From that point the tremors were 
gradually reduced until 4 43 a m The difference of 
time between Edinburgh and Dharms il 1 is about five 
hours ^ismograms recording the earthquake were 
ilvo obtained by Prof Milne at Shide Isle of Wight 
and at the hydrographic station at Pol i 

\ severe earthquake shock lasting si\ seconds was 
felt It l^novent® Italj at 8 20 p m on April 9 and 
fresh shocks were expencnced at Simla on April 10 
ind II 

I he following particulars of the effects produced 
by the earthquake in various parts of India have been 
extrictod from the extensive reports which have 
appeared in the daily papers 

Dhartmala ~A\l houses and buildmgs throughout the 
entire station including cantonment and bazaars totally 
destroyed with loss of many lives About 80 per cent 
of the populat on killed or injured and from ao per cent 
to 30 per cent in the neighbouring villages 

Kangra Volley—Kangr i and Jowala Mukhi and other 
villages in Kangra Valley reported totallv destroyed and 
many hundred lives lost Pveiy building without excep 
tion in Kangra and Bhawon n rums Of « total popu 
lotion of nearly 3000 in Kangra town it is believed that 
onl) about 500 remain al ve Similar state of affa rt in 
most other villages in the neighbourhood At Palampur 
■n the Kangra distn t all the houses including the 
Government buildinn reported tot illy destroyed and 
many hundred lives Tost 

/ ah ire —A succession of violent shocks caused a panic 
I he inhabitants rushed from their houses to seek safety 
in the open Almost oven house suffered bv the eerth 
quake and murh scnois da nnge was done ti public and 
pr vate properly and tw nl\ fee people were k lied The 
shock creited an extraordinary uproar al thi zoological 
gardens The shrieks of the pea fowls were he rd all iver 
the station while crows and other birds flew in alaim from 
the swav ng trees 

Vustooree suffered severely Two slight slocks were 
felt during the night of Api 1 3 A sue cssion of shocks 
began at 0 10 a m on April 4 the first which lasted three 
minutes being the severest In all eleven sho ks were 
felt Every house in the c t> more or less injured Several 
snail landslips occurred and many casualties reported 
rh s IS the fourth severe earthquake that has happened 
at Mussooree and thf second worst ns regards its effects 
Four or five slight shocks were felt dur ng the night of 
April 4 s 

^imfa —Murh damage done to build ngs The Vice 
regal Lodge is so badly damaged that the re building will 
o upy several months Other estate houses have been 
seriously damaged Pflht —Ihe shock was severely felt 
ind damage was done to buildings but no reports of injury 
to m numents A further shock occurred at midnight on 
Aprl 4 4 4 (ra —A vie lent shock lasting several 
minutes and trivelling from west to east was experienced 
at 6 10 a m No reports of injury to arch tectural monu 

Jalandhar —^Much damage done Amrtitar - Extensive 
damage and several lives lost Ambala —A large number 
of houses thrown down Swioger —Much damage and 
several lives lost \fudki Serious damage Siolfcot — 
Not a house escaped damage of some sort but no lives 
lost Qalhoutte —Property damaged but no deaths 
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/Tashwir-Communication Interrupted by Undaiipn amt 
aeddents to telegra[ffi lines « . 

Slight tremors appear to have been recorded at Calcutta 
and Bombay but no decided disturbance was felt 


PROt PIETRO TACCHINI 
XHE death of Prof P Tacchmi on March 24, at 
^ the age of sixty-seven years has caused much 
regret among men of science interested in celestial 
and tcrrcstri il physics Italy has thus lost a ^ 
presentaUve man of science who especially d^ted 
himself to the cause of astronomy with zeal and 
patience hoc many years as director of the 
Observatory of the Collegio Romano he proved 
himself an mdefaUgaWe observer of planets and 
comets but recently this position has been filled by 
Prof Millosewich and Prof Tacchmi had been known 
as the director of the Central Office of Meteorology 
and Geodynamics But the especial work with which 
his name will ever be connected has been upon lines 
that have long commended themselves to Italian 
observers Secchi made his reputation in the domain 
of bpectroscupv and solar observation and the example 
he set has been followed with no less eagerness and 
suicess by the distinguished astronomer whose death 
we have now to regret All that related to sun-sp<Hs 
faculse or protuberantes had a fascination for 
T icehini ana for years past our columns have borne 
witness to his continuous devotion to this subject 
He was particularly interested in the heliographical 
distribution of solar phenomena and ^pry three 
months in the pages of the Mem dejM Spettro 
iCoj^H Jtaltam or the Comphi rendus he recorded 
the variations and gave comparative tables showing 
the growth or decline of solar activity as testified by 
these outbursts Researches earned on so long and 
so industriously lannot but prove of eminent service 
and we may well hope that the woik he inaugurated 
will be earned on with equal zeal by hw successors 
Prof Tacchmi s work in this direction well deserved 
the Janssen pri/e which was iw irded him by the 
Pans Academy of Sciences 111 1892 

lo a solir observer of such ardour eclipses of the 
sun especially appealed and he took part in several 
expediUons to observe these phenomena He was 
pnsent on the Caroline Island reef where he associ 
ated himself with the Fnnch party organised by 
Janssen Agiin in Egypt and later on m 1886 he 
visited the American continent for the purpose of 
observing the great eclipse in that year On this 
occasion he showed by companng the forms and 
appearances of the prominences seen during the 
eclipse with the images ordinarily seen in the spectro 
scope that it is only the vaporous cores of those 
objects which are rendered visible by the usual 
methods of observation In many other ways he 
showed not only his skill as a spectroscopist wt 
his anxiety to promote astronomical knowledge He 
laboured long and diligently in the cause of Kien« 
and left a reputation that his countiymen will cherish, 
while his memory will be held m esteem by the 
istronomers of many nations He was elected a 
foreign member of the Royil Society in 1891 and was 
awarded the Rumford modal of the society He was 
also a foreign associate of the Royal Astronomical 
Soaetv m 1883 and many other societies have been 
proud to enrol his name among those of their 
honour^ fellows 

The progress of solar phvsics is largely due to Prof 
Tnc^ini’s unremitting libours and the numerous 
papers published by him on solar phenomena stand 
as an enduring monument of work done by a pioneer 
in a fruitful field of scientific inquiry 
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NOTES 

Wi are givd to tee the report that Lord Kelvin e con 
ditlon continues to improve It was stated on Monday 
that he now takes nounshmtnt fairly well and that his 
medical advisers are well satisfied with the progress he 
is making It is expected that he will be able to leave 
his bed 11^ about a fortnight s time 
Thb Irish branch of the Geological Survey has been 
transferred from the Board of Fducation to the Depart 
ment of Agriculture and Technical Instruction for Ireland 
The work will be earned on under the immediate direction 
of Prof O A J Cole 

Wb regret to learn that Mr H B Medlicott F R S 
formerly director of the Geological Survey of India 1S76- 
1887 died on April 6 at seventy six years of age 
Akono the portraits recently added to the National 
Portrait Gallery are those of Sir Charles Lyell painted by 
Lowes Dickinson Charles Darwin and Prof W Whewell 
Rbutbb s Agency is informed th it the Due d OrRans 
has organised a North Polar expedition which will leave 
for the Arctic under the Due s personal leadership next 
month tor the purposes of the expedition the Belgtca 
the vessel of the recent Belgian Antarctic Expedition has 
been secured together with the services of Lieut Gerlache 
who will again command the ship on the present occasion 
The object of the expedition is not to reach the North 
Pole and according to present arr mgements the Due 
will not winter in the \rctic although the Belgtca will 
be provisioned for Che event of her being closed in by the 
ice The expedition will leave Norway probably on May t 
and proceed d rcct to Frame Josef Lxnd where it is believed 
that an attempt will be made to push northwards by way 
of a new channel The Due s staff will include some 
Premh men of science and a number of Norwegian 
sailors 

At the innual meeting of the Australasian Ornitho 
log sts Lnion held at the end of last year Captain F U 
Hutton IRS submitted a presidential address dealing 
with some interesting problems in connection with New 
Zealand s ivifauna The evidence he has obtuned during 
his I ears of research leads him to think that the ancestors 
of many New Pexlond birds went south along x land 
ridge which connected New Zealand with New Caledonia 
and New Gu nea probably in the early Eocene period 
New Zealand ornithologists Captain Hutton point^ out 
have special advantages for study ng the effects of the 
absence of enemies on development and New Zealand 
Itself offers more examples of degenerxtion in the wings 
of birds than does any other country in the world 

Pros J Macmillan Brown of Chriktchurch New 
Zealand recently paid a visit to the Maoris who live in the 
fastnesses of the great King country and Urewera country 
in the heart of the North Island of New Zealand He 
went specially to visit the Uru kehu or red headed 
Maoris who are often seen in those districts He bad 
previously come to the conclusion that the Maoris 
ancestors in their migrations crossed with a white race 
and he informed a representxtive tf the I jtttlUm Ttmee 
that his visit has strengthened his opinion He states 
that in one assembly at which he was present at leaxt 
S5 per cent of the children had brown or even flaxen hair 
a complexion which resembled that of the Italians and 
fine European features 

Dr W J Holland director of the Carnegie Museum 
Pittsburg has arrived in London for the purpose of super 
intending the settingup of the pUster model of the 
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skeleton of the gigantic herbivorous dinosaur Diplodociw 
catnegtt presented by Mr Andrew Carnegie to the British 
(Natural History) Museum The restoration which is 
described by the late Mr J B Hatcher in No i of the 
Memotrt of the Carnegie Museum is mainly based upon 
two incomplete skeletons discovered respectively in 1899 
and 1900 in the Upper Jurassic bedi. of Sheep Creek 
Albany County A^yom ng As restored the skeleton is 
nearly 80 feet in length Whither th s dinosaur is really 
specifically distinct from the typical Diplodoeue longue may 
be a question 

During a violent thunderstorm on March 31 the second 
pyramid of Ghireh wxs struik by lightning slightly below 
the apex of the monume it Several of the immense stones 
of which the pyramil is built wore dislodged and rolled 
down the sides to the sands below The storm was the 
* most violent experienced in !■ gypt for the past fifteen yeaiw 
Th s IS the first recorded instance of any of the pyramids 
having been struck by 1 ghtning , 

Ir IS announced in Science that the first John Friti gold 
medal will be conferred upm Lord Kelvin This medal is 
awarded bv a joint committee of the American Institute of 
Fleclrcxl rnginccrs the American Society of Mechanical 
Engineers the American Society of Civil Pngineers and 
the Ameriian Institute of Mining Engineers to the man 
most representat ve of and eminent in scientific advance 
in the engineer nj, field 

I HE fill wing art the lecture arrangements at the Royal 
Institut on after I aster Prof L t Miall three lec 
tures on the studv of exlintt animaU S r James Dewar 
three hclires on flam Prof J A Flem ng three lec 
tures <n electromagnetic waves (the I>ndaU lectures) 
Prof II Marshall Ward two lectures on moulds and 
mould ness Dr J G 1 raier two lectures on the evolu 
ton «f the kingship in early society xnd Mr A H 
Savxge I andor two lectures on expl rat on m the Philip 
pnes I he 1 rid ay even ng meetings will be resu i d on 

Ma) S when x li-aourse w 11 be delivered bv Prof H E 
Armstrong on problems underlying nutrit on 

A BRANCH f I Allan e Fran^aise an assoriatirn for the 
spread of the, blench 1 nguuge ii. t be est ibUhed m 
Londtn ind Parii, undtr the title f Allianii lillfrxiro 
s icntirque ct irt st que branio Anglaise Informxton 
as to mimbership of the new associat on txn be obtx ned 
from 186 Boulevard Sa nl Germain Pxris 1 he first soiree 
will take place in London in the course of the present 
month The prekidenti. of the asMXiation are M Paul 
Delombre previously Minister for C m ncrce and M 
Pierre Fouiin Inspecteur Gdndral de 1 Instruction pub 
I que Among those who have promised their support to 
the new society are Lord Avebury Sir William Crookes 
Sir Ar hibald Geikie Sir Oliver I odge Prof MeldoU 
Sr Williim Ramsay Sir Henry Roscoe and Sir William 
White 

Ills lim 1 corresjjondent at Athens reports that the 
proceedings in connection with the Archaeological Congresk 
began on April 7 with x reception at the university at 
which the King and the Crown Pnnet were present The 
opening ceremony took pi ice at the Parthenon under the 
presidency of the Crown Print e the King and Queen 
being also preaent On April 8 Prof I xrabros delivered 
an address of welcome recapitulating the achievements of 
foreign and Greek research in recent tears The cere 
mony of inauguration of the Penrose Memorial Library 
took jdace on April 8 in the British School The King 
and i^een and all the members of the Royal family were 
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prMmt Aft«r Mr George Muq^Haii had given an 
aceoimt of the put hutorr of ^ aduxd a marble tablet 
to Ae memory of Penroee wm ttdvrfM by the Crawn 
Prince who delivemd an addreea In EngliA Speechea were 
Aen delivered by Mr Ceal SmiA a former director of the 
•chool M HomoUe aecretaiy Co the congreu who paid 
an ekNjuent tribute to the amiable and noble character of 
Penroee ae wdl ae to hie great edentlAc attainmente and 
by Profv Conce Wheeler Waldateln and Boaanquet 
(director of the tcbool) Ihe varlone aectione of the con 
greee met for Ae receptma and Aecuwion of papers on 
April 9 and lo 

A HirriNr of the Aesociation of Economic Fntomologisu 
will be held at Blrmmgham on April >9 and so in the 
large medna] theatre of the university fh president of 
Ae association is Mr F V Theobald and the secretary 
Mr 'W E Collmge University of Birmingham 

Tint London Gecdogical Field Qaas conducted by Prof 
H G Seriey R S will begin its twentieth year« 
Aason on Saturdav April so with a visit to the north 
downs at BetthworA The field class which is earned 
on coatuHiously on Ae Saturday afternoons in May June 
and JuW affords practical teaching In geology by study 
ing ^rect from naAre the structure and modes of occur 
rente of Ae rocks in the basin of the Thames and adjacent 
country Further particulars may be obtained from the 
•ecretarv Mr ] W Jarvis St Mark a College Chelsea 
SW 

At Ae annual meeting of Ae Iron and Steel Institute 
to be heM on Mav 11 and is the Beesemer gold medal 
for 1905 will be presented to Prof J O Arnold The 
awards of Ae Andrew Carnegie gold medal and research 
scholarAips will be announced and the president Mr 
R A Hadfleld will deliver his Inaugural address Ihe 
following IS a list of papers Aat are expected to be 
submitted —experiments on the fusibility of blast furnace 
■lags Dr O Boudouard recent developments of the 
Bertrand fhiel process Mr J H Darby and Mr G 
Hatton the dpplication of drj air blast to the manufacture 
of iron Mr James Gayley the effect produced by liquid 
air temperiture on the mechanics] and oAer prop^ies of 
iron Mr R A Hadfleld the cleaning of blast furnace 
gas Mr Axel Sahlin Ae failure of an iron plate Arough 
fatigue Mr b A Houghton Ae continuous steel making 
process m fixed open hearth furnoies Mr S Surzyeki 
accidents due to the asphyxiation of blact furnace workmen 
Mr B H Thwaite and the behaviour of the sulphur m 
coke in the blast furnace Prof F Wust and Mr P Wolff 

Rsirnta s correspondent at Rome reports that the draft 
scheme for the organisation of the International Agri 
cultural InstiAte which will be considered by the con 
fewnce to be held in May is oa fotlosvs —(i) The con 
stitution and orgamsation of the institute (s) Functions 
of the inStiAte -<a) To report periodically informatkm 
concerning agnculAral production the conditions of labour 
in rural districts and Ac diceaaM of plants and live stock 
(M To facilitate Ae organisatton and working of cooper 
ation between the rural communities of different countries 
and to provide msuraace and banking fodlitles for Ae 
benefit of agriculture <e) To propone on its own initiative 
cv at the invitotlott of Governments Interested inter> 
natwna] measures and instiAtions for Ae protection of ^ 
common interests <4 the agnculturlati of aD countnee, and 
at the same tune to consider the resolution* imsswl by 
International congress** on agriCniAr* (d) To curds* 
filtber functions whiA are airwuiy tourclstd by the 


agrioulturol asaoetationa hAI* **»• im 

dutrge ibdqxndcntly of Aa attion of Aa iBffwrant OoVWtf 
msotf (3) The financial rMources of Ae laadtfftr 

IH Ae House of Commons on April 5 8U1' W ftiam 
asked Ae President of Ae Board of Agriegttor* iA|6t«M 
his attention ha* been directed to e xp eriments whioh hav) 
been carried on m America wlA a view to Ae BfopsqfatlH 
and use upon Ae land of mtrogen producing badtefo' 
whether he is iware Aat certam right* rsiaAig td Aj 
method of preparation of Aese bacteria are the propeiM 
of the United States Government and Aat Ant Gev«nt 
ment is distributing packets of these bacteria free of chargl 
to any farmer* who apply for Aero and that the re*ull 
of ouch distribution has been beneficial for farming and, 
if so could he <My whether anv right* relating to thi 
preparation of these nitrogen producing bacteria preveni 
His Majesty n Government from adoptiog a similar course 
and If not whether he is prepared to recommend Aat t 
similar free disir button be adopted m Ais country It 
reply Mr Fellowes remarked that some articles on A* sub 
jeet have opptared in the Board s monAly journal Experi' 
ments as to the value of nitrogen producing boctena an 
now being carried out under the auspices of the Board by 
several of the agri ultural colleges in this country and *6 
toon Ok Ae results are known the Board will consider 
what further acton in Ae motter can be taken In the 
interest of BritiA agricultunsts The process of pro 
ducing and cult voting the bacteria has patented by 
the United States Department of AgriAlture but It appears 
Aat the department doe* not propose indefimtriy to con 
tinue Its gratu tous distribution Ihere appears to be 
nothing to prevent the mamifacAre and sale of Ae material 
in this country 

Au-ORDIUO to the report of the Australian Museum 
Sydney for 190J * remarkable fluctuations occur in AS 
annual number of visitors In 1900 for instance the 
total was 47* in 1901 133 3*6 in 190a 106 704 and m 
1903 11837* Ibi general condition and progress of the 
museum appear t be satisfartory 


No 3 of the Johns Hopkins Universitv Circnkir for the 
current year contains an account of observations and ut* 
penments with regard to Ae abnormally elongated form 
assumed by s cons deraUe percentage of AmerKon oysters 
during Ae early stages of growth The author Mr O C 
Glaser concludes that this is due to crowding and Aat 
It IS a prematuri assumption of the normal adult con 
dition The crowded condition of these prematurely 
oyaters makes it mpossible for Aem to expand and grow 
to the normal w dth but if removed to a more favourabfo 
situation thej qu kly assume the ordinary shape 


Tms second port on of Ae article by Mr F Vote ip 
port lu of vol Ixxviii of the Zntsekn/t Jdr «issswsdfo/f> 
Utht Zoologu n the thorax of Ae house cricket wiA 
especial refereme lo the articulation of the wings and 
their movements and thus to the mechanics of Insopt 
flight in general Ts devotsd to the musoulsture and fk 
illustrated wiA several Aagrams and text figures Tha 
oAer article in the same issue by Mr F FiArmann of 
Grots is devoted to the history of Ae adrenal bodies «f 
the gumea-pig The Internal tissue of these OtgOmi fo 
subject to va^ rapid port morttm degsnerattOai so Aat Ap 
Inveatigation it one of conaideraUe Afficulty 


Aocobmno to Its report for Ae poet year Ae Rugby 
SAool Natural Histnl^ Society contliiuta to do st e ll a r 


factort prosress Durinar the rear two Imbortoiit addmimo 
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^ br ^ muMum luUDdj, • cdtw 
WiX irMtli butlwri^ mki on< of bW*' W* «*»* 
‘ f tedu^otf ttuuty ran (pecimeM Tba cOaaarvator; 
iMtfot tbe gna^ar part of the rlvanam haa been re 
|t, *»|1 a haw caae Ii in coune of eonitrnctioo for the 
'pal colieetiOn On the other hand the eecretary 
the hidt of inteieat in tnirroecap7 and alao the 
chmprtitora for prisea 

.%* file re^ of the Northumberiand Sea Flahenea on 
Iba adentific tnveetigationa conducted m 1404 it la stated 
that there haa been a decided decreaae in the number of 
flat tdi eapedaltv plaice in Camboia Bay althougrh in 
difa reepect the other atationa do not depart mater altv 
'trom the aatinfaciorr reaulta of the left few veara A 
nhmber of flat fiah chleflv daba were marked and re 
turned to the aea Thoae re raptured apparentlv ind rite 
that plaice do not u«uatly leave the Indiwe watera until 
they are approaching maturity (four or five veara old) but 
that daba ahow a aeparation of the aezei the females 
remaining near the shore wh le the males migrate to 
deeper water twenty or thirty milea to the aouth I egis 
lation for the protection of tobstera doea not work well aa 
the flahermen are in the habit of stripping and aetling 
the 'berried femalea matead of returning them to the 


opportune for conatdenng the 
poasibility of chanUM in allied departments A pertinent 
article advocatihg the establishment of a bureau of forestry 
as a comptement to (he Indian Forest Department appeers 
ID the ItuUan foruUr (January) The duties of the staff 
would Include the preparation ot working plane the in 
stitution and eupervtsion of experimental inveetigatione 
and the feqwnetbility of regulatmg the cultivation and 
■upply of forest products 

A Circular (vot li No 14) of the Royal Botanic 
Gardens, Ceylon by Mr R H Lotk deals with the 
vanetiee of cocao trees extating m the gardens and the 
experiment station Peradeniya and incidentally supplies 
some interesting information on the colour of Ae s^s 
As 1 primary division Criillo rarietieh having seeds with 
1 th n shell are distinguished from the I orastero varieties 
w th 0 hard shell Fru ts of the old red type of Criollo 
were found to contain about 14 per cent of putyde and 
80 per cent of white seeds Forastero vaneties pass from 
foims of good quality hiving well rounded beane of a 
light colour to those of 1 poor qualitv in'which the beans 
are flat purple and litter Ihs proportion of white to* 
purple se^f in a number of pods of oie (f the best 
Forastero varieties was 34 per cent to 63 per cent 


Ik the first part of vol xxxiii of Gegenbaur s Uorpko 
logltchas Jahrbuch is continued Or A Fleischmann a 
article on the skull tf the Amniota Dr O Hofmann ton 
tributing n section on the structure of the roof of the 
mouth<avlti m Urards The second article bv Dr H 
Adolphe IS devoted to a discuss on of the variation In the 
human sternum sad vertebral column more especially as 
regards the number of vertebrm wh h mav bear nbs and 
which mav enter into the composition of the sacrum 
After referring to analogous vir itiona In apes and 
monkeys the author considers that there is no evidence thit 
any of the earlier mammals had eight cervical vertebrw 
In the third article Mr W M Snallwood recordi aome 
obaervationa on the chromosome vesicles developed in the 
earlier stages of nudibranch molluscs 

Tint two original articles in Biolofuchtt Ctntralhlalt 
of March ig are devoted to the subject of amts Mr F 
Wastnann continuing his account of the origin of slavery 
aqiong these insects while Prof D H Fotel figures and 
devenbes the nests and fungus gardens ’ of certain South 
American ants The photographs and notes on which the 
latter account is based were communicated to the author 
by Dr E GoeMi director of the nuseum at Pord In 
the ease of Atta texdent it appears that the female baa 
a fungus garden to hersdf in which the eggs are laid 
and while this and other large species of die same genus 
together with certain kinds of Acromyrmex make their 
funguSsgardens in holes in the ground the smaller Atta 
motttan constructs them in hollow trees under leaves and 
m suchlike situations 


Nov 1 and 2 of the 7 itiehrift of the Berlin Grsell 
achaft fur Prdkunde contain a valuable paper by Dr S 
Patsarge on the Kalahari region and its kignificance as 
a fa tor in the ethnognphv of South Africa The paper 
discusses the physical and biological conditions of tbe 
region and the distribution of the races of mankind It 
IS illustrated by a number of excellent maps 

Tm most recent addition to the Abhandlungen of the 
Vienna Geographical Society la a paper by Dr Artur 
Gavazzi forming the first or ' morphological part of a 
monograph on the lakes of the Kam region TTie work 
includes measurements of permanent lakes fresh water 
brackish and salt periodic lakes ' end periodically in 
undated poljen Observations of the micro plankton 
and diatoms have been made by Drs L Car A Forti 
and V LurgaiciHI Pr liavazai a paper forms on iffl 
portent contribution to our knowledge of an extremely 
interesting region 

Wb have received the report of the Danish Meteorological 
Institute on the state of the ice in the Arctic seas dunng 
11)04 statistics go to show that the winter of 1903-4 

was comparatively mild in that part of the Arctic regions 
which liM north of the Atlantic Ocean that during 1904 
the East Greenland current suppHed the temperate seas 
with a smaller quantity of polar ice than in a normal year 
and that the I abrador current earned more than the 
average number of icebergs past Newfoundland It is 
expected that dunng 1905 there wtt^ be more ice along the 
roast of Fast Greenland and ip Davis Strait than in 1904 
and less off Labrador and Newfoundland 


A suaTHBa mstalment of the account by Mr B 
Fedtachenko of hia journey in Central Asia Is given in 
V9I iv, parts vl and V11 of the BuOatm 4 » Jardin 
tfmpmdi Bataniqua St Petersburg Thess letters relate 
to bs wandaruigs across the Pamir ^ttotu and he de 
•Orlbss ttie vertical saquence of plant formations observed 
Iff the unejcplored valley of the Mouskot River 

Tgtl p re eent time when changes are pending in India 
U opnneetid n with the formation of a depettment of 
HO 1850, VpL, 71] 


Thb Meteorological Institute of the Netherlands has 
issued a paper by M J P van dsr Stok continuing and 
extending M Phaff s discussion of tidal observations made 
on board the lip^t-ehipa oq the Nstherland Xousts Hie 
penodic movements In horuontal and vertical plansa and 
the progressive nwvements of the waters ore dealt with 
separately and the general reiult le to support the view 
•et forth by Lord Kelvin in 1878 that the tides of the 
North Sea wouM not be materially affected if the Straits 
of Dover were dosed Further observations especially off 
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the English roasts and in the centre of the North Sea 
are necessary for the complete iaTeptigation of the complex 
conditions which occur 

Am interesting address was recently delivered to the 
Royal Meteorological Society (pobllshed in its Joumat for 
January last) by Mr C W R Royds first lieutenant of 
the National ^tarctir vessel Dt*eojety As the observ 
ations are now under discussion he was only able 
to give a general account of the meteorological conditions 
of the Antarctic but entered fully into the arduous labours 
which srere sealously earned out by the whole of the 
observing staff The meteorological instruments were set 
up on the ice on April 17 190s in lat 77° 50 S and 
eye observations were continued untU February 15 1904 
at intervals of two hours between 8h a m and loh pm 
they were taken under the superintendence of Mr Royds 
and the night cdiservotions were divided between the 
eleven officers each taking one night In addition 
there were the self recording instruments these were 
managed under,great difticulties and their contmuous 
registration was entirely due to the mechanical skill 
of Mr Skelton as they were frequently choked by 
bluzards On these occasions the ram gauge would 
be buned under three or four feet of snow The lowest 
screen temperature recorded in the winter quarters was 
— 19*4 on the same d ly at Cape Armitagc (li miles 
distant) It was f4*( the coldest day at the tatter 
station was —67*7 (or nearly too* of frost) on May 16 
1901 The highest black bulb reading in the sun was 
154* on December si 1902 The heaviest gale recorded 
was 85 miles per hour by the Robinson anemometer 
Throughout the stay in the Antarctic Circle no raw was 
recorded and fogs were not nearly so prevalent as is 
generally supposed dsy sfter day clear skies and con 
tmuous 24 hours sunsh ne were recorded Speaking of 
the barometer as m instr mient of warning of gales Mr 
Royds states that all faith was lost in it as they came 
on without any appreciable sudden change in the motion 
uf the mercury 

The final report of the Royal Commission on Cool 
Supplies was recently reviewed at some length in NAnax 
(February a p 324) The minutes of evidence the 
reports on the wuhis districts and the appendices on 
which the commissioners conclusions were based have 
now been issued The district reports contain much m 
formation of great value md it Is satisfactory to find 
that in order to render them generally aicctsible they 
ire issued separately at moderate prices The contents 
(f the various parts are as follows —part li report of 
Sir W 1 Lewis on the available coal resources of South 
Wales and the south of F ngland , part lii report 1 f Prof 
I apworth and Mr A bopwitb on the coal resources of 
the midlands part Iv report of Prof F Hull Sir G J 
Armytage and Mr A Strahan on the cool resources of 
North Wales Lancashire and Cheshire port v report 
of Mr A Currer Briggs on the roal resources of York 
shire Derbyshire and Nottinghamshire part vi report 
of Sir Lindaay Wood on the coal resourcea of Northumber 
land Durham and Cumberland part vli report of Mr 
J S Dixon on the coal risources of Scotland; part viil 
report of Prof E Aul] on the coal resources of Irdand 
and part lx report of the gecdoigical committee, oonsiaung 
of Prof E Hun, Prof C Lapworth Mr J J H Teoll 
and Mr A Strahan, on the resottrcca of the concealed and 
unproved coalfidds of the United Kingdom Part x 
which covert 400 page* contoip* the mlmtes of evidence 
and part ki includes a ainae of appeodicea of great 
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interest Among these are an eatimate of the ftiture OOfii 
output of the Umted Kingdom calculated at itn 
A wysiag rate of lacreaie during the last thirty of 
Mr R Price Willuuna a report on the oeiontal aon 
foreign coal resourcea by Mr Bennett H Brough, and a 
report on deep borings through Secondary rocka by Mr. 
W Whitaker Lastly part xii 1* a supplement coetaiA* 
uig the plans and diagram* referred to m the evidence. 
The report on the coal available in concealed unproved 
areas at depths less than 4000 feet is certainly the moot 
important of this valuable senes of documents Without 
over singuine the committee has added 40000 
million tons to the probable coal resources of the kingdom 
The coloured geological map of the United Kingdcmi on 
the scale of 24 milea to the inch accompanying tbia re> 
port li of part cular intereat 

The well known firm of Bausefa and Lomb (London 
agents Messrs A E Staley and Co) has brought 
out an admirablt instrument in ibeir B B P portable 
microscope Ihe workmanship is excellent and in spite 
of the fait that the stand and arcesaories are packed away 
into a ca<.c measunng 114x78x46 inches the instru 
ment is thorou{,hly serviceable and convenient for uee 
Ihe base of the Maid is made of two diverging bars which 
move on the upright column so as to assume a parallel 
position when r ady for packing but they are well and 
heavily constr ted and are perfectlv rigid when open 
Ihe stage is lirge and is uigen ously lontrived to turn 
into the plane of the stand when m the cate and* whan open 
It It firmlv hill n its place The objectives are of tbs 
quality which would be expected from a hrm with so high 
a reputation anl the cedar oil for the immersion lens la 
contained in a metal box so that there is no danger of 
breakage or leakage We think the instrument quite 
justifies the description given of it as a microscope 
capable of being taken out and set up in a few secondf 
ready for use giving all the desirable feature# of the 
highest grade bai tcriological laboratory instrument ' 

lx the classic 1 researches of Sainte Claire DoviUe on 
dissociation much use was made of the hot and cold 
tube in prov ng the existence of chemical reactions fit 
high temperatures the idea being that by suddenly coof* 
ing a gaseous system there would not be tune for the re. 
combination of ihe gases and hence that acme clue could 
be obtained is to the actual composition of the gaseout 
mixture at the high temperature The properties of fused 
quarts have led M Berthelot to repeat these experiments 
under different londition* and an account of the retuUa 
IS given in the Comfiei rtndut for April 3 The sub.' 
stances under examination were enclosed in hermetlc^lf 
sealed quarts tube* heated for about an hour at 1)00* 0 
to 1400” C and then suddenly cooled by dropping tiw 
tubes mto cold water lha cooling in this way waa at 
least a* sudden a* in Sainto.Claire Deville s aX^lnettta, 
and the whole contents of the tubes could thap bt ek. 
amined The observations svere too numaroua to be gl*e« 
in detail here but the whole trend of the resuUa was to 
show that no d ssodation could be detected In caee* wfaes* 
from the earlier experiments a poeitiv* raiult would be qxe. 
pected Oxygen furnished no trace of oiene and no teace 
of hydrocarbon could ba fonned froei carbon, in toty ot its 
state* With hydrogen The diseodatloa of carbon oofr 
oxide was practically inapikwclable, and In a case of epodol 
practical importance the dtoeotoatwo of carboa dia(iJ 4 *« 
and in which two experiment* were made, qpe with ribM 
and the other with IsataOtaaeoua cocAing, M tfWee M dif* 
sociation could be detocted 
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A BOOIUST on ' Pattern Making by Mr J B Danger 
Ud, haf boen adcM by Meura Dawbam and Ward 
^ t to dmr ‘ Homo Workera Seriea of Practical Hand 

A Mi«r edition of Mr W tVoods Smyth’s “ Divine Dual 
Governments ’ has been published by Messrs Horace 
Marshall and Son The present issue has been revised 
and illustrated with new matter home of which has already 
appeared tn earlier books now out of print by the same 
author 

Musas Lonouahs Gaaui and Co have published a 
new edition of Telegraphy by Sir W H Preece 
K C B IRS and Sir J Sivewnght K C M G The 
book baa been revised and enlarged and now includes 
descriptions of recent devices used in telegraphy in re 
latMn to fast speed recorders to automatic and translating 
apparatus for submartm. circuits to Murray s improve 
ments In the Wheatstme automatic apparatus and to the 
new telegraph snitching system A chapter on wireless 
telegraphy considered theoretically and in Its most recent 
appluiitton has been added 

Ma Hbnrv Frowdb has sent us two pages of the New 
English Dictionai7 on Mistonral Principles edited by 
Dr J A H Murray to show how the word refraction 
and Its congeners are deflnsd and traced The number 
of references to uses of these words is astonishing and 
a vast amount of research must have been necessary to 
bring so much material tc^ether We extract a few early 
references of historical Interest —Ruractino causing re 
fraction refractive 1704 Newton Optics (17a i) 

4 def tv the perpendiculer to the reflecting or refracting 
surface at the point of inadence 1764 Hornsby m Phtl 
7 roM Iiv 145 ' an excellent refracting teleacope of 

IS feet focus RmAcnoN 1603 Hollend Plutarch s 
Mor 1S95 ” the rainbow is distinguished by sundry 
otdours by die refroctior f our ne-sight against a doud 
1646 Sir r Browne Pseud Ep 347 the colours are 
moda by refraction of light and the shadows that limit 
that light" Attron 1603 Heydon Jud Astral 137 

there Iieth e deceipt or fallacle m the refraction of beams 
Whxh cheifly happeneth about the honxon where the aire 
Is olwaiea thickest ’ 1669 Sturmy Uaruur t Mag 11 

itfl the refractkm of the sun moon and stars causeth 
thorn to appear higher above the horison than they are 
Rmucnvt 1673 Flamsteed In Rigeud’s Corr Sci 
Men" (1841) 11 168 * the refractive air reaches some 

height above our heads « 1691 Boyle ‘Hist Air 
(169a) 190 ‘ the air waa filled with vi^ioura and 
exhalationa that made it mors rsfractivs than I 

formerlv ’ 


OUR ASTRONOMICAL COLUMN 
Couar >905 0 (GiAOOson) —A further extract from Dr 
Strflmgrsn's dally ephemena for comet 1904 a es pub 
Ihdisd in No 4009 of the Astronomueha Naekrtchten is 
ghrsn below A set of dements and an spbsmsrii stmdar 
fo those obtained by Dr Stromgren have bssn oomputed 
St the D S Navsl Observatory from o b ss rs ationa made 
on Marab a6 ay and s8 and are puUiahsd m tbs same 
}<Mrnal - , 

Sfktmana ish (Berlm M TOr 
“ • togr lofa Bndu 

+33 4JI 0’0S90 *«55 087 

tHuy 00638 98988 

f3jr 59> 

00699 99139 073 

rjSJHBBse « (UdO of dMOOVSty (MOfCh S^ wso 
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The followmg magnitudes have been estimated by 
vanout observers at the times named — 


March aS 7 59 8 (Genava M f ) 115 

09 8 a8 2 (Vienna „ ) 13 o 

Apnl I 9 6 3 (Bamberg , ) ii o 

On tbs last mentioned date Prof Hartwig found that 
the comet was circular about 3 in diimeter and had a 


Variabiutv or a Minor Planit \ telegram from 
Prof Pickering published in No 4009 of the Aitrono 
macht NachnehUn announces*that frof WenddI han 
discovered a variation of 05 magnitude in the brightness 
of the minor planet (13) Funomis 
Ihis is one of the asteroids situated at an intermediate 
distmce from the sun and havmg a revolution period of 
1570 days 

Visual Orsrrvation of Jupitsr s Si\ 11 Satelutb —A 
further visual observation of Jupiter s sixth satellite has 
been made at the U S Naval Observatori with the a6 inch 
r frictor • 

Observing on January 8 Mr Ham nond made a tearch 
for the recently discovered Mtellite in the posit on com 
puted from the Lick photographs and there found a \en 
faint object which from its movement n relation to 
neighboi ring star proved to be the object s ught 

Real Path of a Brioht Mbtsor —From a 1 irge number 
t f observations made in south west German) Herr II 
Rosenberg has cal ulated the real path of an exceptionalli 
bright meteor which was seen at 8h asm (central Euio 
pcan tune) on March ai 190a and emittid about one 
quarter of the li^t givtn bv the moon at full 
After giving the details of the times and plates of the 
various ^servationt he deduces the following values fti 
the actual path of the object Length of path 38, km 
duration of flight about 9 seconds mean velocity 4X 8 k n 
per second mean velocity relative to the earth 41 4 km 
per second The average absolute height of the path 
above the earth s surfarc was about 30 km Other de 
ductionk are made concerning the actual sue brightness 
parabolic velocity in spare and actual path and the follow 
ing value is obtained for the radiant point —long ivs)* 8 
lat k- 4 - 9 ° to (Astronomisc/ie Naehrtehlen No 4008) 

A Naw sa inch RsFLXcioa Af Harvaoo —In No 93 of 
the Harvard College Observator) Ctrculari Prof E C 
Pickering announces that the construction of the new 
S4 inch reflector—one of the chief aci)uisitions with the 
Anonymous Fund of 190s—is now so far advanced that the 
instrument may be used for visual observations The 
mirror was made by MesArs Alvan Clark and bms and 
the mounting has been designed and constructed in the 
observatory workshop 

Magnitude obaervations of three of the variable sure 
disiovcred by Mlsa Leavitt near She Orion nebula have 
been made with this instrumsat and their vanability con* 
firmed by Mr L Campbell and the results are sat out in 
detail in the Circnfor 


Stars with VASiABta Radial VsbociTiRs —A list of nine 
spectroscopic binaries distovered with the MilU speriro 
graph in addition to the forty-eight previously announced 
IS given in No 70 of the Llcle Observatory BvUatmt 
Amonget them we find a Andromedse which was 
ani^ainced aa a binary by Mr Slipher tn 1904 and which 
the Llek spectix^ams show to have a negative radial 
velocity varying from a km (October 5 1903) to 36 km 
(November 30 1003) f Ceti has a smaU but undoubtedly 
real variation wluitt y Geminorum afaows a variation from 
-(7 km (on October 24 1899) to -47 km (on January 
87 1904) Twwity five spectrograma of the brighter com 
ponent of Castor a* Geminonui) indicata a variation of 
about a6 km in the radial velowiN Amilyiag the values 
detsmlncd Ao Prof Dofterck’s t^t it Castor a pre 
liminary value of 0*03 la found for the parallax of this 
star but tMs has not very great weight owing to the 
unearuinty In the elements of the visual system a Bootis 
with 6 period of several roars { Serpentis wfth a prob 
aMy abort period ( Lytw r Ssupttani and 71 AouiUe 
are the other stars hr which vanaMs rad(pl velocities have 
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NORTH AFRICAN PilROGI VPHS 
E F GAUTIER hw Mbttthed in I Anihtofclogtt 
(xv i9cwf p 497} an iUuftratod account ot a recant 
find of roik carving* in the ravine of Atitiga between 


Oranai* petrogiyfdi* repreaent a ram or goat wi A a a^atioRI 
on It* head provided wiA projecting a^ieiidaga* (Fig a) 
It 1* niggexted that the ipheroid i* a foiar diee flanlM oa 
each aide by a anoke (uraius) and A * would be a 
preaentation of the great god Ammon of Ihebe* If At* ^ 



1 iguig and Bern Oun f n Sahara Hie drawing* are n j 

de^ outi ne and of iarge a ae aometime* life use and Aeir I 

antiqu ty la eatabliahed by Ae patina in the cut* being 

--j — .L • ■ • • 


pronounced a* that on the surface and by the fact that 1 Zenaga d ffert 



*0 the quest on ansea did Ae inspiration of the SouA 
Oranais engraving come from hg^^t or had Ae god 
a Lb\an oi ' “■" "—' ' ' 


origin? Ihe goat lOvii longtpet) trf 


! details from those of Bou ^em and 
Ae aolar d *c i* provided wiA 
rays The other drawing* of Ais 
problemat t design were eshibited 
at the International Congress of 
AnAropoIogy of 1900 and gave rise 
to a long Ascusuon 
Rock carvings of a very different 
character were Ascovered by Ae 
author m the louareg (Tawarek) 
country on the first slope* of Ae 
Uoggar (Ahaggar) massif s< 
k lometres south of In balah 
are scribbling* in which anunai* a 


Rock carnni fiton Zwisn PisMiMloa t awtrsfrooi Ae bsad to ibo lad AU A* pert of 
A* dee toWl wbil* h carai^ poIlAad is tb* erlpoat 


longer emit there while others. Wee the buffalo aife now 
estinct In Fig ( we have two rarogntsaUe portrait of 
BubaluM anliqmu and one of an tiephant Several SouA 
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ally and wiA these inscrlptiona are 
associated M Flamand some tune 
ago desinbed entirdy smilar graffiti 
in South Oranais which he identiffed 
a* Ltbyco-berbAres The greater 
part of Ae figure* in Ais paper tIlUv 
trate engraviing* of a very Afferent 
character and are far less anoeat 
Aan those just referred to for ASi 
animals represented are form* Aat 
still exist there Ihe presence of dto 
camel is very signifirant sioce it ip 
generally admitted that it was oiriy 
introduced or re Introduced into 
north west Africa in the first ecu 
tune* of our era and appears A 
have been abundant there AMut tit* 
period of Juetmtan Other onimale 
rqireeented are the horee ate ca)ttie» 

r moufflon gamlle dog oetndu 
The engraved portMUe difftir m 
Aeir cotour markedly from Ae rest 
of the rock and lack patina From Aqjr appeanifqL 
theee petroglypbe may be recent but It ha* been denM 
that Aey ha ve a ny relation wiA the fouairegs Pkwet: 
—j- —reprteenAtion* of men bishHIdI 


1 
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. , InlMbiUpte Theae men are provided (Pig 3) 
with, a etnali rouad ehldd and three javellne thus proving 
“ *■ Vjco-berber ’ producttooc 


THE MINERAL RESOURCES Of CANADA 
'T'HF puWKation* of the Oeologu^l Survey of Canada have 
* long been iharatterived by the want of promptnev. 
of publication Tbia defect U however to a large extent 
removed by the new departure made bv the vtction of minea 
tinder the direction of Mr F 1) fngall It ctniiat* in 
laming a eeriea of bulletina giving in londented and papular 
form information regarding the mineral mourcev of the 
Dominion together with pirticulaiv nf aimilar occurrences 
in other countnes which mav be f use to mining engineers 
In Canida ^e have received tmrtcen of these bulletins and 
from the information given it is evident that the mineral 
resouri es of the Dominion are of a me st wried eharactc r and 
that the mineral industry is in t healthy condition Ihc 
subjects dealt with are platinum coal asbestos infusorial 
earth manganese salt zinc mica molybdenum and tung 
sten ^aphlte pent apatite and copper 
So fnr the production of platinum has been obt lined from 

r lacer workings on the Siiiiilk imeen river in British 
olumbia At Sudbury Ontario it is ft und in xita in com 
bination wilh arsenic and associitid with the nicki hferous 
pyrrhutite deposits The yield of platinum tn Canada has 
wwn falling off for some years past and is now insignifit int 
The bulletin on coal ervers sixty fiui pages and contains 
a collection of analyses of typical coats and a valuable 
bibliogiaphv of the subject in ijcz the output of coat in 
Canada eoi eeded seven million tons I he principal areas at 
DKsent worked cr< the Nova Scuti 1 coalfields with rocka of 
Carboniferous age and the Cretaeeous coalfields of \an 
(ouver island and of the ( row s Nest Pass British Columbia 
Anthracite is mined tn Alberta and lignite is m ned in thi 
Sounk river dittnrt Asstniboia and in the Yukon district 
Ihe asbestos industry of Canadi is of considerable iin 
portame the production having increoaed from yRo tons in 
1880 to 40 000 tons in ipoa Cun ida now furnishes about 
88 per cent of the world a supply 1 he deposits are found 
In serpentine In i8q6 the manufacture of oabesttr wj 
begun 1 hit is a finely ground serpi ntinc in which there 
a small amount of very fine fibre lisseminated and the r 
suiting product is tperially adapted for fine plaster for walls 
and interior decoration Its value per ton is low but is its 
preparation involves little extra expense it is rimmed that 
profit results from its manufacture 

Infusorial earth wax produced in Canada in 190Z to th 
amount of 1000 tons vtUued at yyool It is min^ at Hass 
nver lake and St Ann s Nova Scotia and is sold chiefly in 
the Lnited States Ihe uses to which it is put are varied 
I ormerlv it was largely used in the manufacture of dynamite 
hot it has now hein related b\ cheaper absorbents such as 
wood pulp It IS now chiefly used as a policing material 
and as a hotter covering It ran also be used in the manu 
facture of bricks when great lightness is required 
Although Canada boa not yet taken a prominent place 


production depends on the developinint of steel manufacture 
an^ asCanadaia now making great strides nr this direction 
Its depositt will probably soon aksume greatn- importance 
The ores represe n ted comprise pvrolusite manganite pnlo 
melane and wad and ox aome of the Canadian deposits con 
tain a large proportion of the first named mineral the ore is 
specialty adapted for chemical manufacture 
At pfesent Ontario is the only province pioduring salt the 
output in 190S having been 04 000 tons uie oountry's chitf 
reyourees oonslst of ctie rock salt beds underlying some apoo 
Square miles on tha eastern shores of I ake Huron The 


amount of salt onportikl into Canada Is at presypt dout;^ the 

-‘ ^ red iff the couhtry owing tp ^ fart that salt ix 

a cheaply in England whynob the bulk of the 


r_, _^ -Jusitnr being chleffv Confined tev the 

fgevtiiCes of Ontario and Quebec The merrhantable ^mka 
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IS always associated with Intrusive masses and dykes of 
pegmatitogramte and pyroxene, which cut the gneiss and 
cryxtalliDtt limestone The mica produced tt chiefly used 
for electrical purpoaes 

Apatite is widely distributed in Canada In depoaits in the 
crystalline rocks and in fosxihferous strata of Cambrum age 
In 1889 the province of Ontario produced as much ax 34x7 
tons but since thrn owing to the competition of the cheaplv 
mined phosphates of Carolina, the output has rapidly de 
creased Graphite is widely distributed in the gneiss and 
crystalline hmestonek of t anada the output in tijoi having 
been .zio tons Zinc ore w produced at one mine in Olden 
township Ontario ihe ores of molvbdinum and tungsten 
ire of frequent occurremi in Canada Copper crix have 
been known in eastern C ainda for nearly a centurv und large 
imounts of lapital have been expended in developing what 
appear*d to be promising localities but littli evonomir xut 
cesc has ox yet resulted 

Ihe Canadian peal resourvis an dealt with bv Dr R 
( halmers in a bulletin c f forty pagt s I he peat bogs in the 

istein provinies are irtrartmg attention in view of the de 
plition of the forests and thi itirreising prices of coal and 
iltenipls are being mule in mant casts with poor sun ess 
to utilisr (hem in the production of fuel loke nnd moxs 
litlir ^ 

In conneclinn with this valuable senes of bulb tins of thi 
fitologuul Survey refir nee may be inadi to a memoir in 
the OHau 1 \aturatut n the marl depos tx in Ontario 
Quibec New Brunswick ind Novi Scotia b\ Dr R \\ 

I Ilk the author of most )f the bulirtinx mentioned The 
1 hief value ittnbuted to this shell marl w is supposed 
t b confined to its us is t fertiliser for soils di hi lint 
in iilrarwus mattir Rciently it his bun found ti be 
spi lalh idapted for the m inufacturi of thi best grades of 
Portland tement when mixed with a proper proportion of 
ctav and large manufuturmg establixhments hive been 
estiblished it several po nts more rspeciallv in Itte province 
of Ontario 

Ihi latist publu ition (f the GeOlogiial Sum v of I anada 
IS an cxhaustivi report bi Dr A F Barlow on the origin 
geologual relations and icmpozition of the immense nickel 
and copper ore deposits of Sudbury Ontario Details of 
the mining xmcltiw t hning methods are given and 
riference ik mode to the character and extint of all the 
more important nickel err deposits in othu lountries With 
a production of 6x53 Ions of metallic nickel in iqoj vitued 
at 4 ooz i04 dollarx Sudbury is the larg st producer of 
nickel in the world and this monograph of 236 pages with 
numerous plates and mips sammariseii all the previous 
original invextlgationx and sup^ies the most detailid and 
eeciireti information rrgaiding these important depoMtx vet 
available 


r//E ROyAL HORTICULTURAI SvUETY\ 
'T'HF history of the Roval Horticultural Society has been 
* chequer^ to an extent probably exceeding that of 
anv other society At one time fashionable it enjoyed a 
fictitious procpeTity Wi say fictitious for hortieultiu-e 
especially scientific horticulture was neglected and at a 
connequence the wave or waves—.for there were several— 
of prosperity tgoke on the shores of'adverxitv with the 
result that the gardenx were curtailed Ihe expenditure was 
redueed In all directions the valuable rollecttons were sold 
or dtklroyed, the herbarium and the library were dispened 
It IS however not our purpose now to dwell on ancient 
history but rather to point out the satisfactory pre^ess in 
recent years of which thi journal before us affords evidence 
Some foreshodowlngfc of that progress date back to die year 
1866 when an international horucultural exhibition on c 
Very fasM scale was held on the ground where the Natural 
History Museum new stands The exhibition itself differed 
fronirothdn mainly m its extent and in the larger pcurticlpa 
tion of fortign exhibitors It was oigonised and managM 
not by tne aociety, the financial ^tlon of which qt that time 
precluded it from embarking o» a^ch an enterpnse, but bv 
a apecial .committee prfsidod over by the late Sir Went 
srorth DtOte to whom organising faculty and stremioux 
labour die succeha obtained was largely due 
I i^/swiMderttoKerslHartiesIteiidSocisty Tol sids^psrtii u 
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the relative humidltv ri*e« decreaaee with increaaing wM 
atrength and U greater with a {ailing than with a rUing 
barometer All theae {atti support Fleter and GeiteUi theory 
that the eounr of the emanation in the atmoiphere W the 
aoU of the ground Thoie meteorologiuil conditioni which 
prevent the air immediutilv above the ground from ascend¬ 
ing tend to increaae the radio activiti on the contrary all 
those conditions whuh luuse a rapid circulation of the aur 
greatly reduce the radio ailisity when measured in the 
lower atmosphere 

OnsiRiATiuNs AT Hamhkkvksi — 1 he mem values of the 
radioactivity were found to be lower it llamnierfest on 
tne coast than at Karusjoh inland The moat important 
result of the Hammtrfest meisurtmints was the gnat 
differenie between the rad o activity of the iir from the 
sea md thit from the Knd I he mean radio at tivitv with 
a wind fr mi the se i w is onlv b while with i land breeze 
the mean w is 73 


Marth i( \ New Radio aitive 1 lemint whuh 
hvulves Ihorium [ manatiun Preliminary Cummuni 
cation By Or O Hathn Loinmuniiated by Sir William 
Ramsay K C B h R S 

Jh radio aitiva prijiriton was g lined from barium 
(idium bromide obt urn I from thori inite fiom ( lylon 
whib fraitionating it in rdir to wyarite thi radium ll 
toilettid along with smsll ti tees of irtn and 1 ther iinpuri 
ties in the mi n si lul 1 port 1 ns md w is pr c ipitated by 

ammonia I rom this prep iration a mlity of ibout 

lu mg if 1 stringlv 1 idi wtlyi i\iUti yv is obtxined 

giving off a strong 1111 in ition and in parting bright 

luminosity to sensitiyi stnens I ht enian ition was found 
to be idintuil with tb il f thorium diflirriit samples 
gaye for the hilf pi nod of de av fr m t SS snonds 
hor the half period of th indu ed irtivity sun*what mon 
thin III hours was f und The pm m ition g yen off by 
Ih* 10 mg of the os due dissolved in hvdrithliru uid 
corresponds in mitnsily i more than that if i kilogram 
of thorium in solution loiisequently it was mote than 
I no 000 times stronger thin the ci mmon Ihoiium eman 
atlon when lompind vyeight for weight hurther wotk 
led to the sepanlion f ibout ao mg of 1 subsianii 
giving ne triy 350 < ki times more em motion th in thorium 

Whether this aitiyi ubstanie is thi lonstmt radii 
iitiye constituent of ihortum preparUions m whether it 
IS another ni w ridinailyi element lemiins still un 
tleiided If is hi ped that in eten more strongly radio 
aitiye product may be btained and that it m ly be 
possibli to describe more in detail the propertirs of the 
substance 

Recent researches would appear to show that the amount 
of this substance in soil is lomporable yvith but still 
ennsiderabiv smaller thin radium 


March 30 — fhi Kil of Diffusion in the Citalysis of 
Hydrogen Peroxide by Colloidal Platinum By Dr 
Cieorge ff w i ttwr Comniumcated by Sir William Ramsai 
K C B t K S 

The deviations from the simple logarithmii formula in 
the catalytic decomposition of hydrogin peroxide by 
lotloidal platinum aie probibh due to dislurbanies caused 
by conveitjon currents Whm the velocity constant caku 
lated on Nernsts diffusion hypothesis is great compared 
with thi chemical velocity constant ini reived convection 
can produce no appreciable effect on the obseiyred reaction 
velocitv 

In the tase under 1 onsideration therefore fin^e in¬ 
creased convectiM modities the oibserved reai tion velocity 
there must be some error in the assumptions which lead 
to the romlusicM that the diffusionj^^yloctty constant is 
mat in comparison with the chemiW veloaty constant 
This error is pr^mblv to be found m^Vie assumption that 
the whok surface of the platinuitf is under ommary con¬ 
ditions active towirds hydrogen peroxi-*- 

Tt cannot be ilaimed, from the above 1 


Nernst a hypothti 
only tbit the difft 
with the - 


e ronnderatMMis that 


true ior^e i^atinum catalysis but 
svelocltj(j)Ss not great in componson 
docity Other constderations how- 

_ sirall wBuo of the temperature 

K make it probalnKt^t the Myove hypo- 
obM ap^y to this {Siiticular aitRih PuitW 
C for thu view may found In the fart 
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that the deviatipns from the sinipte logarithmic law tg 
catalysis by pUbnum have their exact anologiy in iiw 
h.smate catalms On the “ chemical “ velocity hno- 
thesiB It would seem rather remarkable that two cataK^ 
of so different origin should show exactly sundar behaviotir, 
but this becomes at once intelligible on Neynst’s faype- 
thesis according to which the chemical oebon plays tgnka 
a secondary part tn the reaction velocities in <|aestloi> 
Mmeralogical bociety, March 15 —Piof Ho A Mists, 
h R h president tn the chair —Description of the Mg 
diamond recently found at the Premier Mine, Transvaal 
Dt b H Hatch and Dr O S OoretarphtiM. fhe 
vtune wrighrd mon than t^ lb and its greatest linear 
dim nvion w is 4 inches It was port (probably less than 
half) of 11 dislirted octahedral crystal—On some new 
miniril locil ties n Cornwall and Devon A F I M 
Kuaaall An acccunt wa^ given of various new finds of 
the miner ilv unattse scheellte wolframite childrenite 
apatite md connellitc On a crystal of phenakite from 
Uru 1 f J nponoer Ihiv crystal which was trans- 
pirent ind nth in (aics was brought baik together with 
irystils of tiurniilini tnrundum and amethyst by the 
Rev \ Noith Weed fi>m the I sagara country in 
1 eriiin hist \frii 1 \tHts on vinous minerils from the 
Bnninihul Swtl/erlind 1 I hrier and li I Herbert 
emith Further tryst ill igrafhic and thcmiiol details 
were given of the threi mw r rt minerils from the 
Bmntnihil < rigin illy distnbtd by K H Solly and 
naned hy him Simlhite (after (1 1 Herbert Smith) 

Hut hmsmiti (after \ Hutchinson) and Ireihnuuinite 
(aft r t O Inihmann) Sinithite is u sulphirsenite of 
slvir hiving the lompcsition npnsenlid by the fonbula 
\gAsS^ It IS monotlmir w th a b r-Bzaau^ i 10470 
JS 78** 41 \ pel felt cleavage pirillel to too distinguishes 

It from the other two red miner ils Huti hinaonite is 
rhombi w ith o 6 c -1635b i o 7,40 \ prominent 

form IS 14 Iriibmannitr is rhrnibohodral with 
<®t 73b5 I hi symmetry is the same as ihat of uuartz 
—On 1 new ci\y chloride of copper from Sierra Gorda 
Chill (4 1 Prior and Ci 1 Herbert tMiHh This new 
mineral to whuh the nime pirataiamiti was given has 
the sime chemii il lomposition as ita mute but begins to 
lose Its watir It I higher lemperiture thun that mineral 
It IS psmdorhombuh^ril with rr =8i“ ntarlv twins 
ibout T are comm n It displays opiii i1 inomnlics for 
minute frigments under the iniirtsnpi ire found to be 
biiviil On Dundisite from Nirth Wales (, T Prior, 
Ihe mineril wis found by Mr H F { ollms in the 'Welsh 
Foxsdalf Mine I refriw Caernarvonshire it occurs In 
white silky riilitiing tufts on ceruhsite with allopbane 
analysis showed It to be identiial with Dundasite hitherto 
known only from Dundas lasmania \ probable formula 
IS PbO M,0 aC O 4 HjO or PbH (CO ) Al, OH. 


Zoological Sodatv March at Mr C> A Byoledger, 
I RS vice president in the chair— Exhthils — Photo¬ 
graph of a wounded Orvx (Oryx beua) hiding in under¬ 
growth of wixxl in Its native haunts in order to 4pw the 
(iritectvf nitun of the coloration of the aninwl F 
Oillott \ senes of pemil sketches of flahes of the Rio 
Negro md its tributaries made by Dr A R Wallaca 
about fifty years igo C late Rogoo.— Radiograph of a 
ling snakt showing the skeletons of two frt^a it bad 
vallowed some hours previously M Vl>ralif.-^ktdb of 
the fallow deer (llama Mf^arii) and the red deer (Ctrvmt 
etaphus) showing arrest of the growth of the antlers dtM to 
complrii or paitial rsatration K T WoM l ii g. 1 Papoft — 
Fffirts of castration upon the hams of the pronglgicfc 
(tnUincapra amrricana) R I PsWMk. Phe effects of 
the operation wtre lunature in growth prevention of 
exuviation and practical suppression of the anterior tyns. 
-riie mammals and biros of Labena Sir Harry 
lohimt o n, O C M G K C B Although Liberia waa not 
marked off clearly by any natural feature* from riffber 
Sierra I eone on the one hand or the Ivory Coast on ^ 
other It posseseed a certain distinctneui and a 
degree of peculianty as regards Its flors and fauna Ah 
regards mammale and birds liberia was to a gnu 
extent a meeting place (or the forms of northern Oigas* 
(Sierra Leone to the Gambia) and those of the Gold ' 
*•--> Niger Delta and the C ameroons. The 1“ 


isn 
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/Mttonl* ptcuUar to it intluded tbo dwarf bippo^tamui 
^btf. afttak^a Jentlnk t duikar 4uid Btittikofer a 
(ttOflkay Tba author emimaratiMl aigl^n apeuea of 
tMtBttudt and twantjr of btrdt •pacunena of whkh had been 
otutalned by ranoua coUactora in I ibana —Abnormal re 
mtfna of the red deer (Ctnms elaphu$) MAC Hlwtoa 
The ratnalna conaiated of three antlers which were obtained 
different post Pliocene deposita m the south of 
febgtand • fhey agreed in having all the tynes suppressed 
and in being supported upon very long pedirlei thus re 
aemUing In form though much exceeding in siar those 
-of the priLket Rudimentary offsets were seen on the most 
perfect example which proved the antler to bt the third 
in the senes These antlers belinged to individuals who 
had suffered testicular injury xt an early period of life 
by which the characters of youth were retained for a 
longer period than was usual On the affinities of Pro 
cotton Dr R •room Ihe author believed that 

reptiles in Permian times became specialised along two 
distinct lines the one represented by the panlasaurians 
onomodonts tberocephalians and thoriodonts and term n 
ating in the mammals the second giving rise to all the 
other reptilian orders Ihe common suicestor was believed 
to have been a true reptile probablv belonging to the 
order Cotytosauria Procolophon wax held to be on early 
member of the branch which led to the rhynctiocephalians 
and possibly fairly closelv allied to the land ancestor of 
Mesosaurus - Skulls of the fossil reptile Procolophon from 
Donnybrook and Pemrocks Prof H G twoloy The 
author concluded that the main affinities were with the 
Anomodontia chiefly with the Pareiasauria and m the 
teeth with the Iheriodontia but that in a less degree 
there were indications of affinity aith reptiles cltssed as 
labynnthodonts AH parts of the skeleton supported the 
separation of the Procolophonn as an order of extinct 
R^tia 


Oootogfcol Society March as —Dr J F Marr h R S > 
peaident in Ihe chair —An experiment in mountain 
building part li Lord Avobury, PC F R S In this 
paper some experiments are descr bed which were con 
ducted by an apparatus by means of which pressures could 
be appliM in two directions at r ght angles to one another 
a SfMce of j feet square being reduced to one aa inches 
square In the first senes plasii materials such os cloth 
•and thin oilcloth were used w Ih layers of sand between 
them Two main folds crossing at right angles were 
formed the upper one shifted over the lower The use of 
two layers of linoleum produced a different type of folding 
and the lower layers of the linoleum a ere broken along 
the principal ridges In the second series a Ixyer of 
ptaster was introduced this was found to be fractured 
tilted up into a writing-desk form and forced irregu 
larly mto the sandy layers OverthruMs were thus pro 
ducM so that in some cases a hiring would have passed 
ttirou^ two or even four layers of Ihe rigid substance 
In other cases the edges of the pnmorv fracture broke 
off more or less regularly and the detached pieces were 
pushed up assuming gradualls a vers steep angle The 
remainder of the ed^ of the plate of jdaster having now 
ropm were able to approach each other Pliable material 
above the plaster was thrown mto one or a ft w extensive 
folds while that beneath astumed a greater number of 
SPMll Mds—The Rhasfic roiks of Menmouthshire L 
MotuuWhMW Ihe Rb-elic rocks occur onlv in the neigh 
bourhood of Newport end the present papee describes three 
new sectKms and four new ex] isures 


Mancusmer 

Literary and Pbileaophical Society Fcbruaiy 31 — 
Prof H B Dixon FRS sice preeident m the tboir — 
Electrically heated carbon tube furnaces R S Mutton 
and W H PW tt osuen These furnaces are intended for 
nqperimental work^ and not onlv enable extremely high 
temperatures to be attapied but with then) the ipmpera 
ture bemg unier perfect control can he kept steady at 
value up to the maximum 

ebruary s8 —Prof W Boyd Dawkhu FRS prest 
dent In the chair -siTha early history of aeed bearing 
plants as recoixled in the Carboniferous flora (Wilde lec 
ture) Dr D H Sawtis FRS (see p 43^ 
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March 7 —Prof Vt Boyd Dawkins FRS president 
in the chair—1 wo new aMebyde reactions W B 

■Aiwedaih 

Manffi SI - Prof VV Boyd Dawkins FRS president 
in the chair—^A new genus NeviUina of the subfamily 
MitiolininB of the Foraminifera H gidohot f wi —On 
the temperature coefficient of electrical resietivity of carbon 
at low temperatures li Morrie Alray and E D 
•ponoor The method of taking observations at tempera 
hirea between the normal temperature and that of boding 
oxygen was desenbed and the results plotted in the form 
of curves The shape of the curves was di&cussed in con 
nection with the theory that carbon conductors behave like 
loose powders 

Paus 

Academy of Sciencta Apnl 3 —M Troou in the chair 

On the use of the hot and told tube in the study of 
hemicdl reactions M •urttMlwt (see p 56S) —Observ 
ations on the new Giacobini comet nixde at the Observ 
atory of Paris O MboshxUui Ihe obsercations were 
made on March sK and 31 me posit ons of the comparison 
stars and apparent positions of the lomet arc given On 
March 38 the comet appeared as a nebulos ty of xbout the 
thirteenth magnitude w th a nucleus sensibly brighter than 
the rest On Mar h 31 the sixe had diminished and the 
appt rent brightness increxsed —On the relation betsvepn 
the integrals of the total differentials of the first and 
second species of an algebraic surface cjn le MIoeurd — 
Jhe variation of the band spectra of carbon with the 
pressure and somi new band spectr t of carbon H 
OuolaiMlrM and M cPAawitibujA. The kathode spectrum 
in air having shown peculiar variations with the pressure 
It was thought desirable to study the effect of pressure 
upon the carbon speitrum Fhe negative spectrum of 
carbon is a band spectrum which appears at the kathode 
in the oxvgen and h\ Ir igen compounde of carbon and is 
especially intense n the case of carbon monoxide tmd 
dioxide Two spectra were photographed simultaneously 
on the same plate one frem a Oeisd r tube containing 
the gas at a pressure of about os mm and the other 
frim the kathode cf x tube In which the pressure was 
capable < f being var ed up to nearly atmospheric I hi 
variations noted oironglv resemble those already studied 
for the negative spectrum of air Deta Is of a new spec 
trum of carbon dioxide g ven by the kxthode at a pressure 
of 30 cm of mercury are given —On the grams found 
attached to PrcU>pUris Pluekeneti M CMUiWtuiy In 
the search for fronds giving rise to foss I seeds the author 
has found fronds of the xbove species to which are fixed 
not om or tsvo but mxnv hundreds of grains proving 
that the foss I ferns of the Coal measures other than the 
Neuroptendese are gimnospenns and must be placed 
among the t veade c 1 wo rnprodurt ons of photographs of 
the fossils are given On the new Oiacobini comet M 
OlMOfelnl Ihe ele nents of the comet are given ralcu 
lated from observati ns made at Nice on March a6 28 qmf 
to — rhe provisional elements of the Gi leobini comet 
(190S March a6) F MaubASit. Ibe elements are calcu 
lated from observ ctions made at Nice cii March sf and 
b\ M Bjgourdan it Paris on Mxrch 38 and 31 Afiet s 
theorem on alg bra r surfores Francesco tovorl-^n 
linear differential equ it ons of lhe_^second order with a 
perodic solution Maxime BAoHor — On a hyperelhptic 
surface E TrapnArd— On the dynamies of the point 
nd the invatiable body in an energv system 
FugFne and Frxn^ s Ooaoa r sit — On the properties of 
tungstic anhydride is 1 olcuring material for poicelain 
Alb^ Otsssigor 1 hr yellow enamel was ubia ned hi 
heating with tungstic xnhvdnde at 800“ C us ng lead 
mOnosIticate as a flux M ith the addit on of t ismuth 
oxid« this colour w thsti od firing well The conditions 
under wliirh these c< lours tend to birome opaque have nc« 
heeji fultr worked tut and work is being continued bv 
the author In this dim tion —On the production of the 
hvponflphltes M Wily Fhe production of sodium hypo 
sulphites by the action of sulphur dioxide on sodium in 
gfCMncepf a neutral solvent hsfs been cHimed by a German 
patent ^ut the author s experiments have led Invariably 
to a pegatlvo result In presence of alcxihol the reacticm 
wmMd appear to take ^ace By the introduction ol 
Adphur dfoxide ipii magneslani powder in sut)^nslon In 
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abiolute alcohol the mcial ditaolVM poMibly aa an mkI 
hypoaulphlte Tbii aolution left Ih a vacuum dapooki 
nu^ealum hyponiiphite —On ocotyl lactic acM V 
Aucar Previoua aocountt of tfaR tubatonca being con* 
tradictory the autihor haa attempted to procure it in a 
pure atate It cait be obuined mther by the action of 
acetyl chloride on raieium lactate Or on lactic acid or by 
uaing acetic anhydride in the place of the acetyl chloride 
Ihe aubatance woe obtained In A cryatatlme form in all 
three preparationa and ita phyticil and chemical proper 
tiee ve given -vOn the cotnpoundg of aluminium chloride 
with hydrocarboni and hydrogen dlloride G Ouatnveon 
Bv the interaction of benzene laopropyl chkinde and 
aluminium chloride the author haa laolated a definite 
compound the action of which In the Frledel and Crafta 
reaction may be compand to thgt of o ferment Ihia 
aubatanre can unite both « th hydrocarbona and hydrogen 
chloride —On the hydndea of phenanthrene Pierre 
Aratenu Previoua work on the hyditmn addition com 
pounda of phenanthrene has been carried out n ith the aid 
of hvdnodic acid The luthor haa applied the Sabatier 
snd benderent reaction with reduced nickel jnd in the 
present communication gives the results obtained with the 
nexahidride and pptahvdrde of phenanthrene — On the re 
trogradstion of artificial stsreh F N«ub — The influen e 
of the ethylene function n an active molecule J 
Mlnguln With the view of throwing further light on the 
effect of the ethylene linksge on t;|ia rotation the author 
has prepared amyl auccmale maleate and fumarate as 
well as tha corre^nding esters of bomvl alcohol and has 
measured the rotatory power The constitution of the liga 
mentari ridge and the evolut on of fhe ligament in existing 
Accphal-e analogous to the Rudiste R AnttMiiy—Dia 
grams showing the ligament n s^tfon are given for [/mo 
Pteiorum and deiheria Cmllaudi fit two ages—Iletero 
^pical mitosis in the Ascomycetes Rend Medea — 
On the possible rile of slipping: in metallogenv L 
Ba UswiMp An applic ticn of tM idea of charrtage to 
a aludy of the contmuitv of metallic lodes—On the exist 
«nce of schists with grnptoliths at Haci FI Khenig Central 
Sahara f> B M PUsmand Spacimens of schists bear 
ing foMils collarted bv Captain Cottenest prove to be 
characteristically Silurnn and form the first definite proof 
of this system in the Central Sahara —On the presence of 
the Middle luid Upper Carbon ferous In the Sahsri rmle 
Haiw—On an extriordinnrv halb observed at Pans 
Louis ■aaaow. This halo which was observed at the 
Montsouris Observatory on March a6 besides the ordinary 
rircte and parhelia of aa° presented two abnormal coloured 
arcs the angular meoaurementa of whldi are given 
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own in the flooded fenlandi against Wilhain and his 


MAS ASt) SCFSKRY 

fin 4 t(»pe tH Hutcry mnd Other Stays By Sir 
Arc^iMd Geikie F R S Pp ^+352 (London 
Hapmiluui and Co. Ltd 1905 ) Price 8s 6d net 

I N this coltectKia of essays Sir Archibald Geikie 
has given us in a connected form some of his 
j^tnimtioas to the study of the effect of geographical 
environtoant and geddjgical changes not only in 
determining the dutnbution of population and of the 
eentref of rule and of commerce but also in in 
floancmg literature and the interpretation of hutory 
In some of them he treats of the part man has play^ 
ht controlling and directing tlu^ forces of nature 
which tend to produce change on the surface of the 
earth and he has added a few essays dealing with 
stfhjects which arise naturally out of such inquiries 
tn this way he has produced a most readable bo^ the 
astveral parts of which hang well together 
When we have exhaust^ all the available docu 
meats sought out the meaning of all the de 
scnptive place names and gather^ the local tradi 
tions there remains the most trustworthy evidence of 
all namely the examination of the ground to see 
Whether the events recorded can have occurred on the 
area to which they have been assigned either under 
|»rasent conditions or other conditions the former 
existence of which we can team from what we see 
Our author gives as an example the story of the 
Batde of Bannodebum where the army of Edward 
was compelled to crowd its attack into a narrow 
^Moe because Bruce hod rested his left flank on what 
the trauied eye can see must at that tune have been 
a morass with impassable bog^ and sheets of water 
though It la now dry and nchly culbvated 
Estuaries and the rivers whuh run into them pro 
Irided landing places and opened up the inland regions 
to the vessels of pnmieval man and on thetr banks 
were sites for the settlement# of the first comers and 
Bl« ddes of latM* more avilised tunes while on 
the other hand mountSm ranges and tangled forest! 
•aparated tnbes and offered an insurmountable barrier 
to axpanaioo and intercourse 
Mhiti by cutting doWn or burning forests and by 
draintng lakes and swamps baa altered the con 
ditioha of many extensive tractb of country changing 
the riiffllte die amount of rauifall and the rate of 
waste of dw tulLslopm and valleys 
Tha south of Scotland and parts of the north of 
Bogland were once covered with amaU iliallow pans 
d arater like Finland the land of a thousand 
)akae •• Moat of these have got filled up in the 
British Istea and the procesa of reriaunuig and 
oddyatuig the areas once covered wHUT water has 
hfnlt hurried on by the advance of agriculture, Imt 
Uaeoty trite ua hdV the early dweUer# rimee brdren 
jjlWtinds took advantage of them in thrir struggles 
ag^kut the powerful raeei that fraap age to age m> 
WriM dMm The Calbddniana met the Romans an 
ground^ and die Sootdi the Bnghafa in tater 
rimps^ atd eottth the Saxoaa hrid Aeir 
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The mytlMtogy of 6recce and of northern Europe 
is largely influwned by the Character of dw sceiwty 
in which It took shape It was recognised that the 
plain of Thessaly had Onpe been covered with a Sheet 
of water of which the^remaming portions formed two 
considerable lakes opening of the gorge by 

which It was drained was attributed to Poseidon the 
God of the Sea or ul later tunes to Hercules Here 
wc seem to have thokradition of an old controversy 
as to whether the lea the natural operation of 
water running out oLa laid, or connect^ with in 
roads of the sea or even artificial operations had 
contributed most to bt-uig about the draining of the 
area 

The snowy summit^ of Olympus rising serenely 
above the shifting clkida into the c|lm clear blue 
heaven naturally came to be regarded as the fl( 
abode of the g^s who ruled the world and toon 
Olympus came to be monymouc with heaven itself 
So also m the coimtnes cA western and northern 
Europe the grandeur 4 nd ruggedness of the scenery 
and the mountam gloom ’ are faithfully reflected 
in the Teutonic mythi and superstitions 
Our audior gives tHbqe examples of typical distncts 
to show how a knowledge of &e causes which have 
brought about the vaned scenery of each far from 
checking the free plijfof fancy enhances the pleasure 
derived from their contemplabon 
He takes first the (ittle cake of rock which caps 
Slieve League in Ireland and leads the imagination 
to recall die tim* when it extended over all the 
surrounding area, but it has been removed over most 
of the district a patch being left here and there to 
indicate the wide area over which It once extended 
Then our author takes us to the Isle of Wight and 
showing us the long backs of the bushless downs 
explains bow they come to nse as they do from the 
waves and run aix-oss the island from side to side 
The long story fiiat they tell is a stimuki^ to the 
imagination that greatly heightens the pleasure 
derived from the scene 

Again he eames us to the flanks of Slioch and the 
shores of Loch Maree and mak^ them tell their tale 
He then goes oh to desc^be die influence of scenery 
upon our literature Here he is of course pealing 
with a later stage of mental dbvelQpa;ient wok what 
he gives ua is chiefly a sketch of the dtstinguisfaing 
physical features which inspired the drecriptive 
passages m the poets of naturq 
He tells ua of the simple child like dehght in nature 
which wqp so characteristic of Chaucer He points 
out the plarid rural quiet Of the Colne Valley 
where Milton dwelt and which inspired the tw6 finest 
lytios in the Engh>h tongue He describee tha 
8c«Msy nr the Ouse near Olney and WeStdn so 
thorough^ charactenatic of the southern knslen^ 
which filled Cowper with oi rutal peMe^ 

nese find gentle beauty' ~ 

He primp out hoar the poetry of Thomson ever 
ritowed the impress of ins seriy life in die Sootdsb 
lowfands drifHtt Sight of the Cheviot and Lemmeiv 
muir Hitts 

C C 
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Our author it at hit best tttien he comes to deal 
with the genius of Bums tp whom the hills and 
woods were not merely oijoyim scenes to be vifited 
and described but became part of hu very bemg, 
wfio found In dwir changeful aqiectt the counterpart 
of hu own variable moods and whose feelings found 
vent in an exuberance of appreciation which had 
never before been heard in v^^ 

H« toudies bghtly the deso^tive passages in Scott 
and Wordssmrth and the ballad tmgers of the border 
who dKMigh mostly Inspired by warlike achieve 
ments often wove uito their &les a thread of tender 
affection and romance In the poems attributed to 
Ossun although Highland scenery is not speciilly 
described it forms a vidble and changing bade 
ground 

Our author turns from the consideration of the 
influence exer|^ by the geographuil features of a 
country upon the devdopment and habiU of thought 
of Its inhabitants to the discussion of the origin of 
those featuibs themselves ThtM it a subject which 
has of recent years received much attention both in 
this country and in America Our author describes 
the scenic features under several heads Mountains 
and valleys may be oonsidefUd as correlatives the 
mountains being there becaudi the valleys have been 
scooped out between them Under lakes we turn 
with interest to hu views on the glacial erosion of 
rock basins which he holds oduld be effected by land 
loe only He makes however the quahfying remark 
that a terrestrul surface of crystalline rode long ex 
posed to the atmosphere or covered with vegetatitm 
and humus may be so deeply corroded as for two 
or three hundred feet dowmward to be converted into 
loose detntus and the ice may thus have had mudi 
of Its work done for it and would be mainly emplc^ed 
in clearing out the corroded ddbris Whether bow 
ever this will explain many of the rock basins of the 
British Isles u not very clear 

In another essay he shows what Hutton did by his 
theory of the earth to pwve the way for the accurate 
scientific treatment of all thOM questions of the 
dianges which the earth has undergone in attainmg 
Its present configuration Playfair Hall and 
Others helped on the work The obvious question 
arising out of such speculations is how long must it 
have taken to bring about sudi great results? and 
thus are are taken through the controversies as to I 
whether unifoita change which we observe or local 
ind mtermittent catastrophic action of which we see 
proofs everywhere have done most to bring abqdt 
the results in every individual case The physicists 
us that from a consideration of the rate at which die 
earth parts wito its heat of tha limitation of the age 
of tha sun of the retardation of the earth*s angular 
velocity by tidal friction they are not pr^ured to 
allow such a Vast age as geid^psts have daimed for 
the earth The geologists on the other hand having 
regard to the rate at which changes on itf surface 
are observed to be brought abput by existing agents, 
and the time demanded for the evolution of Hving 
tbiags msist upon a much larger estimate of tune 
than the physicists are prepared to allow Tha eon> 
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fidence r^osed ui the accuraqr such 1 
must depend upon die probabinty or imp 
that the observer has seen enough to jUMSfy L„ 
generalisations and that no contradletoiy 
can be forthcoming 


The geologist and physicist wntl probably vemym at 
a compromise when the one admits that but 
tions based on the rate of waste may be entursj^ 
vitiated by earth movements wldch wtill either huSry 
on or retard such waste and that life will 
more rapidly with the changes of environment pjre* 
duced by earth movements and when ini die odiar 
hand the physicist has corrected his estimate of dM 
rate at which the earth is cooling by taking more 
careful actount of the vanety of conducting matenat 
of which the earth is composed has estimated the 
planetary fuel for ever being thrown into the Sun 
from space to say nothmg of the new views of radio- 
tctivity ind has re-considered his inferenre* from 
tidal fnction which some of our highest mathe- 
maticiin* admit it still open to doubt 

Such spe ulations suggest the name of the great 
ipostle of evolution and an eatay on the lifb and 
work of Charles Darwin follows while a btographieal 
sketch of Hugh Miller is fitly introduced among 
essays which so largely deal with the influence of a 
man s environment upon his imagination and 
writings 

In an ige like thw when the relative place and 
value of te^ntcal and literary training are so strongly 
forced upon the attention of the country an essay 
on saence in education by one whose experience and 
outlook are so wide will be welcomed Then to 
bnng us back to the main subject with which ho 
commenced he gives an interesting sketch Of the 
building up and moulding of the Compagna and the 
I surrounding country fitting it for tbe site of many 
an ancient city and at last for the eternal nty so 
i long the centre of the woiid 


A MAGNhllC SURVEY OF JAPAN 
A Uagttetu Surety of Japan nduced to tho Epoch 
1895 o and the Sto Level Gamed out by ordw of 
the Earthquake Investigation Committee reported 
by A Tanakadate Pp 111+347 and plates (Pub. 
Iished by the University Tdk^ Jspvn 1904} 

T he comptetioa of tiie detailed magn^xo snvaf 
of a country is a ta^ requiring great skill a»d 
industry We congratulate Prof A Tanakadate ahd 
hu colleagues on tbe successful acoompUshment of a 
heavy piece of work which will be welcomed by eB 
who are interested 10 the science of terrestml tnagv 
netism The work u the result of toe vcdusitaiy 
cooperation of sixteen observars of whom seven Ato 
professors or assutant profestora of the IfapCriid 
University Tedeyo toe ptbert also occupying 
sponsible posiflons Prof Tanakadate mOt^y 
. daims tor himself the position of a mpottv ivbh 
h«s collected the work of the different psirdee bag we 
Imagine that we owe to hun also toe defalMt 
cusston of the results which forms an Besentfel gOtV 
two of toa vohune before os 
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pmr pooqaot U ig^ven in the ^tial paragraphs 
m tig hUttliod <t obs^atlona and tha mstruments 
Hgit not tod madi space is devoted to these 
■jipiW, so that the reader is sooa brou^t to the 
mit dtflkulty oceurred in the working out of 

ttO<jbetr*ra^oiM it wm necessary in order to reduce 
to s^common epoch to take account of secular 
Motions This might most easily have been done 
py diooelng as obs^ng stations the same places 
iM wbuh die magnetic elements had been determined 
in a previous survey but in attemptmg to carry this 
O^ It was found that the changes which had taken 
pilbde m their surroundings mode it impracticable 
to observe at most of the smtions Some 
Other method of reduction had therefore to be 
adopted Empuncal expressions were found for the 
magnetic elements in terms of longitude and latitude 
Similar to those deduced by Prof Knott for the 
previous survey A comparison of the two ex 
pfesaiona gave the secular variation The results of 
aU the observations for each station are given in 
die report The reduction of the observations to 
SW level IS always to soipc extent arbitrary The 
process employed in the present case where use is 
made of relations given by the theory of the potenUal 
between the radial variation of the horizontal com 

r ients and the horizontal var ation of verUcal force 
an improvement on the more empirical methods 
which have eometimes been adopted 
A further apphcation of the potential theory may 
serve os an important check on the accuracy of the 
observations If a potential exists the rate of van 
auon of the northerly force towards the west must be 
equal to the rate of vanauon of the westerly force 
towards the north If this relat on does not hold the 
earth s magnetism cannot be completely represented 
by a potential and this would mean that vertical 
electnc currenta traverse the earth s surface The 
authors of the present survey calculate the intensities 
of these vertical currents but nghtly do not attach 
much importance to them They cue much greater 
than observations on atmospheric electnaty allow us 
to contemplate as possible We may therefore take 
the calculated values of these currents to be indica 
done of the extent of uncertainty in die observations 
We must refer the reader to the ongmal for the 
discussion of local disturbances but cannot avoid 
dUeptmg attenUon to me passage which seems to 
il^bcato some kind of muaipjprehention on the part 
of the author 

“ It » often erroneously believed ’ b* says that 
the uqianslbtlitv of die earth s magnetic potential m 
iMgadve powert of the radius vector is a proof that 
die eowrea of actwin m inside the earth ’’ 

In a preceding sentence the wnter connects his 
suteoeed error with the fact that * inasmuch cu the 
nnimee Integral of die force over die easdi vanishes 
^ eoi«al|ed spat of aepan may be placed eitfaer inside 
m*«u«ttde *' * 

In dus Mtogge the author seems to-doubt a w^ 
mUibhsbed theorem whudb is quite Independent of the 
tfimstfon whether die surface integral normal force 
hrimf tahen ever the whole surface of dm earth has 
a ftnhe vahie or not 
ifo 1851, VOl 


To put the matter plainly If the magnetic forces 
at all pdnts of the surface of a sphere can be repre¬ 
sented In terms of a potential which 11 expressed aa 
a senes of spherical hormomes proceedmg by native 
powefa of the radius vector then there are no mag¬ 
nets Of alectnc currenis outside the sphere If die 
passage quoted is intended to deny the truth of diis 
propositiofl the author is guilty of a heresy which 
he docs not justify either by his hydrokinebc analogy 
or by his r^ercnce to one of Li^ Kelvin’s papers 
It should be said however that m other parts of his 
volume the author seems to adopt Gauss s reasoning 
aa to the discnmmauon between outside and inside 
effects by spbencal harmonic analysis It may be 
therefore that the apparent meaning of the passage 
IS not the one which it was intended to convey It 
IS of some importance tO avoid misunderstanding on 
Ml important a matter and it u for this reason that 
I feel compelled to direct attentufti to the CHiIy 
cnticivm which can fairly be raised with regard td 
a very meritorious and hravy piece of work 
May other countnes follow this example of 
Japanese enterprise and may especially in Enghsh 
colonies scientific men receive such help from their 
Governments as will enable them to keep pace with 
foreign nations m the succettful prosecution of 
otmilar woric It is not the enterprise or the know 
ledge which is wanting but the material assistance and 
the official recognition that a certam duty is imposed 
on each country to take its share in the working out 
of geophvsical problems Arthur Schvstsr 


THE IBCHNOIOGY Of THE VEGETABLE 
FIBRES 

The Sptnmng and TivuUng of Long VegetabU Fibres 
(tUa Hemp Jute Tow and Ramie) Bv Herbert 
R Carter Pp xvi+360 (London Chas Gnffin 
and Co Ltd 1904) Pnee lor net 

W ORKS written for the textile mdustnes may be 
divided mto three classes viz descriptive works 
of a more or less techmcal and practical character 
educational works leading students up to an apprea 
etioo of ths difficulties to be faced and woiiu whub^ 
combine the descriptive and educational but whidi 
too frequently meet the rbquuements of neither 
manager nor student The woric under consideiratioi^ 
meets the requirements o{ die null manager or 
advanced studmt m a manner pertiiq» more than 
satisfactory On the other band to place such a 
work as this in the hands of the elementaiy student 
would be anything but satisfactory rather suppress¬ 
ing than developing that genuine interest without 
whi^ if is Impossible for the student to make true 
progTtse in hJs studies In its particular line how¬ 
ever we must highly c o mmend the work as taprt- 
sentmg np-to-dats practice in most of the sectxms of 
the textile industries of which it treats 
The wdik it really arranged In four sections the 
first dune ^lapters being debited to general par 
ddUars rlijiecting the fifam m quesboit thaptors iv 
to XV i^whng vdth the mechanical processes necessary 
for the fon^tion of die said materials mto sad»- 
factory ysatito chapters xvi and xvii ref^ng to 
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mUctilaneotw proceraei sudi m the manufactut* of 
thread# tivine# cord« and rhpee while dMpMr# 
xvilr to ui treat on genera} mill manigenmit 
arrangement and engineering 

In the flr*t Notion very interesting and iweful 
particulars are supplied re^^ng the fibres and their 
marketing the only difficulty being the grasping of 
the multitude of details here given Had theN da* 
tads been represented by maps illustrating (a) area 
of growth (b) area of manufacture (c) area of dtstn 
button and ude of the fibies m quesbon with 
graphical iHuatradons of quanbbes Ac the facts pre 
seated would hare been vastly more interestmg and 
useful This method we believe is employed m the 
textile museums of certain of our northern technical 
odleges 

The 'lutbor wiNly rrmaihs in hts preface that were 
It not for the similanty m the processes necessary 
for the prepamdon and spinning of many of the 
fibres here treated it would be impossible to bring 
the work vdthin ressonable limits The sim lanty in 
treatment is c«tauily maiked and pracbcally leads 
tha author throughwt to the employment of the 

comparative method Thus in the first pr^ar 
ation of ramie the hand and the chemical or 
mechanical methods ire naturally compared with 
referanca to quality of rmult and price this latter 
necessarily involving the question of nabve hand 
labour versus European msi^nedabour Then the 
diffenmoe between ramie and flax is naturally noted 
and so on 

The comparative method would naturally arrange 
Itself under some six heads >~(i} methods of deal 
mg with the fibres m the raw state commerciilly 
(2) methods of preparing that is of cleanmg for the 
subsequent nteclwnical operations (3) ultimate length 
diameter colour &c of the fibres (4) the conditions 
for preparation of the fibres as necessarily decidmg the 
types of machines required (5) the typM of machines 
for eadi quality of fibre (6) value of resultant thread 
or fabric as revealed by scientific and um ' tests 

This IS approximately the grouping employed 
The greater proportion of the hook is devoted to the 
mechanical side and it must be recognised that this 
IS just as m many cases not only lus tiie machme 
token th# place of the hand method but actually does 
what would be impossible widiout medianical aid 
Pdrhaps one of tiie most mteroting oompattoons in 
the bcMk Is that afforded by diapters xii and xlu In 
which dry seiqi dry and wet methods of spuming 
are successivdy dralt with 

The section dealing with thteads twines ropes 
Ac Is chiefly mteresting as introducing machines 
which are practically unkno^wn In tike ordinary textile 
industriw It Very often happens that prinviplet de¬ 
veloped in one industry would be of great ^ue in 
another were they known m this way the present 
work mav indixectly be of consideraUe un to indus¬ 
tries other than those specially dealt with 

Chapter xvdi deals in an interesting m*nner wntb 
the mechanioai department induding tiie hackle 
setting wood turning fluting Oils and idling tltis 
IS certainly a useful chapter for the onUnarJr mi]] 
IfO 1851, tOL 70 



manager Chapters xiz u and xxl, 
oitr opinum ore aomewhat oat of phMW it 
pownbie Mtlsfactonly to consider modent 
Btruction bnters engines steam gnd 1 
power and electric power tranamlaiiod m tiie 
six pages devoted to thu subject Mar# aigteiniM 
usually very excellent is all tliat Is poAtiMe* W 
would however question the advice gtiren'reqiMstiUi) 
riectnc lighting in factories There is a marlm 
tendency to revert to incandescent gas lighting np 
only on account of the expenm but also on ac cai tn 
of the light value 

The work is not only to be commended to Itiq# 
engaged in the particular tradM in question but al* 
to those engag^ in the albed textile industries $ 
such questions as the position of the nip of the risers 
in relation to the spindle and with reference to length 
of fibre the var eties of gills employed Combe s ax 
pension pulley and quick change motiem hi place of 
the cones in cone draw ng frames Ac conatitote 
mteresting mechanical arrangements which may be 
of marked value in these allied industries 

The work is illuatrated by 161 figures usually of 
a moat interesting type The general arrangement is 
certamly such as will commend itNlf to the null 
manager who will naturally wish to refer to the work 
under conditions requuuig speed and accuracy 

AiDRED h Barkbr 


ENGLISH ESTATE FORESTRY 
Fn^kih EstaU Fof*$try By A. C Forbes 
Pp xi+33a (London Pdward Arnold 1904) 
Price las 6 d net 

4 S the title suggests the bixdc s Intended for the 
^ instruct on of English foresters In tfw 
preface the author atates that he feels 
probably in common with many practical fdresters 
that English forestry is sufficiently distinct from Con 
tinental or even Scotch forestry to entitle it to be 
regarded as a separate subject 
The author further emphasises this point m Ins 
chapter on thinning and pruning where h# aeems 
to hint that all the mlstakM and failures in Englisb 
syiviculture about the middle of the nineteenth cen¬ 
tury were due to the bad influence of Scotch 
forestry and Scotch foresters who according to 
Mr Forbes were imported into England about 
that tune bnnging with them their mistaken ideas 
of thinning and pruning to the detriment of Enfitikkl 
forestry 

The followmg extract from the preface gives the 
authors own views regarding t]he book — 

'This boidi is mtsnded to be suggestive tdjtiieir 
than instructive to the practical forwrter IlMk Is 
little in Its pages but What be a^dyknotfi, bod 
possibly a great deal with which he Wfll lidt 
Shit as a more or lew Mthful reo^ it iadMhNt 
experience it is offered as a smaH contnbM^to 
forestry literature which if It dofs not edrkk n alUf 
not It M hoped dkgrace 
The concluding paragrafdi of the igVfaea ahtt^ 
tUt thu book u not nor doe# it mak# a oraMAto 
of beam a textbook Th# Intolllgeot reader fMlev 
fqre, who dtaoovree thait It doM not contain m pAmOttre 
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) lAk* • rtifferMic^ to ttwtl one work on 

ki m t f y U re«iested not to dmpMC it on that 
PtiKt to eonclade pronaturely mt the author 
K wnitoh on a nib^aot he knows nothittg about 
bdok ta a fairly bulky one and opnsitts of 
l OtlW ^ t^mptora and twenty three lUuatrationt 
jeftfw ntl ng different woodland scenea The opening 
Miptier g^vea an intereahng hiatoncal aocount of 
jj^ogttsh foresta and the ongm of foceitry The 
eondltiona the future prospects and 
peanl^tiea of extended afforestation are next dealt 
The syWicuHursJ treatment of the commoner 
COtufehms and deciduous trees and the flnanciil 
r^lts to be derived therefrom is a chapter which 
wiU be read with interest by propnetor and forest r 
alike* Planting and natund regeneration are dtnlt 
wlto In a satisfactory manner A chapter on the 
tneanirement of tunber and lU selling value contains 
mudi information which will be of toe greatest 
use to toe English estate forester The home nursery 
apd forest management receive toetr due share of 
attention The author has not forgotten toe arbon 
cidtural aspect of the foresters profession His 
ctaptera on landscape forestry and p«k and avenue 
trees are written with much artistic feelmg 
and contain many valuable su(,gestions The more 
important injunoua fungi and animals including 
insects are dealt with in a chapter under the head 
ing '* l^cmies of English Woodlands It deals 
with only a few of toe outstanding pests which are 
of prdcdcal importance There is probably no pest 
abiMt which mcxre has been said or written than the 
larch canker tosease and we find toe author is no 
exception to the rule A grent many pages are 
devoted to tote disease alone It consists essentially 
of a cnhcism of all the theones that have been 
advanced regarding toe disease since toe introduction 
of the larch Much of what he saya is undoubtedly 
frue but we must confess we find great difficulty in 
ihllowmg the author through many of his arguments 
especially tooss which are based upon purdy supxv 
sidooal grounds 

Eegai^g toe book os a whole we find a great 
deal of historical detail in its pages Past and 
present m^hods are cnticised without reserve It 
Witt not replace my of the already exasung text books 
intended for the instruction of the young forester but 
ha an addihon to our exiatliig hterature on forestry 
We tnay recommend its perusal to to '" ' 
toe subfeet 


OUJl BOOK SHELF 

fpdek Keuemts Plantatum PhmuroKomarum 
Sunptnneotum secundutn noniina et aynonyma 
pBtopia i ge nefum ct specierum ab mitiO anni 
iWCCCXtvj uaque ad finetp amd MDCCCC 
tofopfocteoB,, Di«;hi et consilio W T .Thieelton 
pj^ eoofecerttit herbam horh rogK botanio 
KeWan^ corstores Abama-LellMtoqcyne. Pp 
fMr (Oxford Clarendon Press 10^) Pnee 

WdfttMl a) ^ systematic botany of ne^plsMts and 
wM Mo M cMcetned todt fttanta «hoW have to^ 
Him totoltoi s»dt Jrelcoma the appearance of tot* latest 


mstslment of a well known work of reference The 
original Index Kewenus the monumental work 
owed to Sir Joseph Hooker and Mr Daydon Jackson 
gives toe reference for gmetic and speofic names 
published up to 1889 ror names published during 
toe next ten years we have toe first supplement toe 
wwk of M Durand of Bru^els and Mr Jackson 
This makes but slow progress and has now reached 
Ph, the last number appeared at toe end of November 
1903 Hence while toe present instalment carries us 
for the first half of the alphabet to toe end of last 
erntuty as regards the last ttti letters we are twenty 
years behind tune 1 

As implied m toe headmg toe supplement in 
eludes not only new names but also synonyms 
that IS those names which in works published 
in the interval in question have been transferred 
to other genera or regarded as identical with 
names previously published Thus the eight names 
under Eriachne represent old species chiefly of 
Nees which more recent workers hpve transferred 
to Achneria The inclusion of synonymy while un, 
doubtedly of value must add Considerably to the 
labour of preparation Moreover while in some cases 
toe citation of a name as a ^onym is amply 
justified It IS In others merely toe expressfon 
of the opinion of one school of botanists or perhais 
only of an mdmdual worker on a matter ibout which 
pernaps much may be said on both sides In r 
opinion the great use of the Index * is that imphed 
m Its title the working botanist wants a Hst ran 
taming every published name he wants it as soon as 
possibfe after pubhiation and to get an exhaiuthn 
and up to-date Index he will aacnfice much m toe way 
of botanical comment however vahiabtei. Refer him 
to toe place and date of publicatfon and you will earn 
his lasting gratitude He shmitd be able to draw his- 
own condiustons as to the relative value of toe names 

The omission of the date from the references is 
we thmk mattn- for nemt, it would have involved 


also other omissions whito we toall hq^Msto see- 
rectified m an appendix or aiUeadum A B R 

Birds I have Known By Arthur H Beavan Pp 
S56 (London 1 hisher Unwin 1905) Price ^ 
This little book records the autoor s experience of 
birds dunng many years in many lands and on many 
seas Its sole purpose bcuig to bring to its 

readers noUce the ways and habits of these beautifal 
creatures of the Almighty ' 

With suto a preface tnd after toe author a atsur 
anco that he prefers the umiuestiQning belief of hft 
little 800 m toe Bible story of Creghon to die Dacw 
wmian theory of evolutiwt we an, a little taken 
aback at the author s, treatment of the Creator s 
handiwork 

I have always loved the birds,' he protests 
Unfortunate birds I His earliest mantfestadon of dna 
fovo waf on his own oontessfon to endeavour to 
catch toem with the provcrbiai pinch of salt! Age 
brought svisoom however and with toe judment of 
mature years a piece of potk concealing a nab-hook 
was found more effic'unousl 
In othar places he naively describes toe patience 
he displayed in waylaying with a gun such rare birds 
as he happerted to mscovoijl, Dracanting upon dte 
glories OL Cornwall vs a hsfW huntiagvrouad, he 
giw a BSC of toe rarides that may turn up here 
during mutnerating sudi species as the golden 
onoleT BfdidMihn watwing hoopoe and spQonbiil>- 
iust-toosr <(n tooct whkh thb true bicd-teveris most 
anxious to protect The chance of Idihng suchi 
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pmes he aiauree u«, makes the omithologut 
* despise common bird-kfe,*’ and look only for 
rentlesi 

Concerning the toucan and horhUII he writes — 
** The Almi^ty—speaking reverently—seems to have 
made certain atiunals and Uidt (ne) in a spirit of 
fun, or at least in a sportive mood *’ I! And this 
too, in spite of a statement on a previous page to the 
eCh^ that with “ an ordinary heait " the toucan would 
be unable to procure the fruit on which it feeds and 
that, in coosMuence ‘ the Almighty in His wisdom, 
has provided ft with a ‘ beak-hand ’ *'' 

We confess we do not like this book, where it is 
not mischievous it is puenie The illustrations could 
not possibly be worse WPP 


7 /is FltnunU of Chemutry 
Muir xtv-i-554 (London 
1904) Price ips 6 d net 


By M 
J and 


1 r IS somewhaS difficult to understand for what class 
^f reader this book is intended In style and treat 
ment it is not well adapted to beginners yet in lU 
descnptive matter it is quite element'iry Probably it 
will prove of greatest service to mature students of 
Other subjects who wish to gain some acquamtanM 
with the principles of chemistry without intending to 
study the science practicnlly The suthor tells us in 
his preface that his object has been ** to present some 
of tne fundamental facts generalisations principles 
and theories of chemistry lucidly methodically and 
suggestively '* In this he has had a certain measure 
of hurcest out the gem ral impresaion left by the book 
i> that in Its construction suntance has been aacn- 
fleed to form When for example the author tells 
iih (p 8 q) that weighed qu'intities of the basic oxides 
BaO CaO, K ,0 Na ,0 have been combined with 
weighed quantmes of the acidic oxides 1 , 0 , N.O, 
P, 0 , P,0, respectively nnd that analysis showed the 
resulting j^ucts to be Bal, 0 , CaN, 0 , K,PO, and 
Na,PO, we are mclined to doubt the statement and 
also to doubt the wisdom of adducing imaginarv 
experiments in confirmation of a format rule 
p 353^6 find the equation 

“Na, 0 +N, 0 , (heated) =. sNaNO, ” 

We wonder if the author tried the experiment, die 
practical instruction to heat would almost indicate 
that he had 


Salt Sew rtition Pp vii+iip (London A C 
Pifield, IQ05) Price ic 64 net 
Tf^B fact of a nqw (and cheaper) edition of this work 
being called for may be taken as an indicatioa of 
the hold the wntings of the great pioneer of the true 
hrpe of nature-study have talcto on the pillar mind 
m the preface, (he author emphasises his ofdnion tbat 
die nut claims of Jefferies to literary immortality are 
based on bis later works of the type of " The Story 
of My Heart”, but there can be no doubt as the 
author himself la fain to admit, that * The Game- 
keeper at Home f' and ” Round about a Great Estate ” 
are the vohimOi which have made the name of 
Jifferies a household wiml Biographers and 
eulogists may nuke what efforts diey ptcMe to alter 
the verdict of tm public, but in such cases the old 
maxim that thh vox popiik u vox 4 tt ahll 
good To the great maion^ of readers Isnenet wiU 
continue to be kdowo solely by hia Inimitable ftf sepne- 
tiniea too realistic) descnpdws of rural life and 
character AUhOsajh in stnMl tope, die new efidon , 
of his life IS well printed on good papN* R L 
NO, 1651, VOL. 71] 


LSTTEttH to THE EDItOB « 
[Tk* Editor dots not hold hiwuo^ rtopotto^ Jot -sllisfilill 
•xprorood hy hu torrotpondtnU ffi/fttr rps pi ■■liiljiiB 
to rotum or to torrottfotid mtk Iks 0rU*n hf, roMm 
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Histonea] Note on Dyat, Blsctrlffeatton, « 

Yoon readers may renumber that in July, iSS). 1 p 
a letter to your columns (vol xxviil p - 

some observations which ths late J W I__ 

had recently made among others one to thn effeet shM 
a small electrical diacharge mto a smoke laden n tm osphnta 
rapidly diMipated the emoke by coagulating the psroctes 
Some time afterwards we found that the ebsetvwion bad 
previously been made by a Mr Cuitard and prmted Ui tbs 
Mrehomc s iiagootn* lee 1850—0 reference to this fact 
being Bttualiy contained in that great compendium Of 
elcctntal information Wiedemann t GobtOHumut 
utw m> that it muat be regarded as fully published ” 
I now write to say that during the labour of indexuig at 
the Royal Society Prof McLeml hat come across a much 
earlier Instance of the eame observation showiM that ths 
phenomenon was really discovered in 1834 mi extract 
from Prof McLeod s letter runs as follows — 

In the courM of our indexing we have come acroae 
a paper that may interust you if you do not already know 
of It It u by Hohlfrld Das Niederachla^ des Rauehs 
durch Llektricitat * Kastner Archtv Saturl 11 1814, 

305-306 It IS very short he refers to the ineroase of the 
fall of rain and hail after a flash of lightning and de¬ 
scribes how he filled a globe with smoke and led into it 
a pointed wire connected to an electric machine which 
caueed the smoke to settle ' 

If any importance attaches to the subject it mpit db- 
pend upon the successful application in fulurs practice of 
so con^cuout a result Hitherto the only practical apph- 
cation of the same sort of principle has been tbs 
coherer used m some systeme of wtrelese telegraphy 

of which Prof Branly’a po^ynsed copper pr^ ^- 

and mm filings tubes may be regarded as 
examples 

Perhaps however 1 mw dim 
to the British Association (Report 
111 which thu elrctncal action on visible , 

to chemical agglomeralioa Into molecular __ _ _ 

ing to an electrostatic theory of chemistry a matter srorthy 
of and now receiving sustained attention 
May 1 further take the opportunity of amending 
sight? Mr Clark and 1 cams across die fact <4 
trical deposition of snudu while we were 

on Tyndall e dark plane or duet-free space _ _ 

bodies in iDuminatea aur a matter to whudi ottontiod hhd 
been direited by a noUble mvestlgatwn of Lotd Ray¬ 
leigh ■ (eee Natvxb for ilte vet xxviil p 139) It turow 
out afterwards that we were not the only experlQwiitsrs 
on this subject Lord Rayleigh’s letter having also toussd 
the attention of that emuisnt ^cciallat in dust researi^M, 
Mr John Aitken, of Edinburgh, and thougb we pub¬ 
lished our account of dust free spacea due to hoot in ffki 
Philotophual Magosina lor March, 1884, hia taersspond b y 
invastigations and ei^natlou wore ^Uiahed a mohni. 
or so earlisr in ths TrontotUoru of the Royal Society M 
Edmburgh vol xxxii p 339 end to him aocordini^ 
bclongi pnonty in such parts c4 this mattsr as an mrt 
covered by my prelindiiato to Nstum M ths JvHp 
previous wha)i doubtless includss many things that wSto 

precticany antklpatod by Lord Rsyleim h'-“ 

t mention this now bocauss I have been_ 

to forget It and have omitted to mendoa Mr 

name when. If I had had aU the ckcumatances o_ 

baton me I ahouM osriMMy have mmttsnod it la Mr. 
tfculor In a histoty of eobei . , . . 

my imto book on 'fRIlretoas SI 

LIS' I !5t4, 

hairing bm ftnt puMtobed by o u rse l ves, fosAad m by 

Si 

A|snl ta Chitm tohUhr 


the earliest 

rhaps however 1 mw direct attention to my p^er 
le British Association (Report for 1885 pp 743 ti ttf ) 
-■^'e partlclea is likened 


_V laMir- 

borer nrmripto cohfaliM (a 


AmiI is 
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B tli« tuts Prof T«cc(ltfiil, 

tto to tiM pmmxy of tho l«t« diMifitruithed 
scow 01 whom An obituary ootico appeared 
M of WatUW weeh ttay ! be permitted 
penoiua renutileceticM? Prof Tocc&nl took 
edbpM eocpeditiOfi of xayj tor the Nicobar 
Knned our party from InjUa when he had 
from the prtvioui year havtag been com 
Bia Goveniineot to make obecnratione on the 
«rf 'Vooua of 1874 Ihe Italian Gmemment Mnc 
yyw hif roaoainiitg in India until the foUowtng year in 
jlfwar Oat ha might make um of the opportunito with the 
wptRMhenta in hie chmge for the obaervatlon of the forth 
mmag totot aolar edipM Of the little band of obeerveri 
aaannUed pa the lalond of COinorta m Apnl tSt< 
an happily Mill with ui V<^ the Introducer of 
photography hat paHed away but 
PodlOf Walerhouae and othera will remember the pleasant 
cat^edarM which exiMed between ouradve* and our 
Jtolm colleague The expedition failed in it* object 
a doudy dey and we wen all more or lew the 
i^ma of Intermittent malarial feoer but we made the 
vHt of advene clrcumetancei and under conditioni which 
to many a party of observere similarly placed would have 
been extnmdy trying the good understanding whuh the 
(nember* had amved at among theinselvM belpM to lighten 
too btti^ of our disappointment Not the least weighty 
factor In the formation of thia good fellowship among the 
reprmntativea of different nations was the geniality of 
Thec^nl with whom we parted on the P and O steamer 
jK»oaa on the homeward voyage with every regret 
April IS ft Mi-tDOti 


Propagation of Barthquako Wavea 

Mr Rudzm in his letter to NAtuiui of April 6 observe* 
ttat It IS only for perfectly elastic and Isotropic bodies 
^ tho separation of tha dlUtational (normal) from tha 
tortk^ (trawerse) wave take* place with certainty 
and hii concliuion 11 that it i* more than highly iro 
probaUa that the effect of internal friction would neutralise 
tha effect of t^tropism If the term internal frlc 
tm IS inteodod to refer to the effect of pressure this 
oMtotlon was for^lled by Major Dutton by the remark 
mu toward! this more compart and continuous con 
dltkm (of a compact mineral subiitance with a feeble pro 
nowiced deavage), the pressure of great dimth* in the 
aarto diould it may seem tend to bring the material 
MIHOCt to It 

To me It I* refreshing to learn that any objection con 
be raised to tfie view Siat the two apeeds of earthquake 
condensational and tortional the 

IhMSf onie e^ • 

Tb a*Mme ttw questmn whether the Interior is to a 
canaidw^le depth liquid or solid formed one subject of 
^ PhysiM of the garths Crust ’’ and 1 came to the 
{yfoduaion that it is liquid and so far a* I am aware 
22 On *»«• question 

Sfr A Geikie write* (Naibri Februaiy ^ the geo 
hgi^WiM upon * Iwge body of evidence from 
Hie thiUcture of the terrestrld crust which it is difficult 
prtoposMbts to ^laln except on the supposition of an 
which at least in its outer p£rt* is suffici 
entty ftqpM to emerge at the surface a* mcifoii lava ’ 

To produce argumants on the opposite aide of the quee- 
^0 la ano^ matter and that dedved from the two 

P owM M( be bbtaihed on the hypothdais of a limild magma 
SSf^*****' ^ “fcJnw to Hterya law 

«W tSs Mm vDiwne of gas ran bs absd^ by a giyan 
of the Uquid at a» preawrea Ha^Mult sdS* I 
1 trw that ^ wevea would be prooegated srtth 

fKS; 

ba Vm etaadeny of the liquM smd P ks ddhsity, 
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thrn V«/0 sdU be the vdodty of the condensational wave 
And if P ba die pressure and rV the volume of gas svfaicli 
esn be heU In solution by the vohima V of tM llqiud« 
then v/P/rO will be the velocity of the gasrous areve 
If we accept Laplace s law of density P/U will increase 
With the depth, and r will probably decrease hence die 
vslectty of the gaseous wave will increase <Prec Com* 
bridge PhiU ^ vol Ru part v 1003) 

Haiiton Cambridgp April 10 O Fisbrr 

The Aneiant Reeea of the Thebald 
On my return to Oxford I saw Prof Pearson s letter m 
your issue of March jn 

Sime Prof Pearson admits that he iv not an anatomist 
t would serve no useful purpose to discuss with him the 
inatofflK.al value of the criteria which Mr Maciver and 
I employed in our analyaii of the skuIU of the ancient 
inhabitants of the Thiban province of Fovpt 
Ihe letter may be regarded os an interesting record of 
a method of interpreting percentage values adopted by a 
professed statisdcian Arthi r Ihomson 

Oxford Apnl 8 

Tiixrb is an old sijing that all gootP s irnce is short 
hand common sense I am sorry that Prof Arthur Thonv 
son doe* not think it worth his while m the cose of his just 
published f-ir reaching negroid cranidl criterion to con 
vert the esoteni methods of the anatomist into simple 
language for the benefit of other readers of Nature if 
not for that of the professed Matistuian I hope he 
Will meet me later when I ask him to dis« uss as 1 propose 
shortly to do the mathematico statistiial treatment of his 
volume which iv of s somewhat remarkable rharaiter 
Meanwhile in order to expedite those further invesHgattons 
by profebsed rraniologists which hi* discovery is exciting 
It would ba of great value if he wuitd tell u* to what 
negro sene* he a prion appbed hi* mteria and what 
penentages of pure negroid non-negroid and mtermediato 
irania he found in thit series Karl Prarsoh 

lavtrtiona of TamperRture on Ben Navla 
riix recent letters of Mr Dinea and Mr Rotih (Naturr 
February 16 and March 30) have suggested that a note 
as to the occurrence of temperature inversions on Ben 
Nevis may be of interest 

During the thirteen year* 1891-1903 occasions were ndt 
infrequent when the temperature at the top of llto maun 
tain (4406 feet) was higher than that at the base These 
inversion* have been grouped according as the tununit 
temperature was the higher (t) at one hour at leMt of 
the day (s) at each of the twenty four hours of the day 
(3) on the mean of the twenty four hours of tha day 
Ihe total number of cases in the thii'teen years was as 
follows — I 

Clu« 1 au( II Clow 111 
January » , — 3 

February 18 t ^ 


Voar 158 q 33 

Thus mvefsMtia occurred at all seasons but mvamona 
cuatiaued throughout the twenty-four hours of the civR 
day iNdy hi February November and Deceoiber, and dwaa 
til qipss III only between Ssqptember and March The 
average dUrerwte of ^peraAM between Ban Nevia and 
ranged Vrtiq #1 F in April to ta* 4 Ip 
December, the Htaan for the whole year be^ 13*4 Hanca 
ihvei8ttns> wero at aU seasons large departures from fha 
usual condititKiM 
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uie the greet 
n FebfUeA 19 

__. -_M (Ben Ne^t 

33*6 Fort WlQbun t6*o) The lengcct continued In 
vertion occurred dunng Nooenb^ e-e 1897 when the 
eummh tempemhire woe the higher for fiflp-elgfat cos 

-- 1- .u.-tempertture on Noventber 4 

m None thus St Pott WiUlem 

_____nmtiont of oouree nfford « com 

peneon only between the conditiorte at the eumratt end 
thoce at the bneo of the mountain It le more than prob 
aMe that on many occaeione when the iummit temperature 
becomee nearly though not quite aa high ae that at the 
bate there it an Isvereion of temperature in part of the 
a r column between the eummit and eea level 

ANpatw Watt 

Scottish Meteorological Society Edinburgh April la 


Stanton Drew 

Twt nyeterles of thia group of drdee—the neat In 
*1.— -# ^ Stonehenge ar e not 

» very remarkable astro 
n by Sir Norman Lockyer 
^r by hia mtereating daaeription of tham 
The dinmeter of the north-east circle it oy Engliah feat 
or too of an old Mediterranean foot of 11 ^ Inchea This 
Is within an inch w two of the Aameter of the outer 
aarten ring at Stonehenge which is in Maelf a vary 
eigniflcant fact The diametera of the eouth weetem and 
central oiretec are reqiectiely 150 and 380 of thit old 
foot <10 that the diemetere of the drdee (with o a vary 
si ght working error) are n proportion one to the other 
of 5 and 19 the latter bring Oia Metonic cwde number 
The dwtancee between the varioue parte of the group 
eubject to a working error of from ) to f of t per cent 
on» are —• 

(^tx« of cove through 

eaet eirde«i4 diemetere .. ____ 

Centre of great drde to HautavtUe e Quoit< , 
of the great arde or 19 diametera <A the noimwaat drde 
the latter being the Melon c cvde number 
Centre of eouth weet c rde throu^ great cirda to 
HautevtUe a Quoit^y diametera of the greet cirde 
Centra of great cirde to two etooea toe far to the weet 
to be ahown oa the plan In Nannsoq d amctera of the 
great drde 

With the eaception of the last anyone can teet theee 
proportUMkate diatancra by the (dan given in Natuu but 
who will tell ue what wae the meaning or object of them ? 

A L l^awit 


ALCOHOL IN INDUSTRY 

T he loiTimittee consisting of Sir Henry Primrose 
KCB (chairman) Sir W Holland M P Mr 
I Scott Montagu M P Sir WUliam Crookes Mr 
Lothian Nicholson Dr SomcrviHe of the Board of 
Agriculture Dr 'Thorpt the director of the Govern 
ment Laboratonea and Mr Thomae Tyrer appointed 
last autumn by the Chancelhir of the Exchequer to 
inquire into the use of duty free alcohol in the arts 
ind manufacturqp have got together their evidence 
and pubhshcd thdjr report with commendable prompti¬ 
tude The report we are glad to find is unanimous 
and this unamn^ has doubtless not been without Its 
influence in acreltrating the business of die committee 
and the appeamgce of their report 
The subject as was to be antmpated has not been 
Without Its difficulties for as the committee state a 
duty diat yields more than twenty milliosis a year Is 
a pnblic interest that cannot be mfled w 4 di but as 
usual when men are determined to find a solution it 
IS nuMricabla hhw purely academic difficulties tend 
to disappear Now that die suggesdonp of the com- 
nutfee am beftew us the wonder ts that fitey should 
not have been given effect to a quarter of a oentuty 
NO 185* VOL 7 !l 
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—4ty «f ffie numertus gtot^ o, ---- 

are tntereated m obtaining greatest poMitlle u 
des in the use of dtity*fm alcoiiol in the afhp 

atdtutte of Isssssf /owe is seen and cm-“"-* ' 

by the committee m connection whh _ 

general ignorance of manufacturers irith r es p ^ dg 
the immsions of Section 8 of the PifUMhte Jkf Vf 
which gave the commissioners of thiatsi 
Revenue large discretionary powers as regards tfag 
use of spirit for industrial purpoees Tho oommitteS 
point out that advantage has not been taken of the 
Act to the extent that might have been anticipated* 
and they have been mrpnsed to find In esamining 
the witnesses sent by the venous Chambers of Coin> 
merce who certainly oug^t to have had official Imowv 
ledge of Its existence how very inadequate has been 
their acquaintance with its provisions 

In view of this general indifference one is tmnpted 
to inquire whether the manufacturers have had any 
real gnevance since they have made so btBe m 
dividual CM- collective effort to remove it There is 
certainly no evidence that any collective effort has 
been made in the past or if it had been made that 
the Treasury or the Revenue authorities would rtot 
have sympathised with it The Exchequer at all 
events since 1855 when the present system of de 
natuniw spu-it came into existence may be said to 
have disclaimed any idea of collecting a revenue on 
alcohol used solely at a raw material and for purely 
mdustnal purposes If the hitherto extsUng systan 
of denaturing and control had (Moved so irksomS that 
the develimment of chanical mdustiy was unposnble 
It might We been supposed that Parhament wtuld 
have been troubled xrith die quesbon long Mga, 
But as an actual fact the languid interest of Ute 
chemical manufacturers needed apparently to he 
supplemented by the quickaiing influence of the 
intemal-combustion engme and the possible ap|>U 
cattons of mint as a motor-fuel supplied te * jaded 
House of Commons engaged m the discussion of a 
Fuiance BUI that stimulus which wra» oecetsary to 
secure from the Chancellor the promise of the de¬ 
partmental inquiry which it would seem the great 
Body of manutactunng chemists was too lukewarm 
to ask for 

Great cry has been made in the past that ^ 
hindrances to a free and uDtrammwed su{qUy of 
alcohol have cost us die coal tar dye induat^ which 
originated in this country and at one time murtshed 
here but the committee apparently have had titde 
difficulty in asrertainiHg how httfe wool * thme i| 
ui this cry They say thw are satisfied that thfr 
assertion as a statement of historical fact is destitute 
of substantisl foondation In their opmum tqe main 
cause which led to toe decadence ol toa indpteiy to 
this ccAintry 1* that which we have repeatedly (osiiteM 
on in these columns vis the Imhin of toode rm 
sponsible for the managmuent and for toe ftnenoe- ol 
toe uidustry here during the years 1860-1880 to 
realise the vital importance of Ua steentific ddn 1^ 
toetr consequent cMntesron to provide adequa te ly tof 
its developniMt on that side 

It U true however that after dgnmg toe rmorU 
toe two Members of ParUament named were mtoifed 
to modify their assent to toe ufutomaous fbidifig Of 
toe oommittse as to toe real cause of thf detHM m 
toe coahtar Intontry In toia eotmtry It wffl M 
tntanesdng to ere froei toe ende^ dtoi -te 

S ibhshed Whet etippcrt Sir wlpam HcAand hw 
r john Montagu ere aw to find fqf ^ 
Hew tw esprett m tomr letter to toe CtwnMlprc^. , 
In realtff ** aVsoiW' * »«y part W 
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-4^ inftH*try «tt4 ^ tiiU alcohtil * methyl alcohol 
>a»(K»rtaAt varwty lawg* clataea 

f ^ C0iu>4ar colmrs^luann indigo and by far 
gnatar owtd^tr pf die axo dyea*>raquire no 
1 ^ at all in (heir naaoufacture either directly or 
UnV^ecdj and diese repreeent the larger pro- 
OHlbo of all the otdours produced It la perfectly 
MlBUt dtfd {or at leaat 75 per cent of the whole out 
of coal-tar dyea ahxJhol does not enter into 
ajBoonjUtt even now and therufore whatever cauiea may 
hgve hindered the prcwecution of the Industry in this 
quesnon of alcohol is not one of 


_ _ _ as in this example of the 

coaler colour industry set many mattera in their 
true perspective the report is enuAently constructive 
m duiracter To what extent die representations of 


’ their main suggestions remains to be 
«Bcn MB ine evidence has not yet been publuhed 
These recommendations are as foUowa — 

(tl Thdt an allowance be granted to all industrial 
^ilrlt whether of British or foreign Origin at the 
rate from time to time previiling for the allowance 
to British plain spirits on exportation t 
<a) That importM meihylic alcohid be relieved from 
the obligation to pay trie surtax Inqxwed by die 
proviso to Seebon 8 of the Finance Act iqos and 
that methylic alcohol be accorded favourable treat 
ment in die matter of denaturing 

(3) That * ordinary i c unmuierabsed methylated 
spinf diould contain only 5 per cent of wood naphtha 
instead of 10 per cent as now 

(4) That no charge should be made on minu 
facturers for the regular attendance of Excise officers 
to snpervije denaturing operations or the use of de 
iwtuTM qiint in factories taking the benefit of 
Sectaon 8 of dfo Pblanoe Act iifoa 

(d That where spirit is allowed to be denatured 
wim spfsnal agents such agents should be subject to 
ofll^l tedt and ap p roved and that accounts should 
be Itopt dtp user riiowing tecMpts of spint into 
stare ^ lasuea thereof from store In detail and the 
of die goe^ produced 

(6) That fai the mamiracture of fine chemicals and 
pharmifoeu^ neduetp apint specially denatured 
sboMM be alfewea oidy udiere the mdnufactim it kept 
enhfefer aeparato from the manufacture of tinctures 
end otiier praparebont in which apint retnaini at 
spirit In the finished product 
M Thet ^ regulattosis governing the eels by re 
tan of mineralised ” methylated spint should be 
lesa stnngent and more elosbc 
The cmmittee are of opinion tiMt any special cates 
^ touched by the above feeanmradabons can always 
^ tM voder ^ pow«m by Secttosi 8 of the 

Act 4^ tqoa This Act provides ddequate and enbreJy 
totiafiudory niedmiery fw secvniig dipt the s^t 
mr be used In a condition tiuit » tuitaUe and 
^prepris^ to each particular punpope of manufacture 
The machuMey la elattio-snuch more ao tiian is the 
msKhinery m Germanyv^uid it permits 
feaaonable procees of deoatwtng or even m 
m tart raeort of the uae of aj^t in a pure state 
BormosU tiuio tius It would be tmposaihie to ask. 

Th oomnuttae believe that th^ reco m mendations 
if a 4 ^^ tdice the manuheturrtaqaf this ooun 


SI »eiy gMend imt t m Uo n tiiat in Grtsbsmy «t any 
<lrtlttanytle nlwnya slipped to be oupnwirt 
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formidable ocanpebtor—spint couM be used in manui 
facture dutyfree and pure with scarcely any f»- 
straint fmsi too it one of the lUusioas wham the 
Inquiry may aerve to di^l As ao actual fact m 
practically aQ cases wtto the exception bf tiiac of 
unokelcsa powder in Germany duty-paid* apint mutt 
be used uniSM the spsnt be subjected to some author 
ised process of denatunng prior to use As regards 
pnee and that is the prlnCH>al factor the committee 
think that tile grant of the export allowance would 
make the average pnee of industrial »pint in the 
United Kingdom even lower than th iierage pnoa 
n Germ my ThL pnee here exclusive of the cost of 
ny denaturing and this denatunng may be what is 
tailed ad hoc—that s dependent upon the use of 
something which is iccessary to the. nanufacture— 
would be about jd the proof gallon or about iiid 
the bulk gallon at 64 over proof the strength 
common in industrial spint fhat is as low as the 
minimum price pa d by users in Germany in 1903 
when imirit was abnormally cheap and la mudi 
below the figures of 15M ptr proottgallon or as^d 
per bulk g«iilon prevailing in Germany at the prq 
sent time Further it is important to remember that 
the pnee of apint in this country where all matenala 
may be freely used and where none of generil use 
IS subject to taxati n s a stable pnee In Germanv 
the conditHXis of production arc largely nrb final and 
of verv doubtful ceonomic soundness and thei tend 
to wide and rapid fluctuabons in pnee 

The mam report is si^tement^ by a vnluabk re 
port by the chairman Sir Henry Pnmrose and Dr 
rhorpe the pnncipal of the Govmment L iboratories 
on the working of the spint regiblabcmv m Germany 
based upon personal inquiry and observabon in that 
country So much stress was laid by certain wit 
nesses upon the svstem and regulations established in 
Gonnany in connection with the industrial use of 
alcohol tint It svas thought very desirable to procure 
information at first hand upon fhat subject This 
report may it is hoped sarve ta correct much mu 
amrebension which appears to exist upon the benefits 
of State aided alcohol m Geananr There is ample 
proof that the German uaetr of spint w pot gfVatly 
benefited by the policy whMdt tiie agrprinn po^ has 
succeeded m flxmg upon hint and is indeed at bmes 
greatly injured b^ it 

In reply to a quesbon asked m the House of 
Commons on Tuesday the Chancellor of the Ex 
dbequer announced that he has decided to deal with 
the subject of the committee s report in an onmibaa 
Bill whith he wiU infrodure to tiie House and not in 
the Budget nnd Finance Bill as onglnalh propo^ 

THE CAPlTAf OF TIBfT 
A LL who have read in tin oofutiias of tiie Timas 
^ about the mission to Uhasa smi welcome in a 
more concrete form the stoiy as re-toki by Mr London 
IB the tsvo handsome vidumea now given to the put^ 
In an expedition earned out under ewch conditions as 
those which governed Oo|ofiel Younghusbandk 
misstoa the spedal correspondent becomes a duhnet 
factor ui lU etictess The svuriung men of the party 
eves if they have eyes to sea aiw the rare gift of 
recording toeir hnprresfons falthfuHy can but present 
•4i<h generalisabons as may be gathered during die 
fopr iiftsmia tiMly snatdied fir^ the worries and 
atouebea incidental to tba t^tine of ap aboorina} 
state of existence. Ueuall]l 4>ey tea but Vttle and 
^t htog fay the ceetricted eten^ioiat U tikir own 
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There u no lack of hterature dealing with Tibet 
literature dating from the early jfesuit and Capuchin 
friar* of the naventeen^ and ei^taenth centune* to 
the latter day expeditions of the native explorer* of 
the Indian ^unray to who*e marveUoos performaaces 
in the fielder Landon is about the first writer to do 
passing justice but we have never yet had an m 
teUigent and accurate representation of the social 
oxistence of the people nor a carefuf exposition of 
the weird eccentricitiis of that extraordinary 
anachronism the Government of Tibet at all com 
parable to that which Mr Landon now gives us 
Nor is this all The enthusiasm of the true explorer 
pervades the book that nameless joy in treading new 
and untouched fields that absorbing interest in the 
aspects of nature in its lights and shadows fields 
and flowers outline and colour aspects which enchain 
the imagination everywhere but acquire fresher value 


die Himalayas can fill iqi the ptcturee edfiti jtite gfira 
Of Qatitre s colouring from Mr de Miw aw 

alone afthough beCe and there Ms colour liolM 4 iw 
perhaps a httle indefinite What for ms t apr e, ^ 
' ligfi^ing gr^ ? But whdre colour repradwtnM 
has not been left to die reader’s nnannadoa w 
ho* been attempted by some process of ORKk prMtwg. 
the results are not M satisfactory Tbd duteneds lan 
hard and obtrusive and atmosphere hds'vanisoeil 
from the view Even tq Ubetan huriilands (bert'i# 
a certain amount of atmospheric Influence bowOesr 
thin It may be which aff^ one’s appreciadtm Of 
distance 


To the great majority of readers Mr Landon*s det 
senpbons Of the beauty of the Brahmaputra valley to 
the south of I h isa of the glory of Tibetan sunset* of 
the splendour of (hd Tuiquoise Lake set ift the midst 
of the flower strewn plain of the vast impressiveness 
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and larger interest the farther they are removed from 
flu. area of the veil trodden world Certainly there 
must be many roore beautiful landscapes than those 
of the southern vmllsws of Tibet die besuty of which 
exMts so to spesit in scraps—large scraps perhaps 
but scraps that are separated 1^ wide tniervbnmg 
spaces ot stony descdition 'ind dreary outlook V« 
many of the best pages of the book are fqll to the 
bnm widi vhnd desciipt one of die beauty of Tibetan 
scenery as Mr Landon saw it in the oasin of die 
Brahmaputra Rlyer 

The illustrationt are excellent and there is an added 
value to them m the notes which are appended in 
dicating the general tones and local colour of each 
view If Mr Landon has invented this method of 
recording the pHodpal charm of Tibetan scenery for 
the ben^t of dtope who know opt Tibet he is mudS, 
to be congratulated thereon All who know and hive 
NO 1851 VpL 71;) 


of the isolited city of mystery itself as it bursts on 
view from a mountain rmg^ dcprCsMon beyond m 
Botala->^he guardian sanctuary or its srestam gates^ 
use things wilt be lust as new and as swr^sbtf 
e the kindly amiaMuly of Ita halfharharpaeACof>M 
the friendliness of diroosition which du^ evin^ 
.u- *—.-'‘’^that Mr Landon » 


towa^ the foreismer _ __ 

•dmistic The extraordmaiy coetraats- betweta 
luv magniflccnoa and mdescrllMMe filth aficT 
squalor are not missed Where the street scent find 
brightness of English fiowbrs is noted aa a pas|nns 
inddent there is no lack of mtimatiOii aa tp W 
lature of the rottliig filth from wfitw they ^ - 

Ihe interior of temfHtt and dwr"’-"- *■- 

as often impresifive Id pts 
surprising in die cbaratilU' of 1 
involves an appros«h fikough 
‘dating m the aacedt b 


mud tdfmidatli 
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turm 

B Um aocUftitUatlon of f«ii^ butter an 4 Not the tout uiterestine duipters of Mr 1 andoo a 
'orttt* Of filth book are thoao which deaf wtth the superficial aqiects 

nature in TtbM is no better than inanimate of taniaism and the relatton between the Tibetan 

lat by the pigs and the don and refer hierarchy and our frontior poKucs Tibet affords a 
paoele It *ras discovered by the medical notable ezanoble (if one were needed) of the dp- 
t mission who attended to the wounded grading stifling destroying effects of a*>doiniiuuit 
Guru that the natural complexion of the pnesthood on a country s developments Between the 

« quite fair—as fur as that Of any Furo limnism of Tibet and the pure faith of early 

|Mn in iMte of the fact that no soap is ever used Buddhism thete is indeed a great gulf fixed and Mr 

to judge from the aspect of the Tibetan as he landon ib uell within the mark when he describes 

W she) apprars in the ordinary undean garb of da Iv nodem lamaism as shew animistic devil worship 
life me gweral tint of the skin appears to be that \et he is quite ready to recognise the power and the 
of g well baked potato picked out from imongst the I stren(,th wmeh arc gamed by the lofty isolation—die 
chaired sticks of a burn out bonfire fhe children stern aloofness of the head of the Tibetan Church 
snv pretty and remarkably affable and ^ gem rat tnd he it probably c rrect in est mating the Dalai 
vnkmlmess of their parents is due quite as much to lams as being still th recognised head of the Tibetan 
dkt «s to exposure to the rigorous dimate I f hurch and State wherewr he may be at Urga or at 

The story of the ad\anc of (hrihisston through | I hasa Nor does he fail to reckon up the im> 
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) 5 {kkhn Ts well tdd There f« none of the reiterauon 
the guide book or of the monotony of the intelln 
gence report in Mr Landon s tele He takes the 
reader Wuh him through the narrow and dtppery waya 
-of ChutifiHt over the Himalayan bachhone (not so for 
mldibfe as the Sikkim Cbnmbi pitnes) down the 
geode slooe to Gyantse widi oit eversyaried interest 
gathered hrotti what is to be seen ahauid him as he 
mes Mountaitts and stone strewn aiopes trees 
unietn thine are any) flowers and dm saiall things 
mat become great ip a land whece vwreeation bar^ 
axteta all are noted tn their turn erhilat sve happily 
AM dm dailjr routliie of military nfeyemefit and the 


geHM report in Mr Lati 
reader Wub him through ti 
-of ChutifiHt over the Huna 


1 there U enough of hid 
p and lasdiif wc^ of re 
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aigih of hidfient tq make a fescut 
of really grtot ndueyetoent 


preskive effect of certain ceremonials and the really 
awe insplnng aspects of the tempfe-iatenors hallowed 

S the ever-dominating figures of life great Master 
ire ae cannot quite fdlow him w if his Aetch 
of the head of the Great * Jo in the holy of holies at 
Lhasa is teahktic the odgiaal can hardly be im> 
pressive 

It wHl be news to most people that our Quemi 
Vtctorla of blessed memory svas and is a Tibetan 
tocarnabon and is represented by a Uoodthirsty blue 
goddess who revels in horrors sudi as would aiMiish 
evna the {pffod Kali of the Hmdus Yet die is ce« 
gartkd nww' as a beneficent and protective goddess 
tbad a ^lignant one This is encouragmg» for It 
show* that something at leaql-of the worMmde verter- 
a|Mi dinjt sOrreundM our Her loved Queen bad 
fimred ffiroud)i the almost impenbtraUe armour of 
lamaitoic {sdatien The Tsar hss only recently been 
caaomsed sq to speak on tfoTjieff ft recemmendatson 
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At • recent incaraatfon or UuUjtdned ** «alat 1 m 
th« DftM l*ma with « qompiet* wit of 
bMhop’f catMmicalt Perhap* ^ nico^tioo of a 
t^rtaln analogj between tho two Qovammont* ia not 
quite to lowpropnate aa it at flrat Onpeara 
Mr Loafftn ooadudea bia delightful bo<dc with an 
axpreaaioa of hia ocdnion that the tkiora of Lbaaa are 
once again doaed to the European Not again 
(according to Our author) for many a long year will 
any hnEUahman watch for the (laaning cupo&a of die 
Potala Trom the banka of the Kyi Chu or penetrate 
into the inner aanctuary of the eveilasting Jo With 


thia view of the future of Tibet we can hardly agree 
By his own ahowmg there is quite enough of un 
certainly even m the present jwlibcal situation to 
warrant the making of a straight road over the 
Himalayan paaaea with .la little delay as possible and 
It ahould not be forgotten that the right of way to 
Gyantse is already secured T H H 


THS TKEAfMENr OF CANCER WITH 
. RADIUM 

'T'HE discovery of radium was speedily followed 1 ^ 
■■■ Its use in the treatment of cancer, and it was 
hoped that at last a remedy had been found for this 
terrible disease Great interest has been aroused by 
a recent report ul a contemporary of a case of cancer 
which has been succeMfulIy treated by this agent 
The case eppears to be undoubtedly one of cancm-, as 
the patient was carefully examined before dunng 
and after treatment by competent authorities, but 
the rqiort of cure must be accepted With caution 
We are informed that the treatment began in March 
ipM, 1^ although the disease he* now disappeared 
It is stiH possible that it may recur 

A very large number of cases of canber have been 
treated by radium in this country on the Continent, 
and in America Some have isqnoved reoiarkali^, 
but in most instances there has been no apparent 
beiudt, and in no case has sufRdent dme elapsed to 
speak with certainty of cure No surgeon would feel 
lushfied la rnortiDg a cure of cancer until at least 
nvo yearn had passed without recurrence and diere 
are many mttaitoto on record where a longer period 
of apparent Immunity has been foBowed tw a ce> 
appdarance cdthe diabse 

It must be remembered that the effect of radtuip 
upon a cancerous growth is so far as we are #t 
pieeent aware purely local The terrible feature o( 
cancer is the early mvolveinent of the lymp^tic 
glands followed by the formahon of aecondaiy 
tumours in the internal organs It is unposdble to 
follow these internal devek^pments by sudi a remedy 
as radium Onl^ too often a patient is found on 
first sedring medical advice to have already time 
secondary deposits and treatmait by local measurse 
IS purely pafliatlVe That relief may be afforded at 


but nothing has yet been reported which will warrant 
a surgeon using radium In a case of cancer wbae 
there IS a possfbiltty of complete removal by die 
knife 

Radium IS applhid in small tubes to the surface of 
a tumour jmd m some cases it has been found 
possible to | 3 aoe It In the mtenor of a growdi through 
a smaU mcnfon The quantities available are so 
mi|§te diat <mlr * malt area can be treated at one 
tuae In the case of cancer mentioned above dfo 
quantity whldi #|lt used was ten milligrams 
Fortunately the mdtum can be used Min and 
agpin for its energy appears praetiea]fy to be 
floanhaustlblc ' ^ 
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NOfES 

StNCS dw appesrsnce (d KatosS ef Aprd 6 ef an 
on the proposed smalgstbation of the ^ety of Artpeaill 
die London Institution s ewedi^ of the p ropr l sters Sr 
the London Institution has been ludd fo ownMer thq 
msaagers proposals in conoeition with tbe anuMgaianideAi, 
The proposals met with a determined opposttwn ttom 
some propnetors and Sfter 4 somewhat iwiSp Sh^ Ua> 
digmfM discussion it wm rraotved to defer the (ntthew 


the annual mmting of the London Instltntion on April A 
The result of this meeting s to be regretted slncd 1)1 
unfdtes the loss for the i»usent of an excelluit opportunity 
to accomplish the estaUldiment of an important and 
powerful institute demgnrd to deveh^ a popular interest 
and regard for sdintiflc work and tesuUs It is t6 be 
hoped that it may prove possible to arrive at some agree* 
ment which will teed to tbe formatioa of a vigorous 
scientific organisation in which the pnvilagss offered by 
the Society of Arts and the London Institution will be 
combined 

Taa Pans Geogra^ical Society has awarded its gCM 
medal to M Paul Doumcr 

It la intended if found practicable says the PtMrst 
Mali to arrange for daily weatber reporu from the Anda 
mens by wireless trlegr^hy 

Tm death is announced of Prof A Picrin profeaWir 
of chemistry at the R Istituto di Studi supen ri Plorenie, 
and author of several works on chcmistn 
Tm President of the Board of Agriculture and PiShenu 
has appointed a committee to inquire into the nature and 
causae of grouse disease and to report whether any and 
if so what preventive or remedial measures can with 
advantage be taken with reqiect to U 
Tits Paris correspondent of the Pimm aonouiicee thv 
dastb of Colonel Renssd, the director of tbe National 
Aeroautic Park at Meud^ Tha mveatigatfona and ei|* 
psrlments of tbe Renard brothers have done much to 
promote the prog r es s of alrial navigation 
Hr It siinouneed that tha LMge latematmtitt Bshlbitkmv 
will be opened on Saturday April sa sad Bum tuUks 
d«st axhlbitions tha buildings will be th* 

hgUbition snil be of a very attractive and ptotanf^ 
character and tbe buildings com a ftantsr ana than at 
any previous exhibition except tboee of Paris in ipbo snd 
of St Louie During the period of the exhibition several 
rongreesee will be hdd hi LMge that of imaiag and 
metallurgy from June s6 to July i proimniig to be tits 


Thx Timss correspondent at Athene etatee that at the 
last mseting of the Archseological Congress on Apsg 13;, U 
snks decided that tha preeeat executive committee dmuW 
continue to exist until the next meeting ol die coagndS, 
which was fixed to take piare at Catm aftar a mm awwia 
inforval of two years tbs Bgypdaa O ovsn u iWfot hiving, 
signified Its wiUmgneas fo sco^ this arrangcmeat 
Pnaas tetegranu froth Martinique report ttuu Jliat 
PeHO is again showing volcaalc activity On April pr’tq 
the escape of vapour was falily abundant On Apif 
io-t> a marked racrudebeance mamfestad itself mnssreMS 
emsti dmids isaued Irtwd the vent and dwra «m i Wooft 
ffow of lavs info ths vailsy of ths Whifo Rlnr On M 
i3><4 frequent rumUlnga were hcfodt ifol k wne a qi f sa t 
duh Mecke of radt, stxjefopsnled by VrUtwcloddi qpgp 
expdiad from the fouttr gde of th* bmtar 
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R HaiIi^tom moHa in that the world I that of Sir F Pollock will aoon fmctifv in accMipiidwd 

Y t HW i a h il WkMo Kdnua* la the HaamHan Uland* has i fact A talai^ adviaory council on arhich men of aeie^ 
toMoii* fC^va, aftar a reat of thirteen jreara Treah famiUar with the acientiSc advancea of recetit yeara took 
apfMrad the laat week of Fdmihry hendded bv a > a prominent plate would aaaiat auteamea to aecure national 
eartluptaka On Slarrh lo the Volcano Houae re 1 elhoiency more than hot other expedient 


tKVmil the exuteitca of a larsre lake of lava Heavy 

'rtphSiifB and expioaioaa indicate that another outbreak RaroRTS of the annual ganaral meetini' of the Chemical 
fh ” Thua there aeema (o be a reatoratlon of Society and of the anmveraary dinner are pran in the 

Aa (rfdctime activity aoch a< will cauae a large mtreaee Froeeedmga of the aociety juet laened The foUowtag 

is lha number of vlaitors extracU from ^ oflBual account of remarka made at the 

dinner by Mr ^ B Haldane ai to the neglect of adence 
JP« Daviaop atatea in a letter to the Tima* that a de *>y the BntiMi nation n the paat and the promiae of an 

huled racord of the Indian earthquake waa given by a hori improved poaitlon in the future are of intereat —The 

apntal pendulum at Birmingham The flrat tremora were proMem which lay in front of the Britiah nation waa how 
f^atared at ih 6m i8a a m and were aucceeded at develop what he might call the grey matter of the 
th apm 3f by long period undulatkKia laating for more executw. brain Ml the thing* spoken of that night re- 

than an hour and a half The more prominent of these P rw'nted something new in the nation and not only some 

uadulatloa* were In two sene* separated by a few "'w aomethmg of which they would have to 

minutes and little more than two hours later the diagram ■** “ great deal more if the nation was to hold its own m 

showed another double group of wwea The early tremora “«•»« Science counted for more than ever it did The 
took a direct course through the body of the earth the West had had a rude awakening at the Itands of the East 
flrat double aeriee traveltad along the turface by the shorteat !•“ controveraie* which agitated ttu minda of pcditldahl 
way to Birmingham while the second double aenee **•» importance than the great question of how to 

MIowed the longest possible route through the antipodes permanent elwnent tn WitK* more powerful and 

back again to Birmingham better than t was There was too little science in the 

present day although one or two things had been done for 


It la announced in Scunc* that Dr Prank Schlesmger 
ha* been elected director of the New Allegheny Observ 
atory The observatory ha* an endowment fund and a 
r^iar income from the time service beside* owning a 
large and valuable property in the C ity of Allegheny which 
Will beemne a source of income m the near future Work 
tiaa not been suspended on account of lack of funds and 
mheh has been accomplidied toward the instrumental 
equipment during the past year The Keeler memorial 
Mesoope of 30>inch aperture la now ready to be Mt up 
and the large (Porter) epectroheliograph Is almost com 
platod The yoineh objective la well under way and other 
Instrument* nnll be mstalled during the year under the 
direetorate of Dr Schlesinger 


At the meeting of the Royal Colonial Institute held on 
Afklt >1 Sir Frederick Pollock read a paper on Imperial 
OitpuUsation Re deprecated the naUonal faculty of com 
promise and adeed, could we go on trusting to com 
prowdsea and accidenca’ It ii necessary to look he con 
tinned for some plan which will avoid elaborate legislature 
and formal change in the Constitution We must be 
Oontent for the present with a uninril of advice which will 
have only persuasive authont) \ permanent tacre 
tary'a offlea is required independent of any eNisting de 
panmtet but immadiaMy under the prealdent of the 
Inperlal council The beet livuig infonnatKin ought to 
bo at tha aervtce of thta Imperial emmed thraugh its 
sauMtariat, and this can be most effectIveW done without 
hafoMatfoa arkLwsth verv little expense by th« constitution 
wf a parmaRaiit Imperial eommiaston tha Mtembete of which 
Witt fopnaent an brandiea of knowledge and resMrefa out 
tide ffto wt of war moat likely to be profltaMe in Imperial 
aflabe Mbt only teamed and offleim pemona would be 
tartaM m auth a body but men of wWa a pre a d business 
tHiMtfp, etkaotoglata, eomptrativa studentt of politic* 
M ibop* for mcaltent work It naed not be 
paU wdrit It w^ be as wiSwgty MIe without 
irawart hd tht mote formal ^iMhortou* woik 
^ CbapalastaM aa to which there ha* namr been 


which they were very grateful in ronneition with the 
Navy and the Army and the Defence Committee. If they 
turned to the different departments of the Government there 
was hardly one which did not require science if it* policy 
was to be an effective policy Wherever they turned sdence 
wot needed and yet there was not luffimcnt attraction to 
a man of high attainment* to put himaeff at the disposition 
of the State Foreign Governments held out careers far in 
excess of any rewards and honours which the Bntiafa 
Government could afford Was it impostiUe ti aee an era 
m which the head of the Government could have at his 
disposition the first intelligenca and the best brain* which 
the nation could command? If wt were to bold our oam 
we must not be behind Berlin the United State* or Hie 
French nation Science never stands still and if sciencs 
does not stand stiU Government* cannot afford to stand 
still in their use of science These were speculations wtuch. 
perhaps went beyond the moment but he hod a atroag 
feeling that the tlmo was very nearly if not quite, ripo 
for them Ihcy would see what was the mind of the 
nation on this point and doubtless they would be subjected 
to the mute disappointment to wfanh all were usualty 
subjected when they formed graa); expectationa. He hoped 
to see the position of science rok^ m the next few year* 
and he looked to the time when brute force would rouht 
for little and knowledge for mere 

IVb have received from Messrs R Frtedlllnder and 
Sons of Berlin a pnred catalogue of book* and paper* 
dealing anth vertebrate anatomy and physiology 

Past kxxi of the 7 of the Yorkshirs 

Naturalists’ Union conism* the reporto of that bodv ter 
the years 1903 and 1904 and also a r^nnt of the excuraten 
circulars for the same period A satisfactory feature in 
the srork of the union is the eare devoted to the coUectloo 
of phMomrapb* of Important geologtcM sectioii* within its 
spfaHe oTiniluence 

Pnor J S Ktuosunr disoosss* m tha February mimbar 
of tha dm^oN ffaturslift the ourrent nomenclature and 


^ NWWlti Of iflw need fqr soma sucli ai(Maory council j homohury «f »hfci component bone* of tbs lower jaw ti 
sp sbedlM wtOMtel sffteten^ thare qan be po douU amt >» I rapt»l*% pofotuit out that there 1* still soma uncectatnty 
^ fo bs dSSirsd that hops* sM sahamas, Hka { with regiutf to the proper deternnnstion of one of these 

*w^ t85nvou 71] 



590 


NATURE 


[Awl <9^ 


dcmeota in crorodtlM* Th» other erticlee are on neturkl 
and artiddol parthM|i%(ienMii bjr Pr A Petninkevitch 
on die angle of deviation from the vertical at which eteme 
•how the itrongeet geolropiral reiponte by Ml*« Hayne* 
and on the variation in the ray flowers of Rudbeckia by 
Dr R Pearl 

In the April number of Bird NoUi and Nmt reference 
IS madelo eertam common mnopprehennone in regard to 
the autbontlee responsible for protective regulotlons and it 
IS pointed out that many of these emanate from rounty 
councils To the agncultunst and the horticulhirtet it is 
however of little consequence whether the alleged over 
protection of birds in his particular distnct is the work 
of the local or of the Impenat Paiiiament for the diffl 
culty of getting ordinances repeded appears as difficult 
in the one ease as in the other In the statement on p 6i 
M to the sate of skins of Argus pheasants from the 
HinuUayas it should have been pointwl out that Argus 
pMaunt IS the |rade name for the peacock pheasants 
(Euplocamus) of the Himalaya the true Argus having a i 
very different habit U 


Tat foUowing quotation in the February issue of the 
AnuruMH Naiuralut from a work by Messrs Gilbert and 
Starks on the fishes of the two sides of the Isthmus of 
‘ ‘he point of view 

of distn^tion in general Ihe ichthyolog cat evidence 
IS overwhelmingly m favour of the eaistence of a for i er 
open mramunicatlon between the two oceans which must 
have become closed at a penod sufficiently remote from the 
present to have permitted the specific different ation of a 
very large majority of the forms involvod All evidence 
oon^in fia^ d„ date of thm connoctmn at wnne time 
ywr to the Pleistocene probably in the early Miocene 
Thu agrees prwaiiely with the conclusions drawn from 
the ftudy of the foftul mammalian faunat of North and 
^uth America which indcate that land communication 
oetWMn thom two continents was interrupted durinw a 
constable ^rtion of the lertiary epoch and only re 
MtaUish^ about the elite of the Miocene or early part 
of the Pliocene epoch 

Thb ex stenv of an entirely distinct teoond family type 
of iMMlets (Cephalochordata) is demonstrated by Dr R 
(^Idwhmidt in Btol CtnUalhUn of April i U appears 

during the Ckt^gtr Expedition ss a new species under 
the name of Bfanchiotiomt Sctogicum 
characteristic • 


Atthou^ on this ground GiU proposed the new geneii 
name Ampbioxidns In 1895 whd« Delage and 

jf character In question was not dw 
to Im^^ • 'I'^'nct oidina 

yet It has ^neratlv been allowed to rmimn in thi 
type genus at ih Prof Herdman t account of the groui 
to the Cambridge Natural History The eymlna^ 
w twenty six entire qwclrnsns obtaliMd during the ncan 
Uerman deep-sea expedition enaUse Dr rwiiH^.T.vl t h 
•tote that A priagmu, together with twTcl^rril.* 
•I^es repreaenta a distinct family of Ce|dialocho(data 

which ma. h. ^ 


which may be ffi^gui 
^ows —Famili^ Bran 
vice the ventndly-ope 


-r-«~ .».ur.lly<qieiung mouth surrounded by tar 
tades gilt canal furmsbed throughout its diameter srlt 
toferal gill silts baipity AmphkMdtdmi'^'No penbraodui 
•pace the slitlika month i^mg on the left side gill 
sUtt sttu^sd in the ventral madian Itot giU^anal drvtda 
kito a dorlal nutritive and a vcotrah respicatory ItaU 
NO 1851, VOL. 71] 


tndtm Public Hfith for March (vot i. N* ff) QQ«y(k 
artidea on septic tank installationa In Bengal. bdiiN^' 
dlsposd in India Hankin • viaws on plagud ^i(i(«ildtogy^' 
the Fiqsen method Ac 

Ik tha Nevus lettnt^qut (April 8) M Calmette dSb 
director of the Pasteur Institute LiUe writed bn thp 
portent rdts played by medkai sewaoe in the |uo(aa|lill 
cokmisation of tropical countries lastandiig such dissaaas 
as cholera leprosy (dague and malaria which oaa tor 
robbed of their terrors only by the institution of etMdoV 
sanitary control in the districts in which they occur 

Majob R0HAI.U Ross F R S in a letter to Hu Ttma# 
(April 7) drects attention to the remackable titiuiiutloa 
in malarial dikcase which has accompanied the toat|tutloii 
of anti mosquito measures at Klang and Port Swettsn 
ham in the Federated Mdav Stttes The former with a 
pt^lation of 35-6 and the latter of about 700 were both 
perfect hotbeds of malaria and in 1901 for tha two 
townk 936 sick certificates and losO days of leave were 
granted In 190a after anti mosquito measures had been 
energetically pursued the figures were 40 and 198 and m 
1904 these had further fsllen to 14 and 71 reflectively 
Dr Maliolm Watson distnct surgeon from whose re 
port these itat it cs are taken sums up by saying — * In 
whatever direct on one turns it U plain thm tm tsro areas 
which were so malanous m 1901 are now practically if 
not absolutely liee from the disease and that the district 
surrounding these two areas remains much as it was ' 
These anti mosquito neasurts were in tiated by the De¬ 
partment for Med lal Research Federated Mslay States 
(which Is nffll ated with the I ondon School of Tropical 
Medicine) under the direction of Dr Hamilton Wnght 

Im a short paper which afgiearad in the Bofaniral 
Gosetts (bebruarv) Mr C H Chamberlain advances tb« 
opinion that an ilternation of generations as understood 
by botan sts for plants can be recognised in animals The 
egg wth the three polar bodies constitutes a getieration 
comparable with the female gametophyte In pUoU 
similarly the primary spermatocyte with the four sperm 
atosoa constitute a generation comparable with the male^ 
gametophyte in plants All other crils of the animal cop 
stitute a generation comparable with the sporapby^ia 
generation in plants 

Two debated points connectsd with the pr^ittms of 
geotropism in plants <s the seat of geotrofnc aenSibttl^ 
and the statol tb theory simultaneously advanced by Haber 
Uindt and Nimec form the subject of a critical review by 
Dr 1 Insbauer who writes In NolurwlssstMcto^tlKbs 
Wochemeknft (March No ij) The reviewer bs 
regarded as an adherent to the etatollth theory and noiee 
tiiat although the fdU of statolitha Is geoeraily attrtbftodi 
10 starch grains to their abeeoce oditf bOdlM sudi cs 
cryatals of calcium oxalata or esrtato bright bodtw fiwpd 
in the rhisoids of Chara may funetUm simltarlv 

Thb BulUttH of the Amcman Geografditcs^ ^heiety eon- 
tains an article on the stork of tile Rpetomatien (tocfycc 
of the United States by Mr C J Btaadutd Ow(i« 
tb* last thrOs and a half years a sum of nsarty 
llva mdbon doUara has b«sn reaUssd from ttoi toilc w 
puUio lands and srarit hM been begun 04 sight 
pr«)fscts which wU make an area of p^nt aqp 
acres produetive The NMioimI GspftofiMs Mpjesitoe Mr 
March has a short mtiol* with eceritent glH s trcfl e f s , 
the seme subject 
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STAHiroitO AkD Co «f OKford b«v« 1 
• Of • ttwnbtr ol outlim indpi of tho woritf on ' 
I Mtntl-orm projection adao « map of the 
AifmfOc Ocean oa thcttama protectlott. The mapa are 
en# aiMl tdearif printed the tartar acale mapa 

dbowH he entremtdy u^ui for purpoaea of reaearch and ! 
ta#^tng while (he amaller mapa ore well adaptid for j 
ihiiiaaupi Uhe The employinent of equal area mapc in re I 
lUaaeatug diatnhution cannot be too atronfrlv retom 
metKtad and m providing aueh mapa at very moderate 
prj^ Meatra Stanford have done good aemce 


In orpdreaalng operatione and in laboratorv work much 
cdofuaiOR la cmiaed by the practlie of dearnbing the aieve 
or acroen emploved by the number of the meah A a eve 
of 3b meah for example does not poaaeaa an aperture of 
ohedMrtieth of an inch nor doe* it yield a product of 
which the Ivgeat particlea will be one thirtieth of an 
Inch in diameter With roarae atevea the error it not of 
great moment but with fine alevea the wire itaelf oecupiee 
1W much epace that the aue of the particle paaaed by the 
wave may varv from 1 quarter to t«o thirda of the tixe in 
diraW hv the word meah Coniequently in ordering 
wire acrcena or In recording reault* it la deiirable to 
aperKv the i.iac of aperture rather than the number of the 
tneah In order to enable thit to be done Mr G T 
HoUowa) hna drewn up a valuable aeriea of tablea calcu 
fated on the Britlah Imperial Standard wire gauge 
ehowiag the aue of aperture m wreen wire cloth of all 
the principal *ixea In uae down to the verv flneat The 
tablea have been duplicated one *ene* ahowlng the figure* 
ia decimal* of on inch md the other for the use of 
thoea who atiU prefer to employ vulgar fraetion* in loth 
droitnal* and vulgar fraction* The tablea which have 
been published in pamphlet form {DviUUn No q of the 
Inekfution of Mining -ind Metallurgy) have been laliu 
lated with great care and should do much toward* effect 
Irtg uniformity in the nomen Uture of *ies* mesh 


fna Geological Survey of Heatern Auatralia la publi*h 
log la handy octavo form a valuable aene* of bulletin* 
Wf which We have received three One of them dealing 
arlth the mineral production of the colony up to the end 
tq03 1* written bv Mr A Gibb Maitland and Mr 
C h \ Jarkaon It ahowa that the total value of the 
mineral pr^u t* wa* qy 779 ooof gold alone repreaenting 
« value of q6 441 ooof Other mineral* mined Include 
copper tin lend tiWer iron antimony mid edbalt ores 
Cdat graphite Iimeatone precioui atone mien asbeito* 
«nd aalt In the other bulletins Mr C G Gibaon deals 
widi tile nunerol reaourcee of the Murohlaos goMfield and 
C( Southern Croat Yllgani goldfield The report* and 
the- accompanying colonred mnpe throw much light on 
'Mw geology of the districts and indicate tiiat the areas 
4«|Mbqil deaerva more attention from the mining pro 
dpacglr than they have hitherto received The Murchison 
ffoMiakl iv«f toMia klatonml Intereat in that in 1835 when 
tw economio value was purel} proapaCtfVei It wan officially 
etatOtl to have tha oppwance of being one of the fliw*t 
goUlSehh, In the world Although it not come up to 
hM eapectatlon* It la one of the mbst vnporunt 
goMfttia in the colony and centom* not Miy on* of the 
hkyM ^arta Vylnt minad anywhere but airo the bon 
^ 4 nWa H | «f the Wefd range, which theuglrpnctieally 
vIMtbiq tiwijig td thmr meccesaibiHtji, ana among the 
the world. 


V loditaw maw o eommonlcated to the gnOaifn of 
^dWHiMn^ .Academy of Scieoced of September last 
•b>M d;i|l|htf iofWim tpr the datmwnnatlon of the height 
*«>ii vm, yi} 


of aurora borqpll* lie also gave ^bulor and graphical 
ceault* of Its occurrenrr at Pavlov *k "from January 1 
1S78 to tha end of 1903 Ihe tables apow generally an 
eleven year* period a* in the cese < f mn spot* but the 
details of the two curvet, do. not oorrrapond The maxima 
of the aurora occuried n iSly and 1896 and the minima 
in 18S4 and 1894 but this divergence may be due to the 
occurrence of cloud The annual penod 1* well marked 
the maxima bfipg in Mirth and October and the minima 
in January and July 

In the drchivet dt* ^cm-hms phyiiqttes et netarellea of 
March last M F A Forel sunimanaea hi* own obaerv 
ations and thoM made by other* on the occurrence of 
Bishop s Ring following the great vokamc eruption of 
Mont Pcl3e (Martinique) on May 8 190a Biahop a Ring 
ji most of our readers are aware consists of a solar 
(orona of great diameter it appear* to be formed of t«o 
pirta a limb of a d-u/Img ailvery hur being immediately 
rund the sun and beyond this a Coppery red ring 
of some ao° aq" exteri r radius Ihe nng appears to have 
been first observed n the winter of 190a 3 but only 
became generil towards the end Of July 1903 and wa* 
ronstantiv seen until Vovember of that year After that 
time It be line less frequent and ceased altogether in 
July i<K4 The phen iiieoon la beat aeen from an elevated 
station and when the sun is high above the horiaon Ihe 
intensity of the colours < f the ring was less than n that 
which followed the Krakitoa eruptmn in 1883 

BuIUUh No 3q t the United State* Department of 
Agriculture Weather Buieau will bo found of great 
interest to those who u sh to know something about the 
present stage of long range weather forecasting the first 
chapter IS written by 1 rof Girriott and present* 1 vend 
cation of the work of the most prominent of the so 
railed long ringe wealhci forecasters in the United 
States Prof Uaniott considers chapter and verse of the 
forecast with the act i*l fict* and shows conclusvely 
the falUev of these prelicttons Prof Woodward In the 
second chapter devotes his attention to the impossibility 
of basing weather predictions on planetarv nfiuenre* and 
It the same time er t uses tha work of Mr Tice em 
bodied in a book on the elementa cf meteorology Per 
hap* the most interesting porttona of this BuUeltn ere the 
pages devoted to n discusaioii by Prof Garnott of the 
subject of long range forecasting b> many of the leading 
meteorologists of the world It may be sud to be a bral 
review of the literature on thn subject and gives quota¬ 
tion* of their opinions regarding the prarticablHty of tong- 
range woilc At the end 1* given a summary of the rd 
mark* and opinions expressed and a aeries of conclusions 
based on them and we refer the reaskr to the BulUtm 
for these conchiiion* There is on* which may be men 
tinned here since by recent work m this country it has 
been brought prominently forward Advances in the 
period and accuracy of weather forecast* depend upon 
a more taact study and undsrstanduig trf atmospheric 
pressure over great area* and a determination of the in 
fiuences, probably stdar that are responsiMe for normal 
and abnormal distribution* of atiqpsphenc pressure over 
the ehMh|^ surface ' 

No 3 of vol il of Ua Radfpm oontoins ueefnt article* 
on qrhnlferou* mineral^ and thdlr deposits and on the 
mefl^ uded fq tho meqsuret^t of Oe quantity of heat 
evtfvcd I9 radio-swtive substance* 

F|oiC MdOtisoatiD hss recently ehown that the ema^ 
arioti of radlb.dlptid* substance* does not carry an afectneal 
charge, and the same conclusion Is arrlvad at mean* 



of a different form of apparatue by Prof Battelli and 
F Maccarrone {PkjfinkaHteh* ZnUekttft No «) It muat 
be concluded therefore contrary to M Becquerd • viewe 
that Mch emanationa oranit ndther of fragmente of atotne 
which have lost poeitive lone nor of the poeitive lone 
themed vee 

A NBW method for the preparation of paraffine from 
their monohatogen denvativee which te deacnbed b)' M 
Paul Lebeau ih the current number of the CotnpUi 
rtndut (April to) la noteworthy on account of the dm 
pllcity of the raison and the purity of the gat obtained 
Sodium It converted into aod um-ammon ui i by the action 
of liquid ammonia md thik treated w th nethyl chloride 
given methane read ly obta ned in a pure atate by lique* 
faction by meant of llqu d a r Ethyl and propyl lodidei 
react with the eame eaee giving riee to ethane and pro 
pane the purity of which wae verhed by combuction 
analyaii It ii pointed out by M Lebeau Chat at tbete 
reaction* take p^ice below the boiling point of liquid 
qmmonln there it small probability of any secondary re 
actlone taking place 

The current number of the Qtuirt€rly Kevttw contdnt 
an article by Mr A E Shipley on Pearit and Paraaitet * 
Wn have received from Meeirt Icenthd and Co a well 
illustrated and conveniently arranged catalogue of technlcd 
and laboratory electric meaiunng Instrumenti and 
rheoetatk 

Trb ittua of the Joutnal of the Royal Sanitary Inetituta 
for April contain! a full account of the papere read and 
ffie ^teochee delivered at the conference on echool hygiene 
held at the Umvereity of London in February last and 
reported m Natum for hebruary i6 (p 377) 

Many character ttic ec net of the western coast and fjorda 
of Norway ore deter bed and Illustrated in a pamphlet juit 
issued by the Albion Steamdiip Co Ltd Newcaatle-on 
Tyne at on itinerary of cruisea to be teken thit vear by 
the yachting steamer Muhngkt Smn 
Miaata Joh< 4 J GRirnN and Sons Ltd have pub 
lithed n ninth edition of their itluetroted and desen^ve 
catalogue dealing with apparatus MitgUe for the pm^cal 
study of sound light and heat An esamtnatton of tha 
contents of the catalogue ehowa that a great Improv e m e nt 
IS taking place in the apparatue employed In the labor 
atorlee and lecture rooms where phyelct if taught 
Teachers and others should find tMa ratalogue hdpfnl and 
•uggastive 

OUR ASTRONOMICAL COLUMN 
AaeaoraraicAt Work at ihx SwintONiAM iNSTiTunoN 
-*-Prof Lanf^s report of Ae woric perfonned m foe 
vanbus departtoentf of the Smifoaonion Institution during 
the year endmg June 30 1904 eo(rtau» a report by Mr 
C 0 Abbot of fog obaervatKint nuide in connection with 
the solar radiation at the astrophyiieal observatory 
Among many items of interest foe foltowlag may he 
brieffy mentioned ‘-»Tbe txdometer apparatus ba« noWMn 
unproved to such a state of perfection that a duplwata eat 
for Inveatisatiar (iu radiatioa of star* baa MB oea> 
structed A series of experunenta with the Improved pyro* 
Mibmetcr has shslwa that this titstrument may now be 
used with coufidenoa to meawre foe solar radiation 
The deffaithMi of the long focus mirror has been con 
riderably Improved by churning the air inaide foe tube, 
by protoetlng the fobc from the direct solar rays with a 
covering of canvas, by epiployiog a number of eu pport fa ig 
^es as auggeetad by Prof Ritriiey m otdar to preijcte 
foe shapei c< foe onrrors and by nuUlfvlng the vibnmona 
due to traffir by riacing Indiarubbar pad* bfolad foa 
Mirrors Prior to foeee alterations foe solar Imaga was 
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illNl^ned different porta pf rt ttkfoe (p focua tn 
j^w whdm^foe vantrtji^ in ^ fa^ jiiiai^^ S 

Now foa image is mudiMtter defined all partoS^ NTM 
focused to the eame ptoae awP the fecal Mngfoi 
varies eo much as is lochea during a day 
Weil marked variations amounting to 10 pap eeM. at 
the total have been recorded in foe vahta of foa Mar 
radiation ind Mr Abbot expresace a atrong hope foaLtfo 
combining the solar radlatien and atmoipjheric tranapaefM 
results^^^^l^ range climate forecasting WW era lopg; ip* 

VAtus oe THE Abtbonouical Rnmonou 
The third volume of the PuilumUont of foe Ot m ttfM 
Observatory at Heidelberg contama 1134 pages dsyoM to 
foe discussion of the nssuUe obtsdned 1^ It It CfofriWahr 
in a reEcarch undertaken by him for the detorinfataifoM of 
the refraction constent 

The instrument employed was a 6-lncli Repeold saaiHMIaa 
cirde which together sdfo ita vanons canetnnta^ to dto- 
scribed at length TWO hundred stare were u hto rt wd ^ 
the observatone and foblr peculiar eimra are d ts cp i to d 
The meteorological data for aevaral pnrwdi dodtfo adjfo 
observing day are next given foe ob e brv o t w n* extonduto 
from June 3 1899 to July 9 1001 aaddtfn ” 

fdlowed by seettone defiling with foe eteffamMmde and 
dedinntion observaMoa raiqMctivdy . 

The value obtained for the rafmctian constnnt it 
60* 161^0*037 

Rsalitt op Vamous Fxatuium ou MAont—In Wo 4007 
of the As^onomwclM N»dtnckUn Signor V CfimSi, cf 
Teromo discuseet foe aetunl lubjectivito of varions 
phenomena as seen in foa tdeedm from a phyalolCg^ 
standpoint Having o b served Mare regulam for ton 
years he appears to hava arrived at the condneion font 
the actual existence of these features la aa nniCh a subject 
for phyMological as for astronomical inveetigatloii lie 
ttates that the phenomena observed are so near to foe 
limit of the range of foe human eye that In obaerving 
them one really Kmarisnces effects accompanying ' foe 1 
buth of vision ' That to to iay the eye eesE mors aM 
more as it becomes eccustoraed or strained to foe dsttents 
rearlunge and thus foe joining up of spate to form 
canals and the gemmation M the lottsr fellow as a 
(foysiological effect and need not necessarily l|s subieetiVe 
{foenofflena seen by foe accustomed eye 
STONYiiuxeT CoLLioE OBOBavATOEy —In addition to foa 
results of the meteorolo|rical and mognrilc obserVationE 
made dunng 1904 Pafoer Sidneavaea fimnial retwri 
bnafly referi to the solar and atdtor ipe ctr oe c opicnl wfiifc 
earned out at Stonyhurst during loat year 
Two sense of sp e ct ro gra ms of t Aurigss and y Catoio* 
peise were commenced, and the rewdtt already obtriiwd 
are very promlnng A short tnUe shovdng eumepOt arsaa 
and the range of foe ntognetlc declination appeart to OM* 
firm the connection betwm foeee two vahME lot fon ydiin 
1898-1904 The fpectra of euMpote in ffie green -ooA 
violet regions heve been pbotogrnpbad wfo a Rowlad# 
gmting spectroscope and a mtmher of wpariineBtp 
been made with for view of photographing foa spot j pp em a 
in foe red regmn 

Natdeb or Son spots —In foe April nitmher of' 
Rullstm ds la SotUU MttfonomtqM fie France AfeM Th. 
Moreux re diecuesee hto foeory oeoepniliig foa fo dw M i* 
and nature of aumepoto la foe ot dsSa more Ne«M9 
acquired mere oepeuidly du^ foe grant Spot of Felr^^ 
ieat He givee mneraue drawings,of fois spotkiMi 
several ecfaematib dlamtwnw ehowlng foe poee lh le fi lta ng f i 
oMnt of foe p hotoiplto r k tloude in o/Hfl onrfofi toOtTiM 
arrivee at foe eondualon that epot arend are xnatogow m 
mth^Oomo anas in foe terreatriat aanoepb er w < 
Inatnocnoiw to Sonfo Qannvm-Atofitenr 
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, JUS0MHT CHANGES IN THE CBATER OF 
STROMBOU ^ 

<2¥|lMlftOLI i« tM mMt cAd no(th«rlT of die 

Idondf It «t(ut«d 9ortb of Sietly dote 
» A* trfdk of itMimcr* dying betwooo N<q>lct th« 
jSljrAttt iM If mint md It tiiut an otjoct familiar to 



tfaeatra la optn to the north weat and from lU open tida 
beyond the cratera the ateep dope of the Sclam extenda 
down into the aea JThii d<^ la bounded oa each tide bw 
two ateep diffa Filo d Sc ara and Filo di Baraona whica 
are formed like the Sciara itadf of lava atreama agglo* 
mcratea and dj^aa in fact of almoat every kind of com 
pact volcanic mater at ch efiy of baa c compoait on 

Tl a Setara aa ia well known la 
one of the moat peculiar featurea of 
; th a volcano It extenda at an angle 

' of about 35“ which la the an^ 

of rmoae " for the kind of mate^ 
of which It la conpoaed down into 
the deep water of the Med terranean 
and though the volcano haa certainly 
been In almoat conatant eruption 


the hiatorie 


ng the whole 
od and probably much longer It 
been able to build up a 
se to the level oT 


To t—Soowbo) ThaSeUnftemdwKe b« 


fianidvefy few have landed on ti ahorea Ita almoat con 
•taut eruptiona have gained it the mumi of the 1 ghthouae 
of the Mediterranaan It ia almo<it circular «i ts old 


n front and down tl 
lorrella ajuat viabb 
Torrella 


dur 

never I 

talua auffi lent to r 
the aea much tear to that of the lip 
of tht u-ater about whch accord 
ng to the analogy of other vid 
-inoea it might mve been expected 
to have built up a cone on thia aide 
omparable to the portion on the 
south deaerbad above Fig 1 from 
a ph tobroph taken by the author 
1888 from the r dge overlooking 
tie nortb-eaat ade of the Sciara 
and consequently look ng anuth weft 
h ws the Sciara extend ng down to 
tht. right of the picture w th the Fik) 
dc Barcuna behind t Ihe pointed 
k to the left of the picture la the 
te n rorrella w th a gap to the 
I l( f it through whteh the ejecta 
c hr wn dur ng the larger erup 
ind rdll on to the ateep alopM 


> ara 11 


» sea The v 


a Strongyle Indicatea_— 

out of deep water On the north 
Weet Me are the crater and the 
Sciara or ateep slope down which the 
ndl into the eea 

The Mimmit of the moun t n 
vrfkidi ie about 3000 feet hgh con 
alete of a creacentic ndge the Serra 
dt Vancorl open towarde the nor h 
It forms part of an oM crater r nj, 
mad thiu prasenta pobta of aim lar ij 
fo Somma Inaidt the crescent c 
ndge a<id in placet Joined to it bv 
itxagtilar ereett of rock but maVly 
irotn it by a valley A 


oaotme ridge connected With the t vo 
dxttsmftlee of which and immed 
jat^ overioolnng the aidee of the 
ermar, aro taro oon^iicuoua pointed 


,, Sdlara „ ___ _ 

raepectivriy The 
Tovtw bung pvactfa^y unaltered 
hg oeduaiT eru^ons present good 
fnlf^a mf cespanaoq for eetimating 


aek as an irregular cone 


the d stance bigroDd t 

_ . _ . tuated between the two wae In 

1888 a large pt (jbv oualv formed by aenrere exploaiona 
It conta ned tw email aecondary cooea One towarde its 



'Tht Scnca (nia th* Watt 


„„_____.”S 

Krwtihm of Itatifm obeervarti TMe amphi 
^ Taaww. Andwaae a lU 

iro 11^51, vpi* 71I 


of the Sc(«« was 


weeMm port and doae to tbar-edge u 
thdt from ■Which jhe exploslvw erupdont 
tuned an boar f fbe other thwdrda the ex 
Italy eapHae 

> Tiew }T)Aaide8iidte« by Taa«We Aaduraw j)Ma 
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In 1904 wh*n A* nuthnr took oom^onMO photocraptM 
from iwartjr the mmi ipot tbta l«r|;« trtter «« aimoit 
mtirdy ftn««l up and the tlope of ^ Sd^ra wat cmatiouad 
upwarda, ao that dw oona of ojeeU owr t oppad and waa 
vi^a behind tha aaaurn Torr^ Tba activity in tM* 
eaitarn part of tba crater atill malntainad the tamo quiet 
character aa in tteS The whole area conetantly eimttad 
vapour there waa more than one hocca viatUc but they 
were quite amalt and only gave very feeble ezplociona and 
theae with a rhythm quite indepuident of tboaa at the 
weatem part of me crater 

big a taken by the author on April ao 1904 from a 
pomt to the weat of the crater and oonaequenUy m almoat 
exactly an oppoaite direction to Fig i, ehowi the conditftHi 
of the weatern part of the crater alxteen yeara later The 
conapicuoua rock to the right of the plate it the wettem 
Torrella bdiind which in 1888 waa the great Crater 
above referred to The bocca to the left from which the 
txplotion it taking place it thown in some of the earlier 
photographa aa aituated on the edge of the large crater 
at ita junction with the Scinra The great crater la now 
veen to be filled up by ejecta which prolong tha alope of 
the biiara upwama over what waa previoutly ita atte 
while the bocca itaelf remaina in alt probabili^ really in 
ifa former poaitian though ipparently on the elope of the 
Sciara matm of on ila ^ge 

It will be intereeting to future viaitora to ace whether 
the volcano will continue to prolong me elope of me Sciara 
much further upwarda (r whether *1 paroxyamal explotion 
will occur whan will clear the great crater anin 

The paper in the Oeogtaphtcal Journal la illuatrated 
with twelve photographs and a map ehowing theee and 
omer points more in detu 1 


rHh INi>TnVlIOV 01 SA\Al ARCHITECTS 
'T'KF innuat spring meeting of the Institution of Naval 
*■ Arrbitectk waa held Uat week lommeming on 
Wednesday April ja and being continued over the two 
following daya The pres dent of the institutii n the Right 
Hon the Earl of Glisgow oiiupied the chair A very 
full programme had bt n an"ingM there being no leea 
than fifteen pupera aet doian f<r reading <nd discuaaion 
and there wac also the president at address 
The first business after the usual formal proceedings 
waa the reading by the secretary Mr R W Dana of 
me report of the council By Uiie it appeared that me 
institution IS in a prosperous condition both in regard to 
finance and memberehip Reference waa made to the pro> 
posed foundation of an experimental tank for the purpose 
of scientific invcetigetion of problems connected with ship 
design It win be remembered that it svat pcoposad at 
the initiative of Mr A F Yarrow Dr Elgar Sir 'Wifllam 
White and omer prominent metnbera of the institution 
that an institution tank should be fauwM in connection 
With the National Physical I^siborttoip Such a tank de 
voted to reeeandi of a scientific aature would be great 
benefit to the shipbuilding indurtry and would do mudi 
to raise naval architecture to a higher plane by the 
substitution of scfentifii principtee tor those emj^rical 
methods upon which ship dealgoere too largely have to 
rely It li much la be regrettM therefore and not vary 
crMtable to an important and veaUhy uidustry that the 
appeal mode by Ae council of the institution hat met 
with 10 poor a rea|H>ii*e Only six thousand pounds out of 
the fifteen thousat4 pounds n^ed- has been underwntten 
so that tha prefect is shelved for the pteaent In *|dte of 
the eaomtoue prepbnderance of the sbtp4>uiMing Intereeta 
of this country Mere are but two expenmantaJ taoks in 
the kuigdom On# it the propertv of the Government md 
IS davoisMi whcdly to the Itoyal Navy the other bdim the 
propertv of a nnvpH firm of shii^itderi on the Clyde 
Born these' tanka are devoted entirely to what la known 
oa practical woric ” that la to say mey attack aubjocts 
piecemeal and therefore in a more or ieea empirical 
fashion They have no time for ordered inveatigptkm of 
fundamental ^nclples upon a knowledge of whm aiona 
can a i^ul auparatrnctnre of applied science be tamed 
The tonka are not to blame for thta They ware eetdi- 
liehed for g dcflnlta purpose which they admirably fuML 
In the preeidantW addteaa Lord Qipagow among other 
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■hip in all reapecta exo^dng that aha hu ocdilMty 
and cylinder engines Aa la well knowtti the atoafn huhllfe 
la lass flexible to use on cxpraaaion that has eqpfe tM 
uaa than the reciprocating engina that u to afiy, W 
eIBcienpy falls off rapidly when It la rup at lowhr 
than that for which It was deaignad to gwra r— 
efiSciency This point waa well illuatrktad miHr~ 
of the Amathyrt and tha loftma tn tha coal 0 

tho figures being given m Lord Gtaagow’s id_ 

steam turbines of the Amathyti drove her M. * 

$45 per cent faiter than her slater ships tp 
eating engines At the higher sneeds the turfifanr 4 
appeared decidedly more economical at lower s p eau a mm 
reciprocating engtnee had toe advantaga At to kfw^ JK 
ton of coal would carry the AsWatfivat 74a mllet, olc the 
Topaaa 975 miles From thia apeed vnwatds dw OMdlgto 
in favour of the reciprocating atmints decroafiedi MuQ me 
conaumption turves would croea tt a littia above ta mdts. 
when approximatdy 6) milea Would bo Ste am e d on n ton 
of coal At a ape^ of ao knots the AmsAyaf nM qoa 
miles and the Topaaa 39 nulea per ton of cold bnrm 
At ax 6 knots a speed the Tofaia dujl not reach, qhe 
dmaikyst would steam a little mors than a miles per t(^ 
of coal If It may be allowed that about 14 know lik the 
lowest speed at which these enusere couU be 8dve«> 
tagaously run m time of war tbe steam turbuie baa h 
marked advantage for warlike purpoaas but it OHi^t 
lead to higher coal umsuBa]gion in tima of Mace 
The first paper taken was a contribution by Mr. W. E 
Smith of the Admiralty updo the design of the AntSrcnc 
exploretion vessel Discovtry This wee a single serSW 
wooden steamer 17^ feet long 34 feet wide end alxmt 
ifoo tons displacement the profiler was so arranged 
at to be disconnected from the shaft and lifted into a 
well alter tbe manner adopted m the old steam frigates 
The rudder waa also ananged to ba readily unshipped 
The acanclmg of the hull was maaaivr but in general 
plan followed the designs adopted in the daye of wooden 
conetniction The vessel wai fully rigged as a barque 
TTie fitting of a magnetic observatory was one of the 
special features of the deein The w^ done here wo#' 
of great magnitude and the obaervationf taken are noW 
being analysed by Captain Cbeiwynd the Admiralty 
superintendent of compaatea No magnetic metal was 
allowiNi within a radius of 30 feet of the obeervetpey 
Main shrouds were of hemp the lanyards being rove 
through wooden dead oyee Great care wat taken to la|^ 
tbe living part of the ahip ao as to economise coal Pro. 
fcvaional details of tbe design were deeit with at eoma 
length In the diecusaion on this paper Sir CtemantS 
Markham gave some historical detoits of foranr Ptfiaur 
expeditions and dwelt upon the advantogu of having a 
ship expreealy built for the purpose Ceptain Scott, who 
was In charge of the expedition Sir Wllham White, Unit 
Admiral Fitxgerald also spoke 

rbe next paper waa by Cidoiid Sollanl of the Royui 
Itelian Navy and gave technical details of the Tapaoeaa 
— vessels Roni^a and Ntrihm both hulU in na)y A 


IT by Mr H ' 


U giving an aorount ot the RusM^ 


^tunteer Fleet foOpived 
' The second day of the meeting opened with a paper hv 
Pr^ J H Biles, who gave dofeils trfbfe mode to 
the strength of a totpedoAioat deetroyer sup|fiied f 8 r M 
purpose by the Admiralty The vessd was ^acfid ip art' 
dock being supported <»i cradles near the ends so ps 10 
produce sagging stretaes and in the aMdfn m ordet ti 
ksfcito hogging The experbn^ were part ot th#^ ‘ 
veatigBtion of the Admiralty Deatreyar Committea 1 
results were ttf forth at oowdarabte fength in the 
and in the lar^ numW of dbigrmns wMds abcod 
It It wiU be aufltaettt to say hero that the Matf 
obaorved oa these prs^tical tnals emhliabsA^A 
methods of cxleatatida as atfertUak a good 1 
safety, toe strasees m tha (AmM rasdts t 
sistently balow toooa pa^eufetad by toe fprnmtoa 
used by naval architKts 
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^ (bniUr Mbjwt wu r««4 by Mr P H 

YlfMl* bad daborate p4^ tltirttratad munerou* 
“M nb*t tAkaa iTw tubjaot wb* tM «trULtural 

_* of tbip* the author betaff Mr J Bruhu 

Ik Of teati of frame girder* on the atreagth of flanged 
on mtcreeatal etrtnger* on the tripping of frame* 
MB' tb* 4*tr*ngth of nvet attachment! were detcribed 
ISe of oooaiderable profeaalonat latereet and 

tM »rra a ttahiable eource of miormatiofl to naval arrhi 
b*m but without the aid of the oumerou* illuetration* 
bad dt ajgra m* it would be Impoedble to make Oie deacnp- 

tb* «venuig meetfag of the eaine day a paper by 
Mr R B Frot^ on boTlow eerm* •traight line* opened 
^ prooeediag* The enbject ha* attraoted a good deal of 
umreat of late and ha* already led to eome diacu*non 
4 oumber of naval ofBoera led by Admiral bitjtgerald 
Md that a great mietake 1* made by building ehlpe for 
the Royal Navy with hollow line* Sir William white 
and the other naval conatnwtor* naturally defend their 
pTaotk* aupportlng their argument* by the actual reeult* 
obtained at the Haelar tank The navd men reply that 
wen allowing the euperiorlty of hollow line* in the smooth 
water at which all tank experimente ware made the 
hpUow line* gave a elower vessel amongst wave* and 
alto a wetter ship In order to bring th« matter to a 
practical iseue a number of experlmenta were made by 
Mr Froude at the Haelar tank in which arttfleisl waves 
wer* created by a mechanical device The teaults were 
plotted on diagrams attached to the paper the general 
roadurion arrived at by Mr Froude being that though 
(here was a dtetmct diminution in average effective horae 
poarer due to atrau^t lines yet this was intufflcient to 
annul tfie greater effieiency of the hollow linee in smooth 
water In the dieeueshm that followed Admiral Fitt 
gerald joined leeue on this point He held that quite 
emootfa water was comparatively rarely met with at sea 
and he oonndered it was a question for naval officers and 
not for naval architect* to decide under which condition 
they would prefer the higher efficiency Moreover the 
eireight lines gsv* greater dlsfdaeement forward without 
edtra covt ana the additional buoyancy could be used for 
Mbdng heavier gun* forward or in other useful ways 
Prof Bdee deo joined In the diecuseion He gave the 
rewilte of trials on this subject made at the D^barton 
tank These results were in contradiction to diose given 
In Mr Froude’* piqMr and until thu diecreMncy is ex 
ptsined the suhjsct must remam unsettled The need for 
an independent tank dsvotsd to experimental inveetigation 
IS aniareat Mr Froude s expenmeiita are extremdy 
Interewtag a* beliig the ffrst tank tnale mode m other 
diaa smooth water When It is remembered how little 


smooth water them 1* at tea and how widdy the con 
dinone of resistance and other quailitie* ore altered by 
wav** the advantage of the new departure will he 

%Mmtarssting paper by Mr A W Johns of the Royal 
Corps of Naval Constructors was also read at tnis 
SiltUig the subject beinBr the effect of modim ahead on 
tha rdOtng qf thipa The sub^ la ona both of Interest 
abd.fanpMtailce and was worked out ^ the oudior with 
co«d4erabte mgenulm thedredcal resulfa bmpg compered 
brttb thoe* obtatned by eimemmeat It wo^ appear that 
bfbct of speod is to reduce rdliitf but 40 doubt further 
tjif* tmll be mode the actual experiaM^ data up to now 

a paper on the effect of accdw 

athm on ship restsUnce 

Ahqtbdr paper was down for reading at this eittmg 
tet ttanrhmatdy time dU not permit of it being read 
IF yyae by Mr % Popper of Pola die sal^ beuig the 
8Mdd ex^msntt m deep nod la shallow 
Tbt suqeep 1* *0^ of eonsWemNp pNctical Im 
at iSmt tlmsi when brnlCws W destroyers 
nt A* SDUth And it pay* them to send their yes e e la to die 
i arilp on the Cljd* where dMr* la ge^ water 
tt mt Ofim mlie permits of a knot more bdiw 
- Cta b* obtiflnsd: on any of dM comparadvely 
of dsa SDudt. 

, ,.. AptQ t4 fhre popera wtn taken Mr 

}f0 | 85 I»VQJU 7 i] 


A B Seaton contributed tba first the subject beutg 
margina and foctora of safety and their ufluence on marbie 
dcsigne Mr 1 H Hack followed with eome notes on 
the vanetwn of angular vetoaty m the shafting of marine 
engines end Mr MaMork read a brief paper m wUcn 
he described an uigenlpui device for keeping the two aets 
of englnae of a twin screw veseel out of step so os to 
prevent vibration Mr Attwood also read a paper on the 
Admiralty course of etudv for the training of naval 
architecta 

Perhaps the most interesting paper of the meeting was 
that which came last It was by Mr J B Millet of 
Boston Ma s eecfau s ett* and described a means of sub 
marine signalling b\ sound of which more will probably 
be beard in the future Briefly it may be said that this 
sides of the ship itself are used as rereiverB A tank 
riled with a denee liquid is attached to eadi aide of the 
ship In this a transmitter 1* placed and the aound 
collected is taken by wires to an observer who may be 
in any part of the vess I If the source of sound 1* on 
the pan side the aound will be apparent from the port 
transmitter if on the etarboord aide the starboard tnma 
muter wilt be effected if it is durectl^ ahead it will be 
heard equally through both trenemittera When the aound 
IS astern a d fferent effect is produced Aa the result of 
practical trial* the poeitione of passing ships and of sub 
marine bells were acrurately defined When it is rwnem 
bered how untrustworthy sound signels are when passed 
through air and how unchanging 1* the dens ty of water 
It w IT be seen that the new system promises to reduce the 
chief dangers of modern navigation collisions or strand 
mgs through fog Ihe idea of submarine sound simsIs 
of course is not new but the hitherto insuperable difficulty 
in the way has been the confusion of sound through the 
overwhelming natire of the noiees in the ship itself Mr 
Millet however appears to have overcome this difficulty 
and the testimony is to the value of hie invention is very 


of Civil bngineer* an abstract of which is given bsfow 
Ibere ere two groups of elsetncal problems those which 
concern the scientific investigator and thoaa presenting 
themselves to engmeeri The leeturer dealt with the latter 
only The phenomena of lightning discharges especially 
whm toey affect the dietnbution systems of large electric 
power plants require further study Many failure* are due 
to conaee which dir lecturer Mieve* to be static dis¬ 
charge* due to gigaatic condenser eflscU set up in systeme 
of well insulated overhead and underground co—*■—— 

■ the condenser 


I tyatem acting ea a aiata of the 
itaresHng probieme aris* out of b 
the present hypotheses ore ba b sd on jpuit h 

M known that the earth s magnetic firid Is no_ 

but the work of o b se r ving the variations of the earths 
Add at pubRc obesrvatories all over the world may even 
tually enable the earth e field gradually to be plotted out 
Another probleto passing into the domain of englneeriifg 
It the etheric traneoiisslon of power What is now requirM 
It a better solutloit of the prrmtem of producing condnuou* 
tram* of Henyian waves either by mecfaanlcsd msans or by 


Ktriou macnuiery nat is 
with tb* perfeetlDg of the 
di in future may be made 
I 1^ Ck Huei^ wblrii 


tixi lecturer dealt rather fully with what he caUad die 
'cor* and coil problem of electrical machuiery that la 

to BS^ tffa problems cowieated with th* p-' **•- 

core*, hi^Jari* af iron but whidi ir — 
of soma of th* alloys inVsntad I 
tm oow iibdtf ttat ^ 

JhaaUngwIlh th* preient msdn* of using Ir6n or stssl 
easting* of psrrashbiUty the best meurad* were die 
ousseir ifif frering them from Mow briea or po^ty to 
enswr* that iha magnet core* ebould be of aquri density 
of m«*« ptA ftesafdre of equal ndagnatie moment In this 
eonnattion tb* lecturer allutfid to Fraf Barrett's dtscov^ of 
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adding tilicon tbenby incraamag tte fluidity and radoang 
tlie tandancy to form blow boloa ha alao gava reaaoaa wii^ 
lacreaaed parineabllity might ba eapactod from this as tha 
addition ot vlicon probably atU by radueing tha combbad 
carbon in tha iron taaviag tha pura iron widi a spmiga 
or natworic structural formation ealuilated to giro great 
freedom for moleiutar movement 
On the subject of cod winding he showed by diagrams 
that at present the space otcupicd by insulation may be 
reduced by winding the copper upon the cods m the form 
of thm strip on ed^ and insulating the portions from one 
another by a pamt or yarn sh of sufBciant dielectric 
h high beat conductivity and power of retaining 
ictric strength at temperatures of soo" C Tha 
1 and fragdity of the topper strip however demand 
■ should be done by a machine which will roll the 
copper to the section and curvature just as it is ready to 
be wound on The difficulty was alluded to of designing 
the cores and windings of high speed turbo generators 
owing to tbs trouble of resist ng mechanical stresses due 
t> centrifugal forces and at the same time of subdividing 
them sufflcwntly to prevent tha formation of eddy currents 
It was pointed out that although recently the develop 
Ments of riectrlcal storage have not been much diacusaed 
It would be toter to go on improving the lead couple 
accumubitor wa now have instead of waiting for the 
invention of some new storage couple which wa may 
never obuin I he comb net on of the internal combustion 
mgine driving a generator and worked by auction gas 
plant for long hours thereby charging a battery of accu 
mulators Is If combined with a small steam plant capable 
of taking the peak load probably the most SLOnomicat 
method of producing energy for the abort hours of light 
mg Portable storage is much required for the moom 
automobile and tome progreai has been made but much 
atiU remains to be done Ihe lecturer did not believe that 
much could be gained from Edison ^ newly invented 
co^e 

utilisation of single phase alternating currents for 
railways is already within reach the choice of syetems 
lying between the Pinsi type of senes motors and the 
Winter and Eichsberg compensated repulsion motors 
Llectnc traction ran supersede existing steam haulage for 
passenger work at the present schedule speeds with 
economy and advantage It is not quite certain that 
electric haulage will supersede steam haulage for high 
speed passenger work as although undoubtedly electnc 
haulage can work trains at 100 miles an hour uie steam 
locomotive con be unproved to work at the eame speed 
wth equal safety bng neen will not attack the long 
distance haulage of goods for years to come at least not 
m our present state m knowledge of the cost of generating 
riectrieal energy Ihe successful development by eloc 
trical means of change speed and torque gear is much 
needed by the mechanical engmeer not enfy for railway 
work but for roUlng m 11s and simitar purposes 
rbe measuring instruments used by electneal engineers 
have made great strides towards perfection but there are 
some problems still unsolved notably the power measure¬ 
ments' of alternating eurrente 
Although there ^e been recently many attempts to 
improve the efficiency of electric lamps bodi of the arc 
and IncandsKMit type yet much rediams to be dona By 
using a beam of vimet bhie light of considerahle intensity 
It it nearly certain that many substancee hidierto con 
aidared opaque but which owe their opooity to the diffoaed 
refraction of the red end ydlow rays will be ren de red 
transpertnt 

A problem of grant importance wW be the diioovery ei 
a direct method ot producing cold ^ electric means as by 
such methods cold storage will be facilitated In the laidm 
of pnvate houses 

Electrir smelting has made great advancee and ^though 
it presents many unsolved praams much may be hoped 
for in this direction 

The problem which is of the greatest interest to the 
wwM in general is the satisfactory development of power 
arhenei^ whi^ the population can be sent back to the 
land The station is more dilBcuit in ftis country whim 
we have no power supjdy from natuivfl water power but 
progrese my naverthetesi be expected 
NO 1851, VOL 71] 


VmVERSlTY AHD EHVQATlOHAL 
IltTEU^GEUCE ^ 


lie graduatwo ceresoony ol Olasgow tfmvanky m 
r the degree of Doetor of Laws wai eoflfirted gpiw 
k Crum Brown P R S 


At the $ 

Tueeday < 

Prof A C 

It is announced by that gifts of sopcRd. 

Rochester University for the constnictioa of w nstwitile 
building aad of 10 oool to Norwirii University, VeraaptR* 
hidf for a libraiy and half for an eagioesrfng dMwknedt, 
have been announced A donation of sooool has biam 
made to Northwestern Umverrity by Mr HUtOii H 
Wilson a resident of Evanston and one of die hiiStevi 
of the Institution 

Rai LYING to a discussion on university tducntion V> 
Ireland which was raised on the Civil Servloe Satimstss 
in thi House of Commons on April 13 Mr Balfour Rave 
It as his opmion that Ireland is not provided tof edemiatdy 
m respect of university education The dedtlne m the 
number of students in Trinity College be asenbM to the 

e revolutions In the system of land tenure which have 
ilshed substantially the reaotircea and the nuntoett of 
the class that send studenu to dut institution There to 
also a diminubon of attendance at the Qbaan a Criltga, 
Belfast which is largely due to the Influence triiidi the 
Royal University is exercising on education in ita higjher 
forms by subsbCutfng a mere ayatem ot exammatioa for 

--- -- Another reason for the fallmg oR 

' ' t the institution u wioioat 


at the Queen s College to that 
the funds necessary for complete 


SOCIETIES AND ACADEMIES 

London 

Reyel Society March 16 On the Absence or Marked 
Diminution of Free Hydrochloric Arid in the Gastne Cen 
tents in Malignant Disease of Organs other dian tha 
Stomach By Prof Beniemtn Mowro. in collaborahoti 
with Dr W AtamiMton Mr R E ttolty, and Mr M E 


n amount In the great majonty of a 


The absence of the acid m such cases has been attributad 
to local action to continued irritatioa of tba mucous mam 
bnuie of the stomach by the presence of the growth^ to 
retention of the food in the stomach acbng as an nrltant 
and causing gastritis when the growth has narrowed 'be 
pylonc opening or to alkaline products thrown out at ihe 
■eat of the growth and neutralising the acid 
The facts that tba acid is not nearly to fraquendy 
absent in gastritis due to causes other than cancar of the> 
stomach and that the acid may be abpent in caa*s of 
cancer and where there is no marked gastritis apd whetb 
the growth IS confined to a small piut of tha mueoua 
membrane the remainder heug^ normal ted to the awnntoe 
that the absence of free bydrocfalonc acid in the gaotrio 
secretion might not be due to local ponditiane to the- 
stomach but to a ganeral condition of the blood sr)|i«to 
rendered it difficult or impossiMe for the oxynttp e^ of 
the cardiac rianda to secrete the acid 

To test tills view the amount of tree hydrochtorie aeb^ 
la the gastric contenu was determined in sevwitofM fan* 
of malignant diaease r- --j 



die absence of free 


the other hand that c«UM«r wUMrsMr 


’ reduced in quantity 

» hHtochii^ add u _ 

to local aetion to that onN* Afl 

’3‘sra'SS;; 



hyi^Uoru add by ( 
It is pmnted ot(t to 
■toNTstHoa In the btood 





ac^ 1^5] 

hydbiodUMric « 
fa MtteMittiMlfo 
|I^k i« liduIlM 
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..j'ffiSSr, £.<1 .cd 

_of both hydroxyl lont 

^ _dopendB aod hydrogen ion* 

r on mM iwetioB Any ogencr which uktoomi the 
\ fdhrihiity of fao blood that It to toy which in 
I to* hydi^l ton* ond dumnitboa the hydrogen 
Lincreote the difhculty of aeporating o tecredon 

- i im hydrochloric ocid 

hL cojuo where the gaotne tecretloo hot Itt ocidtty 
eUntfalthed or reduced to aero at it found to be the caar 
Ub It I* hence Ughly probabiit that the cor 

oaatfatlon of the hydrogen Iwt m blood platma it re 
wood The action of tha kidney cdle in maintaining a 
dWbute degree of alkalinity of the jdaema » hence altered 
M thet a graater dMrea of alkalinity ie maintained then 
in^fae noroiel Individiiel 

It hae been ehown by Loeb that alight increaae in 
etkaiii^ of the medium laada in certain metancee to a 
Ohri rapid cell dieieion and growth and if thie htddt 
good g;eneralty It la poasible that increaeed alkalimty of 
nie blood plaama mar lead to increaaed activity m cdl 
dividofl and hence be a atimulatuig cauie leading to 
(orn^tion cf new gr wths 

The acidity wat determined by the following methods — 
Total aridity by titration with pfaenmpbi 


raya & abaorpthMi of which it ie nropoaad to maaaure 
~-| tha aaeumptiati that they are tranmultted by the ecrcen 
For fluoreaoeoce of very feeble intenrity the effect oiey 
it In eny eirctt|netacicee be peroeptible. 
urthermorev the fluor ee ceat qwetrum of urannun gtnae 
■ tbeee In turo the 


r regarda a 
tiely diviaed ben 
Thue the uae of the acreen fllterc the raye and only 
thoae which are not abeorbed by uranium glM are tnsie> 
mitted Theae would not undergo any change of ebeorp 


ampliti 

pcriodi 


litude il 


_vibrabons are linear but where new free 

praduoed by the exciting tty* Ae intenaity 
and the abaoration of the fluoreacent light would both 
depend upon the number and durabon of the periodt thue 
prMuced and it is this which the change of abaorptwo 
in fluoreecence moat distinctly proves 

The Direct Synthesis of Ammonia By Dr E P 
WortiMm Communicated by Pnocipal E H GnKthe 
F R S / r~ 

(i) So far as can be ahown by one of the moat delicate 
teste known to chenusta ammonia cannot be aynthesued 
by heat (except under special conditions epecifled below) 
Ihe deuimpoeition of ammonia by beat may therefore be 
regarded as an ittewenible restttlon (s) Ammonia may 
be aynthesued in email quantibes from its conatituent 
' ' (a) by heating with many of tha metals (b) by 

r with 0- '-'- — — -- 


__ This lay very low in the aeventeen cancer caie<t 

b^ng normal in one case only above o t per cent in four 
cnees and in the mejority ene or two drofw of decinormal 
aBcali sufficed to render neutral 
(b) Gu»tbirgt rtagttU for fttt hydrockhne acid gave 
ennra absence in eleven mit of seventeen cases a minute 
trace in five caeea (o 0036 per cent to o^tog per cent) 
and 00365 pv emb wae the highest value attained In a I the high temperature of an~ exploeion of 'hydro^ and 
eingte caae only oxygen Ihe Immediate decompoaition of Uie ammonia 

(<) HydralytU of mtUtyl seotats by th» filhred gattnc * formed would be prevented by ita, sudden cooling The 

conitmU tot the determination of the concentration of free —-'---•--*■— ‘-- * 

hydrogen ions was carried out in ten easM and it was 
found that tha concentration In all thaee 
oneAfteenth of the average concentration 
caaee teatod by the same method 
hlarch 30 
By J B 

$4 rs 

til a paper On the Change of Abserptaon produt*d by 
Fhioreeceiiee * the author gave an account of the expert 
ta ^ which ha found the existence of a very remark 
difference m the ebe or pt lo n of the fluorescent light of 
jvm glaae when in the luminous and non luminous 
icatea. This diSeraiiee he has attrlbutad * to a temporary 
ofa^oga in structara or chemical composition of the body 
whim fxpoeed to the mfluencs of the excitliig light and 
he ha* been led to regard due se due to new atomic con 
—giving nee to new frequeacies during '■ 
luminoait- --- - 


of huffdlog up and brtidtiiig down of oioleoaiee 
i f eae re Nichote and Merritt have found recently* that 
^ change of abaorption dependrupon the Intensity of the 
nHoraicencs and that a saturabdo bffect tokae place In 
tha aneorpded aa tha mtandty of the luminoetty tnciw^ 
atNdlelag a maximum with a certain intmnty w the floor 
asMnt They used not the fftfarascent Hght from 

<^i yt|Mr dn^a^ exeltod but ai|ae«l7lena flame at 

hw^nmntored^soma dUHculiy m detect 
fagi tha change With tha light from a flam# and this 
apfhiyi to navO been due to the um of a screen of 
UfaMMi giaee, 7 cin In tbldcness to cut otf the more 
■ rays from the flame, a prac aut hm which Ie by 

e tMceafary, dace die effect hfa haqg obsetved 
^ The fluhraeeenc* caused igfl flame merdy 
lha apparent abaorption Tbt aoreen on the 
must itaelt fluOreaca and fa to douig^if the 

ttd. |85i,v9t 71] 


of ammonia la effected only when the gaaea are I_ 

the umieation would be brought about by sparking or by 
high temperature of an axploaion of hyd- ---* 


_ate produce ‘ nascent * 

-- _ (4) it does not appear that nitrides 

of the metals form an mtermadiata stage in the formation 
of ammonia for it was found that metals readily forming 
nitridee s g magneelum did not produce more ammonia 
than the others (5) Thera la a close analogv between 
oeone and ammonia with regard to their synthaais and 
decomposition both are formed by eparking and boto 
are completely decompos e d by heat 

Determination of Vapour areiture by Air bubbitog * 
By Dr B P Pa r mnit and I H Danrto*. Communicated 
by Principal E H Griffiths F R S 
It was ehown recently by one of the authors that the 
vuour preeeure of water can be determined with a eon- 
sWerable degree of accuracy by bubbling a current of air 
through water in a thermostat and estimating the amount 
of water evapor at ed by abeoihliig it in etrmtg sulpburio 


The accuracy of the method _ _ _ 

superesturatkm being spectally edggeetod as hkely to cause 
error Experiments have tfantfora been mode m order to 
disoTver what error (if ai^) is introduced by supat 
saturating the air with moietuse before it enters the water 
in the thermoetpt The effect of dua( m the air and of 
dectriflcatloa have also been investigated In eadi cate 
the arrangeoant of tea apparatus waa ae deaenbed in the 
previous paper 

Suptntturatio* —Before paaaing into the fladu in the 
tbermoetat wbicii was maintained at 70* the air waa 
bubUed t|iro«fh a large wash bottle coatainfag water *t 
about g{^ 

Diut td tho Air—A thick amoke waa made by burning 
piecee M ohospbonu near the uilet tube of the ^iparatus 
deaenbed in the fdoner paper 
OtHr^Uatton of ik» Ait —(0 The air was made to para 
through ariarga Bade in which hydrogen wae being rapidly 
evd^ hw und and ^tute suiehum aeid 
(a) Otw tenmnal of aft InduttftftMml capable o£ giving 


(aj One tenmiial of an InduttMe^ capable o£ giving 
(with ih* hftttm power ue^ )i 6>qMb marie, was oon 
naetod with a vn paealng into tha first (oMinat As iniat) 
flask in (he tharmtotat the oriioy tar^aal enw connected 
Witl^tiffi to Biat the eiteat dleehaige panted through 
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Th* X-rar* from an onUaary focut^ufae war# aitowad 
a on tba flatka m tha Uiarmaatat «»1 wwa apaciadty 
directad on to tk# UM (nearaat outiat) A wtra from one 
of dM tartnhiBla ol a Wimativrat waa oaaaad down 

tha wauga^uba into tha laat flaak the 
btlng con n aeted with tha hath 
The laat menthmad exparimenta (taae vapour- 
aat^jandasSo mttaad of tha normal vahia #340 
The greateat deviation from the normal vahta obtained 
In the other eziKwimenti waa alighdy more than 0-5 fv 
cent which la almoat exactly the aame ai that obtained 
in the original invaatigation 
It may aafriy bo ctmcluded therefore that no natmaUy 
ocoumng auperaaturation or duat or electrification of the 
air would have any appreciable eflect on the reault 
April 6 — On Endophytic Adaptation ahown ^ 
JCryaieha Growwia DC under Cultural Cimditiooa By 
E S aeUmon Communicated by Prof H Marahall 

lin^recent paper# by the author tha fact haa bam pointed 
out that certam apadea of the Eryalphacew are able undw 
cultural conditlona to infect their boat plant# vigoroualy 
when their conidiW or aacoaporea are mwn on t^he ^a of 
(ha internal tiaauea axpoaed by mean# of a wound although 
the fungi In queation are confined normally to the external 
aurface of the a{ddennal ceUa 

Iht author reviewing the reautta of the preaent invaati 
gationa point# out that they aHmd proof that K gramiuu 
It not aa pwhapa might nave bean expatted ao higl^ 
apeclaheed aa an ectoparaaite aa to be neceeaarily reatneted 
fm it# food wpply to teUa of the epidermie but ^wa 
itaelf capable « immediate adaptation to tondinona rioaely 
raaemUuig tboae obuining m eodophytiam 
Thia fact auggeata the poiiibility that in aome cimm 
atancea the mycelial hyjduD of apectea of the brynphacM 
which are normally irtoparaaitaa may penetrate Into the 
internal tiaauea of their dioW plant# axpoaed through wound# 
caused In nature by Ae bttacka of animal# or by jdiya^j 
aganey It la pointed out however that tha aucceaaful 
entry of the hyphm might be prevented either by the 
<^ing up of the mtperrcial layers of cell# or by the heal 
mg ptocaaaaa ahoWn by many nttivaly growing leave# 

On the Physical Chemistry of the Toxin Antitoxm Re 
action with hpccial Reference to the Neutralisation of 
Lyain by Antilyaln By J A Oraiw Communicated Iqr 
Dr C J Martin !• R b 

Summory of Conehtutu —(«) MegaAanum lyM pasted 
through a gelatin ffltir and la diBurible through gelatin 
(a) Megatherium antilyMn does not paaa tbrougn a gdaun 
Uter and la not appreciably diffusible through gelMin 
f3) The filtration and diffuaion of mlxturei ihow that free 
lyain la present in neutral mixturea and in mixturea contain 
mg excaas of antilyain (4) Free antUyam exiau in nwtral 
mixtures and in mixturea oontalidng excess of lyam 
(e) Ibe reaction la at leait partially rovewble whan mceaa 
3 antilyam la preaent (6) False equilibria are projh^ 
with greater facility when tha lyam la in akcass (7) T^ 
neutralisation equation of Arrhennia and Madsen dpaa adt 
hoid for multiple iwxturea (8) tha removal of lyain from 
a sotution by antilyaln la not capahla of mtarprntatloa os 
a paraly chemical ctiange but la more anakigiwa to eeitam 


Faraday Baeiaty, April 4—Prof A. K Handngtooin 
the ehair—AUoya td copper and bismuth A H HlomO< 
Rasutu of a furdiar research on copper altoya earned out 
m a similar manner to that on the C0|^-araanhi aanea 
published m the Ttatttochotu of the aodaty Aprd, 1904 
ntif Arnold haa lineatlgated the effect of blMiam, from 
01 per cant to oi per cent on copper and found that 
the Invettlng memfiranea surrounding the grain# of coepar 
appaSnd to be tplif down the oentn preamtmg a dafUte 
frfane of cleavage Dr Gautier obtained a fmatag point 
curve similar to tha authors but hia tamparaturaa are 
genaralty higher Tha mi cr oscopic av deuce mainly con 
firms the records bf tha freealng point curves of which 
there are fouf bn^ea —Rafmeton materlalt for fqmaea 
Uningt B Xn^ Beotl (Olacuation >-^BlactriciAy 
heated carbon toM lumacea part f R S HwWoa and 
W H Patfiniwani rhU type of forhaca aaams to be the 
SO *851, VOL 7 t 1 


moat raadffy avaflaUa far tha taty hkhait'^b 
and the authors have beoii aUa to 
drllh a vary aunpla typa 0' 

pcdttta to boar in mind m. __^ ^ 

muat be kq* cool) proteadon dl the tuba firant 4__ 

anth air and heat maidatiaq TwO lypns qf fuiifioi* aray. 
deae nb ad H*) gra{di{ta tuba fumaoa, ajfijthukaf f M 
carbon tuba furnaesa 


Aatbropelogleal InatUnto, AptU 4.—PtuT 
proaldant in the chair—Tha fort and atanadlaod |Str at 
tnyanga contraatad arith the Great Zlmbabvt R R MM 
~ . 


inyanga o 

rhe walls of the fort are built upon a cu. 
tha fort itaatf la divided mto eadoaurea for { 

defence The fort boa twenty five antrano, ,_ 

through the walls which are taomaalvaa piarced wi^ a 
great number of loopholea The fort ta also pemllir for 
the employmeDt of banquette wallc which ora not OHt 
with exi^ in a few ruins in aoiithern llhodeaia AitoRior 
P^llanty of the building is the Miaeiica of fauttrMsaa 
^a atone lined pita are very numeroue tbrgvfbeut 
Inyanga and are usually fouad m cluatara of tame and 
thma Mr Hall waa of opimon that they were not uaad 
as slave pita aa had been supposed but aa aheltara froln 
the var able temperature The pita consist of a beta Unad 
With masonry and n curved ^ved passage used aa an 
entrance In almost every case the pita HhVe a drkm 
running through die rampart and another pecuhanl^ la 
the erection near them of a atone moncdith Mr Hail 
also referred to the hiU terraces found In the ndj^bour 
hood and m conclusion contrasted the architsetura of the 
fort and pits with the temple and acropotw at Zimbabwe 
Chemical Society April 6 -Prof R McMola f R S , 
presidsnt in the chair—The kinetics of chemical changes 
which ara reversible The decomposition of ea-dimathyf 
carbamide C E Pasaafttk fhia mveatigathm U a con-- 
tinuation of those already pubtiahed on carbamide and 
methylcarbanude and the aame explanation of tha daoom 
position holds good —A new formation of acetylcampher 
M O poratnr and Mlaa H M JimM Tha imine 
.CH CMaNH 

obtained by the action of magnesnnn methyl lodida on 
a-cyanocamphor la reaolvad quantitatively iy acl^ Into 
acetylcampbor and ammonia —Preparation nnd proparbaa 
of I 4 5 tr methylglyoxallnn HAD MwwM. Thla 
base waa prepared m tha course of on attaaipt to obtain 
subetancea having a fonotitutioa anai^fous to of 
piiocarpne The bate and a number of ita aalte are de¬ 
scribed—Bromomethyl hoHyl ketone HAD dda«M& 
Ibis bromoketone is obtained by the nctioii of brom^ la 
chlorofonn solution on methyl heptyi ketone obtained ftom 
oil of rue —I imoiwne nltroeocyanMes and tkeir dwlvatlm 
F P LesMii The o-nltroaocyanide crystalHate In pHadip 
whilst tha fi compound forma fine wooifo needfoa. Tvaae 
iaomendca are regarded aa havmg tha efr and trana ciMi-> 
figurations sinca on hydrotysu both gtvo nae to the 
normal oxuna of dibydrocarvooe —Tha action h( oarbaq 
monoxide on ammonia H iiaeliaea and D. waaijaiMlIt 
tmurie. Tbe authors find that tha main laMftoa la the 
formation of ammonium cyuokto which rapidly ohatM to 
carbamide —The action of acetyieub o« nqueout nnd mdto-r 
chlonc add solutions of mercurie AlorMe 1 1 S S 
Tha firw action of acetyluw on mercuric cnton 4 a la al 
to be one of aim * • .... 

decompoaed by 1_ ___^ 

tUnea C(HgC 0 . CHO •^The basic properhae of pafa 
low temperaturee Addstive compouada of (ha hai.-.-, 
with organic aubataacea oOtitalamg oiygao O ‘nT''-HitrliH 
Cryatalirne cotmpounds of ahtorma and bramlne wMh «iM^ 
and ethyl a te^ a methyl ^ethar aoslone atiiyi; ffai^ 

acetaldrayde and ocetfo add have beep < . 

ot^ the InteracHon of metalHa qyanidaa 

balidaa N V tl akpa t abu A powibla aqd_ 

formation of both mfrilea and ftocyanldna ht 
from tha same initial additive cwmound ia |‘ 
ehamwal dyaatnica of tlM reactimia m^MMt a 
amphatn tmd otganfc hdoffot cotopom^ part 

rt««KiW < 
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MtfMcetat* and AMCbyl, atfayl and 

»■ W WffHwat yw hw ha^baw^wr^ 

tSS^ ^Jocyanata A E OfeMn and 
A ntMttd of dataMolahic di« ^Mcific 
j «»lta bjr dtiplacwMat In thdr own 
at te* afip^ttoo te tii« caaa of tb« alkali 

__ . _ ^watMMWii—Tha oomblnaticui of mercap 

M witfaunaaturatad katoaic cotnpouada S nwbMnMii 
—'aHApa of a carbide of magaaaMtni ] T miumo 
W raaldua fdnued when mMadum u heated with 
0 and acetTUiM when diapolved in 

__ ___I a carbide—laomark aalta of the 

LtLH. A odrrtctioii laomenc forma of d 4 >romo 

_ _ oUm^^amphoraulphodic aada F S Kldpln« 

1{1t* further atudv of the iaomenc m tad $ aalta baa ihown 
that yha laomenam of theae cotnpounda la not due to 
<AAn^ in tb« apatial arrangement of the groupa attached 
(e the cpitnquevafent nitrogen atom but to the existence 
si cai and tftns forme of a bromo pod d-chloro-campbor 
SulpiKMiic acids —leomerism of a broom and e-chloro 
——*■ f s Kb^ng—i Phmletfiylaminf F S 

\ E llM w ear —The influence of ■ 

"■T^e 


3S!l^ 


an aecderating influence on the -,- 

but that on replacing tbs hydrogen of the hydroxvl by 
alkyl group the rate dlmlplahea and the efleet Incres 
regulairly with the maaa of the alkyl group 
lAnnean Soeiety, April 6 —Mi A C Stwud F R S 
vice'preaident in die chair—Specimens and drawings 
of pitchers of Nepenthes supplemented by slides pre 
pared by Mr L Parmar to illustrate the venous types of 
ortchers and their tnarvalloui glandular eystems Vt 
B^lng Hnmnlay, F R S Mr Hemeley flret exhibited a 
new qieciea Nspanthca UtcfarUum which differs from all 
odier known spedet except N Lowti in the underside 
of the lip beiim tMiddy beaet with stiff bnstles interspersed 
with hmmvglande Other epecies were compared with 
K itatfariamn Briefly all the complex arrangements of 
theae plants favour the descent of inaecte and other crea 
turee into the pitchers and hinder dmost all visitors from 
getting out again once in there is litde hope of escape 
A few hybrids were also shown notably one named S r 
^K^ahi TMadton Dyer which has pieced the largest 
pWcher known m cultivation being a pint and three 
«|uartari In eapaci^ —The axillary Males of aquatic Mono 
cotyledona Prof ft J Harvey Olbawn The author com 
pam the liguta of Sdagiitella w th the acalei m quest on 
and auggedw) that the latter may be looked upon as 
evnteice that the Monocotyledons may be regarded as 
mpdem repreaentadvas of (»■'">< ve Aiigiosperms and — 
(uni mht have been genetically related to some ancest.— 
tofm allied to Isoetes —A furthw contnbution to the study 
of Fslswyan ^olWtrw (GrceiO Mrs L, J Vataw After 
dMmg to her prevtoua memoir in the QptrUtfy Journal 
^ Mumseopteal Seunst a ser x»td <1994) pp sqs-306 
the aitffior explained that the * rods *’ preaent In Ftlamy^a 
fabuMt (Orecff) are symbkido barteria (CIodeMna ^lo 
dy«4W vday) they MUnlete thaw development within 
m afllntal and are then ejected breaking d<nrn Into free 
” swartnart' srblch are ingcated by other Peloravxie and 
^medfaMy iwcommenca the cycle llw ‘ ^rmgent 
MAM *' ard pnitaiid in nature via amne of albumin 
WjMt it« wutt product of the meMioiiam of Petomyaa 
Tw aupplv (be baetenm with a point of attachment 
h a eee i ar y for derdopment and O^rabaUy) also with 
gourla lhmaqt —Manaofliea a new tribe of the natural order 
SttfldQuiadam Dr D pmIh 

Paiva 

tha dUMui^ mo-w.-.. 
liMMitup. db Ml iMetr to have JkaA gpflicfoiltly takwi 
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____ jeed by HanMqr 

_aya gkran of the method auggaited by tM author 

■The concwripue O he drawn frem the study of homo* 
.meous endeahree in patrography A UMMUmr-Thb 
l^n of tba plateau of the jid^ma Gatteti Bwiii H on 
The mean temperature of Ootacamvndiapractieallytliaaafm 
as that of Pant, and a detufad comparison oi the flora 
of the two places it given The Atitiide of the Nllgblnis 
IS not suflkMnt for the plants to acquire all the cbaracter- 
istica of alpuM plants but they acquire certain alpitw 
characters Thera are alao spedal inodifications induced 
by the large difference between the day and night temperaF 
ture—On the Peneidete and StenopMess collected by Ae 
French and Monaco expeditions m the eastern Atiiuittc 
L L SMivInr—fhe conflict between the primary and 
accidental imagra apfdied to the theory of inevitable 
variability of retinal impressions excited by objects inumui 
ated by sources of tight of constant value A Olim w nii 
Ihr inpression produced on tbe retina by a geometricat 
figure IS complex and is a resultant formM by flw super 
position of two images the one objective the other sub 
jective and an experiment la described showing bow these 
may be arparated The effects of iwlour intensity of 
illumination motion of the retina dlaplecement of the 
eye or the object and accommodation ore cenmd^xl 
syitematically The case of the n rays is not actually 
taken by the author but the conalderatione here put for 
ward Clearly suffice to explain many of tbe pheno m e n a 
ascribed to the acton of theae rays—rhe heat «d form 
atKui of sodium hydride The addity of the molecule of 
hydrogen M dn Poromwd.. On the reduction of 
oxyhaemoglohin R Lnpinw and M •mriiNl The 
oxylucmoglobm le reduced with a titrated solution of 
ferrous sulphate and the time of reduction nMed the 
colouring matter being considered as reduced when the 
two absorption bands fuse together In normel blood from 
the dog the time of reduction le fixed and Is between 
eighteen and twenty minutefi, ahd^is time le independent 
of tbe dilution In aiuenia a quantity of the re 

during agent proport onal to the amount of haemoglobin 
the time of reduction 1$ much increased Prolong^ in 
halation of ether or chloroform also increases the time 
of reduction Human blood from anaemic patlenta abows 
the same characteristica—On Rhabdocarpus the seeds 
and the evolution of the Cordaitem M OrMMwry — 
Report presented in the name ot the committee chaqfad 
w th the sc ent fic lontrol of the geodesic operations at 
the equahr Tbe operations have Wn much delaiyBd M 
the unfavourable meteorcdogical conditions and the IH 
ness >f several t embers of the expedition A short 
account is given of the progress made in tnangulation 
levelling and pendulum obs^ations An attronomical 
station has been installed at Cuenca and another wi|t M 
set up near the fourth parallel On account of the limited 
financial resources of the expeditton it is proposed that ■ 
portion of the original sebmoe be dropped—Observatfons 
of the Gtacobinl comet (1905 a) made at the Observatory 
of Algiers snth the ii8 cm bent equatorial MM 
ItMibMMi and fly The Mbervatlons were made on 
March sS *9 and 30 and give the ajiparent poaitJoM of 
the comet with the poiltione of j,omi)arison stars On 
March 38 srfaen the atmosphene cOiditions were excep 
bonally favoewablc a nucleus could be clearly made out 
of about the fliirteentb magmtude —Actinometnc ohserv 
ations at the summit of Moat Blanc in 1904 A HMMfey 
The weather conditions wsre not favourable Th* mwt 
probable valo* of the solar coMtant from the 1904 ohetiw 
stiont is 3*8 oktones—On ktegral fnnctmia BugMe 
PwMww—On Moiige’s problem P Xervw. On the 
equilibnum of ardbes ui drcular area M flataeaAl 
On Ae longitudinal subility of aiirostats L. Terrew. A 
dlseuaam of a paper on th* same aubjoa by M Renayd 
hi whilji a* the reWilt of a theoretical investigation cartaio 
mqdiflAtkm* of the stem are suggested in the present 
paper tt it shown Aat tUa iMMHgattM 1 # not Wtctly 
' oonwet and that tbemodiflekikiu tuggsafod wP* — *-— 


m dsaked effect the tfsmagnM&m of Utihuth 
t ae t um Bia ^ A e nd ' 


aBoMd m KAdf^ in a a_. __ 

umt^ The s|^ M eeUd I_ 

peoM 4 die eqtte fleM todc up the tame jmM^ as it 
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had at tlw raomant of wdidlicatioa —Oontribudon to the 
of ioniMtion in flam«« Pierre mmmtmtMm. Tlie 
eocMuctlvity of nn ether flaine u oonndembfo By intro 
ductng intMaelng proowtiona of eerbon lUoxlde into tfam 
Oeaie eltboitgh the tempereture la lowered the iodiee 
tioo a* meuurad by the current between two eleotrodea 
In die flame la inereaaed Fhe reaulta are intMpreted by i 
the author aa being due to the diaaodetion of the carbon 
dioxide in the flame—On the variation of the difference 
of contact potential for miacible aotutiona of electrolytea 
M onnw——On the didvoiam produced by radhun in 
toiourleaa quarts and on a thermOelectnc phenomenon 
obaerved in atnated amoky quarts N Igorwlt Colour 
less quarts exposed to the action of radium for a week 
exhibited dicliTOiam identical with dial ordinarily obaerved , 
with amoky quarts A plate of smoky quarts heated to 
loaf’ C and treated with a mixture of sulphur and red 
land gave a flgure reproducing the atnationa—^An auto 
matic damping arrangement ^iplieable to pendular and 
oaeillatory movements V C rdm l o u —On a photograph of 
a lightning flash showing the atr in incandescence Em 
twwwhwt. The persutent glow which is visiUo in some 
cases after a ligtoing flash is due to the incandescence of 
the aw Ibis effect is not pbysiologicat as it is deariy 
thown In some photographs twen by the author and by 
other expenmenters —The ethenfleation of glycerin 
Marcel P S ff hi dhima —The liquefaction of aUene and 
aUylene MM fcaaplanti and Mwwawmw The two gates 
were prepared with great core m a pure stata and eolidifted 
in liquid air Allene melts at -146* C boiling at 
—3a* C Itt critical point being about isi* C Allylene 
melte at -110* C boita at -23*5 C and haa a criticat 
point of iS9*S C the temperaturee bang alt measured 
by an iron>conetantan thernuMouple The punty of the 
gsuws was determined ly 0 combustion analysts—CNi the 
hydrogenation of bensonitrile and pnratoluonitnle A 
ffifhwwtt. Sabater a^ Sendereaa who have already 
applied their reaction tajhiii^caae found that nickel earned 
the reduction coo far toh(ene and ammonia being the only 
producte and awe obliged to rai^nce the nickel by copper 
to obtain bensylam nes Working under aomewhat 
different oonditlons the author has obtained results 
arlth mckd —Secondary d asoammes lAo Vlgnwn and A 
Wmwfiwt.—On the hydrates of acetol Andrd Kitng — 
On the use of the ureal anmoniums in chemistry the 
preparatioti of paraffins Paul tia>a*M (see p 5ps) —On 
isodambrphism Fred Wniiorsuia —On a new indiarubber 
Euphorbia Henri JsmimII*. This tree grows in the north 
imst of Modegaacar and ita mdiaruliber producing proper 
tiea were dtaoovered a c dentally by the nat ves It appears 
to be a new species and a named Kupharbta tUttiea — 
The action of ether and rhloroferm on dried teede Paul 
■ aos m nral The result is due to action of thma aub 
stanoee on tha fatty material of the celt but llie effect of 
the chlonlorm is much more energetic —On tha formation 
and funetinn of fatty mater als in fungi A Pnerlwr It 
It shoim that tha fat acU as a reaarva food material for 
the plant —On aome no nts of anatomy of the male omne 
of the Edentata and on their means of fixation RMiy 
Pnrrtor It la tfiown that this it not a cate of retro 
grto s i an but that the condition of the male organs oorrs 
spends to a primitive form This view conUmia the 
Mssontologtcal rbsults at to the ags of the Edentata — 
The wmght of tha brain as a function of the body weight 
in birde L f gleqiiw and P MnnrSI. The eimoaantiai 
ftmuln givan by Duboii for axpreadng the weight of (ha 
brain aa a function of the body weight hoUe for ^ cnee 
of birde the indea having the eame numerical vahw aa in 
mammals (0-36)-eOn the Mtematien of edipeec mid the 
hiitre of feetly H^tod obfocts Th LwtMn.—The Mectro- 
eqopy the bM and of oxyhannoglobui M Nw Hr W 
and A vn«* Tha reaction of aodluro fluoride upon the 
ebeorptfcm epeccram of blood ie a very ddbuua one tmd 
can be ueed to dafact traces tit fluorides down to < parts In 
a million A dtafram b gioni tit tib ralollesi batsraao tho 
intansiiy of the abaatption bands of oxybtBmogloUn and 
ths dilution—On the normal praasnoe of oIootMi and 
ootton* m ^ Uquida and tlawies of flia organism “ 

Mn b e w it. E sasa w s a on hMnatogen MM - 

and Moral. T ha mfluance tit tha • 

starch on Its trapeftwi nation by 
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oC liqu^tcdoil of 





and J WoHKr-BxperimaiKtd acM dy«amalh^ 

—On tba aga of me gvalffth- «t thf v a ab m 
origin of tha cryataHilM aaoOe Wodm tifKBfim 
■MtoaMr*—On tha Lahore eorthqiwlto aaOthp- 
of the magnetic needb at P«b t Hi. Mgmaai. 
tnrhances of the nuqme^ records «t P»rb ihen 
on the day of the Ldtora eardiqiwM 

OfltTtMftSN ^ 

Royal Soeiaty of Seieneaa —Tho MKtruJUtm 
w ath am a t ical aeetbn),part jl fdr 1904 oowtaipi tlRi Nu^ 
mg memo rs communicataih to tha aodety — 

October sp—W Voigt Reamrha on toiaqr apaiy|bt 
A i alimim i ae On the geometrical htvarlaota tit mi 
hnalyeb of position Bduora RlaoRa RaaaaitjtMa on tha 
phenomena of diaoharga in Oelader tuhaa F R awiotli tas 
On the theory of aggra^tes 
December ty—O Ho r glot a On the cokulatloa U re. 
torded potent als 
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titRRS HkHimHiTlChE 

WORKS 

Tft^ Af^bra of luvahonU By J H Gr«ce M A 
•nd A* Young MA Pp vii4-384 (Cwnbndge 
iTho Urtjverti^ Prm 1903 ) Price loi rtet 
tit Dynamtcal Thtory of Gotti By J H Joant 
M[A ,Pp xvi+353 (Cunbridga UmvernQr 

PriMs) Price tjt net 

A TttaHtt OH the Anoiirtum Dwoffuet of Parttcltt and 
Htgid Bodtts By E T WhittnHer M A Pp 
xia+414 (Cambn^ge The Univcrnty Press 
1904 ) Price 13 * 6 d net 

W HATEVER opinions may be felt as to the 
desirabtUty of University Presses competing 
with private firms m sweKbig die already too large 
flood of school geometnet or issuing cram books 
for compulsory Greek examinations there can only be 
one opinion as to the sen^e of standard treatises on 
higher mathematics emangiting at the present time 
fnom Cambndge In a country whirii in its lack 
of national interest in hi^er scientific research par 
hculartv mathematlcsl rjtesrch stands far behind 
most other important civt«Md countries it neceuanly 
devolves on a University Press to publish advanced 
mathematical works We may take it as certam that 
the present volumes will be keenly read in Germany 
and America and will be taken as proofs that England 
oontains good mathematicians though Englishmen 
as a nation may be unaware of their existence with the 
exeepttop of the senior wrstngler of one year who s 
forgotten the next 

For years Salmon a Higher Algdira ' has been the 
treatise which has done most to interest English 
students In invariants At the iwesent time a good 
deal more is wanted m order to bring our knowledge 
up to date Messrs Grace end Young have en 
deavbured to meet present requiremente m a well 
defined direction As they state in dieu- preface the 
bhok 

“ ?****"»*‘‘1* expressed 
1 ” *0 ' The Algabttt of QuSntics 

to the English 
i***.*?" languiM a wor^ axposition of 
great G^man mastera remains a 

WWIa no book unlm it were written in four 
ianguagas could sadsfi' the patriotic aspirations of 
♦vary nadva of our country by appeahngto him lA 
^ owh language * Hit productioh of an English 
#^nct^waot^ l"8«ly developed in Gwtnany meeu 

The subject is practically staile4 at fmho The 
does DM stnke us as vera to follow 
ntthcagh it 3a difficult ter a at first to 

tomar the stynteolical noution^ especully m the 
deflnltwn of traiisvecunu (chapter hy} in chapter 
W the adfibora introduce Gordan a theofem. according 
dia ouhiber of covenants el a bteary form is 
finite ahfim the neat chapter diey employ tua 
ipHltedi (d vroot (» obtain the coni|date imduoble 
jtt? VOL. 713 


set of oovanants of the qumhc A short chapter on 
simultaneous systems brings uS to Hilbert s theorem. 
With whidi the algteura of binary forms may be said 
to end Chteiters x and m deal with geometrical 
interpretations and m particular with apolanty The 
I sections deafing with tumary terms sue less compiete, 
as tha authors have consider^ that with the methods 
j known up to the present the treatment of ternary forms 
IS too tedious tor a text book ' 

I Mr Grace has previously been associated with thf- 
production of several mathematical text books of a 
quite elementary character and the present book bears 
I many unmisUkable traces of his expenence as a 
wnter in making a somewhat difficult subject appear 
relatively easy 

! We say somewhat difficult because the subject 
of Mr Jeans s new book is mcomparably harder than 
the Algebra of Invariants Ihis difficulty ansas 
I largely from the fact that the kinetip theory of gases 
IS closely associated with the representation of physical 
phenimeni as they actually exist and with all the 
' difficulties connected with irreversibility and the exist 
ence of temperaturt. It 11 only by statistical methods 
that these phenomena are amenable to the equations 
of reversible dynamics and with every method of 
attack some assumption must be made since if any 
motion of a molecular system exists it is equally 
conceivable that the opposite motion should exist 

Even Willard Gibbs s appeal to expenence quoted 
on p ifiy does not get over t^^ difficulty If wa put 
red and blue ink togotlier Into a vessel and stir them 
up It If true that if the Inks differ in notiimg nxm 
than colour the nsilt it a uniform violet ink But 
this IS because the inks are viscous liquids the 
motions of which are irreversible If they were perfect 
liquids perfect mixing would not tuke place and the 
effect of stirnnf, would merely be to produce vortex 
motions in which the vortex bnes always contained 
the same particles and remained constant m strength 
If ue m X counters in a bag the mobons of the 
counters are retarded by fnebon if the counters 
correctly rcjircsenled perfectly reversible systems they 
would never come to rest 

Mr Jeans in his preface considers that the die 
crcpancy between theory and expenmmt m connection 
with the ratio of the specific heate of a gas Is of 
greater importance than all thfc others together and 
he has endeavoured to MS^uuue the fact teat wflen 
account is taken of the mteraettoa between mattes 
and the ether theory and eiqpeninent harmonise 
well as could be desired But as soon as this ether 
If taken mto account we have a eimple means of 
obviabng the irreversibihty difficulty by saddling tha 
ether with the whole responsibility So long as 
physicists an contented in solving the differential 
equations of wave mobon m a medium to oout the 
terms which represent waves converging from an 
inIteHe ^tance towards n centra of disturbance so 
long wfil teera be an ensy way out of the puzxling 
C(M|MI 4 iCbooB ansmg mit Hi, fiMtmann s H-theorem 

But d»ra IS really im rbdsoa why the pre;eace of 
a motecule lat a^ mdeffnitefy extended ether winch 
UBdte*teftr Pttwesses Muns energy should not bring 
about thi»^«dhvei|r«>ce of whvsa coming in from an 
B D 
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infinite dUtnnce in all directKMia and gradually m> 
creaiing in inteneitv as they approach the molmle 
We do not think sudi cases exist but we did pot 
expect to discover radium a few years ago 

Let us now see bow Mr Jeans attempts to deal 
uith the dlfllculttes here suggested In the first 
seven chapters he follows fairly d^ly on conventional 
lines and deduces the Boltzmann-Maxwell law of dis 
tribution the minimum theorem the law of partition 
of energy and the isothermal equations according to 
the Boyle Manotte and van der Waals s laws In 
chiptcr viu the author throws over the pnnaple of 
conservation of energy and assumes that his gas is a 
dissipative system in which loss of energy occurs by 
radiation On this hypothesis he finds that when die 
rate of dissipation has become very slow probability 
considerations indicate a tendencv to assume a 
definite statistical specificatiort different from that 
given by the osdlnary theory It further appears 
that su^ a gas has one principal and a number 
of subsidiary temperatures a notion which we be 
lieve has been previously advanced In chapters 
IX and X Mr Jeans consider* applications of the 
theory of a non conservative gas particularly in con 
nectKHi widi rates of dissipation of energy and ratios 
of specific heats 

We thus have a definite attempt to break away from 
traditional methods and boldly introduce the notion of 
dissipation into the kinetic theorv The idea is 
certamty an excellent one Whether it is free from 
objection Is fi matter which cannot be answered as 
the mere result of a critical examination Often 
objections to theories strike the mind of a reader quite 
unexpectedly 

In the remaining chapters Mr Jeans deals with 

free path phenomena such is diffusion conduction 
of heat viscosity and the escape of gases from 
planetary atmospheres In this work he is more on 
the ordinary lines We notice as an unportant 
feature the sections deal ng with encounters according 
to the law of the inverse fifth power This senes of 
chapters is of considerable use in affording easy access 
to investigauons contained in a much longer form in 
the original papers of Btdtzmann and other wnters 

Turning back to the chapter on equipartitton of 
energy we are led to the following inference — 
Mr Jeans leaves it an open question whether the 
conyentlonal law of distnbution with its attendant 
consequences of equiparutam may rep r ese n t the 
ultunate state of a gas but concludes that in actuM 
gases such as wre see around us where dtsstpatum of 
energy occurs a different distrlbutum holds good 

Tte second conclusion seems plausible But dm 
assumpdon that qquipartition of energy holds mm m 
a conssmoftve ty$Um presents dlfllculttes In oonneo* 
bon with StefanV law of radiation in a black caviQr 
Aoooadmg to diat law the energy of the ether diould 
vary as the fourtti power of that of tho m^ecuks 
It ndght be said that m the conservative system 
Stefan s law w«dd not necessarily hold goi^ and 
that there would be no objeebon to assuming die 
energy of the ether to be then directly propoitional 
to that of the aKdecules or te die temperature But 
the usual thermodynamic Investigatton^whkb la more 
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certain to be valid In die eaeb of tha o o n afirt< i <Wi 
thad in that of the lyate m fttdl 

give a diflierent form for dw rt^tnh peMturd'H 
apparondy/w (tog q* constant^^-and dda Mnnilt trot^ 
have to be admitted Chi the whale it a^tpeara laaN 
lik^ diat while distnbudon* saUafying Maxwc 0 % 
law of equiperbbon are always tkeor^i^By^poqdlble* 
other distributions may exist and may*^ wflaaiy 
represent a normal and ptrsute»i State ci B.tlaan tvm 
in conservative systems 

It 18 remarkable that physicists strain dt gnaca 
ivhen put down to study kinetic theory or tbenno- 
dynamics and yet they swallow camels widt com¬ 
placency when they read the subject of Mr Whittaker's 
bode Analytical Dynamics' Some wnters even 
go so far as to Introduce pages and pages of the 
most unreil dynamical problems into what they call 
treabses on physics 

The soluble problems of parbete dynamles 
mostly represent things which have no existence It 
19 impossible for a parbcle to move on a smootb 
curve or surface because in die first place there is 
no such thing aa a parbcle and In the second place 
there is no such thmg as a snuxith curve or surface.. 
What constitutes the chid mterest of Analytical 
Dynamics is the possibility of forming clear mental 
pictures of its results by imagining bodies capable of 
performing the motions discussed 

Mr Whittaker s treatment is essentially matha^ 
matical and advanced in character He opens with 
seebons on the displacements of rigid bodies m which 
Klein a parameters and Halphen s theorems on 
oomposibon of screws figure near the commencement 
In hu chapter on equations of motion pbyuco- 
philosopbical discursions on force and mass are re¬ 
duced to a minimum This is as It Should be for there 
are plenty of people who can write about sudi matters 
but few whose knowledge extends to the more 
important theorems which follow later The 
Lagrang^an equations are reached by § s6 whicb la 
preceded by a definidon of holonomlc systems This 
diabnebon might with advantage be put into treddses 
in physics for at present students of that subject are 
apt to aMume that Lagrange’s eqnabons in their 
ordinary form are universally appHoaUe which n far 
from true Passing on to chapter v which deals 
inter aha widi moments of merda our old fnend dm 
** pnnciple of parallel axes ” Is treated generallv 
a qttadratic funeboa of coordinates* vtdodtiiks kqfl 
accelerabons readers being doubdM assumod tb 
know the proof for simple edtae Campter vB dei^ 
with the general theory of vibrabons, and die n«xt 
chapter with non txdoiMMnlc and dlsslpUdve system* 
the first of these two diapters oonsistuig midn^ qf 
theory and the second mainly of exubgidest Tfe#^ 
meet Important cluqiters ore thoae wUdt fbllchr* dnoK 
mg with the prlnc^es of Hamikon and Gauss* tl* 
integral lovmrlaati cd the Hamiltoaton eysteni, and tfiid 
rspresentadon of a d^Fhamkal system of egaatjlens: liy 
meant of contact trontfbmiatloas 

Mr WMtbdter some time |»rewe>itiS|t n 
vahaiMe report to the Bnbsii Ateoaadoii on IhO 
proMem of three bodies and he ttUa pa ihstt hetOflstd 
lyjo And 1904 more than eight hundred msmqars wom 
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X/lAMiti oh tMl ttrrtlem Even at tti* Heidelberg 
Iwk AhCxM further additiom were made to 
htttaturft Jn hi* ehapter on dte eubject which 


)l ve^ brief« he ducunes the reduetloh of the equa 
tiofib to a qwtem of the Hath order thjue affording a 
tneAd into die mam feature* of thU difficult in 

eeed^tioii. Seteral other interesting <^pten> follow 

It wiH thus be seen that Mr Whittaker < treatise 
epdeets mto book form the outline* of t lon^ 
senes of researdies for which hidierto it he* been 
itecessa^ to consult English Trench German and 
ttdian transactions In recent years Itslv h s 
played no small part m the development of d\namic!i 
as nuiy be seen by the number of papers bv Lcvi 
Civita and other writers which hava from time to 
dme appeared m the AtU d» Lmcn dealing with 
integrals of the equations of motion of bolonomic 
systems particular cases of the problem of three bodies 
and alhed questions 

T^e book is thus written mainly for the advinced 
mathematician But an interesting feature is the 
large number of examples both in the text snd 
at the end of the chapters Of these a good 
many really contain the substance of minor papers 
that have been published abroad Others are fol 
lowed by die reference Coll Exam and while 
It may be taken for granted that Mr Whittaker 
his made a judictous selection some of the ques 
nons beanng these references may give foreign 
mathematicians a little insight into the unpaHtable 
huts which Cambridge students are expected to waste 
time in trying to crack for examination purposes 
The antics of insects crawling on epicyrtcsds or the 
vagaries of particles moving along the intersections 
of ellips^ds with hyperboloids of one sheet are of no 
BCieniiflc uitereet and the time spent in getting out 
problems of tfais character might better be employed 
m learmng something useful Moreover Cambridge 
college examinera hara a habit of endowing bodies 
eitb the most InconHstent properties in the miner of 
perfect roughness and perfect smoothness A per 
fectly rough body placed on a perfectly smooth surface 
forms as interesting * subject for speculation as the 
wslldtnown irreeistible body meeting (he impenetrable 
obstade What the average college don forgets is 
that roughness or smoothness are matters which 
ConcHit tmo turfacei not one body 

In our opinion a great deal of the artifiaality of 
the mors elementary parts of dynamics might be 
removed by die more frequent mtroduction of simple 
prtdileins In sedsted motion There arp plenty of easy 
onas (o be found which would be more belpful to die 
beginner dwn pnddems about eBipsoUs roHing on 
peHactiy smooth surfacts formed by the revolution of 
dksDtds or Witches about their axes TbMe who have 
the abifaty td do more difficult work should pam on 
to ths advsmced parts of a book like Uf Whittaker s 
4iid teatn srtiat foreign mathematid^ have been 
ddflgv diis ts qiuch more useful ^ 

It remam* to add that the books ma neatly bound 
the prhltiag and paper are somewhat unnecessarily 
tmMttene tn qnattty, aad-most in^ortant of aU^thc 
Can^^idge pdnter* have not forgot^ to cut the pages 
da£' guigodfieu 0 H B^ak 
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REJN S JAPAN 
JapOM nock Siuen und Studten By J J Rem 
Vol I Natur und Vdk des Mikadoreiches Second 
edition Pp xv+749 (Leipzig Wdhdm EngeU 
mann 1905) Price 94* net paper, ads net doth 
HIS IS the second edition of a book first published 
in 1880 The author now professor of geography 
in the University of Bonn was in 1874 commissKmed 
by the Prussian Ministry of Commerce to go to Japan 
for the purpose of studying and giving an account 
both of the trade of Japan and the special branches 
of industry there earned on to so high a degree of 
perfection The wnter of this notice had the pleasure 
of making the acquaintance of Dr Rem while m 
Jap in and can testify to the German thoroughness 
w th which Dr Rein earned out the work for which 
he wis commissioned The results of that work were 
two volumes which from the poiijt of view of the 
luthor have been looked upon as the most scient^ 
md complete of their kind borne years after their 
appenrnnee in Germany translations were published 
in Fn(.)and (Hodder ind Stoughton) but both the 
German and English editions have for some time been 
out of pnnt and the author has done well to bnng 
ut *1 new edit on brought up to date in matters both 
of history and science For students of J ipan tt is 
almost unnecessary to review the wori of Dr Rein as 
It has long had in assured pontion 
The opinion of lompetent authorities was reflected 
by Prof Chimberhin more than fifteen years ago 
when in an edition of his well known book Things 
Japanese he said — 

At the risk of offending innumerable authors we 
now venture to ptk out the following works as 
probably the best in a general wiy that are ac 
cessible to English readers (1) Dr Rem s Japan 
with its sequel The Indusine* of Japan No 
person wishing to study Japan senoudy can dis 
prase with these idmirabte volumes Of the two 
that on the Industries is the better agriculture 
cittle raiung forestry nunes lacquer work rnetaL 
work commerce &c everything in fact has been 
sidled with a truly German patience and it wet 
forth with a truly German thoroughness Tbe 
other volume is occupied with the physiography of 
the country that » its geography fauna flora Ac 
With an account of the people both historical -and 
ethnographical and with th* topography of the 
various provinces 

It IS this latter volume which 1* at present b*. 
fore us and although it may not be so interesting, 
from the practical point of view as its sequd it 
IS toon valuable from a scientific and historical 
point of view The book is essentially the same 
as the first edition but (be author has bad ibo 
asaiStanc* of many friends m Japan m bringing it up 
to 4 ot» bodt from a sdentifie and a taistoncal pout 
of view It 1* however, unnecessary to enter into a 
dstdiled account or criticism of its contents 
The ffirst part of the hook Is a very couplet* and 
mtersstnig docouot of the physical gsograj^y of 
Jppjui, {H {set It Is the 01^ systeduui* account which 
hu b^ ihibSthed in a European language When 
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Dr R«m wtut in Japan be had for the moat part, to 
depend on hinudf for the collection of information 
im due part of hU aubject but in the interval many 
ardent studenU of science have been trained in Japan 
and they have collaborated with him m bringing die 
matter up to date so we have very valuable chapters 
on the geological fwmation the country its {diytio- 
graphy hydrography chmate flma and fauna while 
very complete hsta of books and papers dealing with 
the various departmento of the subjects are given 
which will be useful to those who wish to study them 

thoroughly 

Tbe part relating to the history of the country has 
had a section added to it dealing more fully with the 
evrnits which have occurred during the past quarter 
of a centiury and gives a very good oudme of the 
developnnents which have taken place It deale how¬ 
ever only with what may be called tbe natural hietory 
or facts of tbe sul^ects involved and does not attempt 
to explain the natural philosophy or dynamics No 
doubt the author would say that that was beyond the 
scope of tuB work but it is possible to make descrip 
uons much more mteresting and intelltgent whan toe 
forces at woric are at least indicated and tbe direc¬ 
tions and amounts of their resultants explained The 
fun discussion of this however would take us into 
details of histoncal methods about which there is still 
coosidsrable difference of opinion 

Under anthropology and ethnology a considerable 
amount of new matter hae been int^uoed in which 
are given toe results of recent investigations and 
speculations An interesting sketch ts given of the 
Japanese language and literature and of the manners 
and customs of the Japanese A short account te 
given of the Japanese calendar and of the national 
fastivals The part deihng with the religious con 
ditions of Japan is too short to allow justice to be done 
to It and It does not give an adequate account of 
recent developments The present war with Russia 
has been a revelatioa of the soul of the people a 
full explanation which would requue a botdc for 
Itself Sdll Dr Rem might have tned to bring tois 
section up to date as well as the others Its full 
comprehension however requires sonwthmg more 
than what is usually called a scientific mind and 
comparatively few men of science seem capable of 
entarmg on it with understanding They for the 
most part are content to look at a people from the 
outside forgetting the fact that the most powerful 
factors in the evolution of a nation are intellectual 
and spiritual 

The concludmg part of toe book deals with toe 
topography of the country and is a valuaUe con¬ 
tribution to toe subject Some useful maps are m 
eluded m the book^ and a very complete table of con¬ 
tents renders the various subjects very accessible 
We venture to hope that a new edman ^ the Second 
volume on the ' Industries of Japan wjil so«m be 
fortocommg for notwithstanding all ^ changes 
which have taken place the mduotnal Japan depicted 
by Prof Rem still, to a very targe extent rttnauu 
and only from it chn tbe real Japan be known 

Dtm 
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MAKINQ A »ASTVRS 

Thi AgriettlturrU Clumgn by tjMi IKhmd 

and Laying down Ltmi to Grtuu ^ ft, }Iv 
Third edition Pp tosdi + ipy <Kelto ftutl^ 
ford 1905) 

I^R BLLIOT andElliot s ” fihd ^ 

mixtures have been not a httte before the 
agricultural pubhc during toe lent ten yltaiil or to 
but we have not before had toe c^iportunity of i«a4* 
ing at length a full account of * the Syetem ' oS eet 
out by the author • 

lodeed we doubt if we should have been very mudi 
wiser now so formless and (Uocurnve is the bo^ had 
not toe pubUshers been kmd enough to prov^ « 
synopsis for toe guidance of the revlawer 
To put the matter bnefiy Mr EUiot farms aome poor 
high lying land m tbe neighbourhood of KelfO and 
has found it profitable to adopt a system of la;^g it 
down to grass for periods of four to six years aftqr 
which It will tarry two crops of tunups snd two ol 
cereals in the last of which it it laid down again to 
grass for another period The essence of the system 
IS that with toe usual grass seeds or rather with a 
grass mixture oontathing a large proportion of oocka- 
foot and toe coarse fescues instead of rye grass a 
considerable amount of chicory bumet sheep's 
parsley kidney vetch snd other tap-rooted plants are 
sown although some of these hke toe bumet and the 
chicory are regarded as undesirable weeds m many 
parts of toe country Mr Elliot claims that the deep 
roots of these plants by opemng up and on their 
decay aerating the sub^ act as tbe most efficient 
agents of cultivation and bring about a great ameliora 
tion m toe tevturo of the soil Further he obtains a 
good turf quickly and at little cost so that when the 
land comes under the plough again be can grow four 
crops on the accumulated fertility without the use of 
any manure 

It will be seen that the one point which can in any 
way be held to distinguish Mr Elliot's from other 
systems of temporary pastures is toe uae of daicory, 
bumet and similar plants in the grass muturos It 
: ts probably a sound idea to mt^uce toese deep- 
rooting plants though we should mflmtely prefer tl^ 
equally deep rooting but far more veluabla sainfohi add 
lucerne anywhere south of the Trent yet it leaves 
wondermg a hat all toe coil le about What a then 
so novel or so fundamental about toe teheiDe thaf ton 
Board of Agriculture should have been ei^Meted h 
take up Mr Elliot s 1250 acree and by fMeachkig on 
that text revolutiomse British agncuUure? Mr 
Elhot I ^rttem ^ipears to have suooalMled on his owh 
smnewhat special soil and climetei but there is fltlM 
reason to suppose it would be eqwMIy eutt^ to ijie 
bulk of our fsrtning land Indeed we hgve dn^ 
Mr EUhot a opmion that it has succeeded uv his pmt 
case for though he writes of the axperunapft ed di|e 
Clifton on Bowmont farm of experiments in Any rigid 
: sense we see no trace Ws never read of oonqidravve 
results ivheo one part of a field wad Sown with BUteS's 
mixtures the othw with do ordinary seedsman's pra> 
scrfpfion, nor have we any beledco sheeb set^ rht» 
the finandal returns ftom two fieldst fSraied 
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tyitMii dM odier m the iiuluoa foltowed 
Itt f«t the 

jb^ Ipri;^ tie(ltin|r nere than dull Mr Elliot by 
EWd eeed and looUag carefully after hia gprau 
|tM utvroved hit farm in hta own opinion and 
jtod^of vpftotuof hia viaitora othennae die book is a 
f b wgfn gq of Irrea p o tu a b la talk of hard words for agn 
QWnral eshemiata and aoence generally of diatribe* 
agi^mat the Board of Agriculture and everyone else 
Who doea net see eye to eye with Mr EUiot, it bears 
every t&Mk In fact of the woidc of the man with one 


SOClOhOGy 

StfdologKol Paptrs Publtsktd for the Sociological 
SocMj Fp cvui+39a (London Macmillan and 
Co Ltd 190$) Price lor 6d 
'^HESB papers the 7 raiuactions of the Sociological 
X Society make known to the world what work 
the sodety has done during the first year of its 
ealatmce and explain the aim and scope of the work 
It hopes to do in the future 
The first paper recounts the history of the word 
sociology After that we get to the fundamenUl 
quesdon Of eugenica the science which deals with 
all the influences that improve the Inborn qualities of 
the race also with those that develop them to the 
utmost advantage Mr Francis Galton the author 
of this paper would have the principles of eugenics 
* Intnoduc^ into the national conscience hke a new 
religion that so a fine race may be bred The die 
cussion that followed was very interesting The 
view held by most medical men who have reached 
middle age was put without any qualification the 
view that we cannot attempt to deal with ' a mass of 
scientific questions affecting, heredity but that we 
must concentrate our attention on more practica! 
quesdons such as the feeding of infants Mr 
ArChdall Retd on tbe other tend in a written 
tsotntnunication brings out with admu-able lucidity 
the distmction between degeneracy properly so called 
^ the defecbve devek^ment of the individual 
These questions both of them urgent we must face 
** In the first {dace we must inqirove die conditions 
UtMkr which die mdividual develops, and so make 
him a fine animal In the second place we must 
erideavour to restrict as far as possiUe the marriage of 
the phy^caUy and mentally Unfit ’* Mr Reid might 
have gone do to say that the former method without 
tbe latter the improvement of extertU conditions 
Without any check upon the muldptkadon of the 
unfit, would merely hasten deg^miratkm as any 
Stackamog in the stnn^ty of natural selection must 
inevitably do Mr Bateson decilneh to join in 
investigations earned on by tbe actuarial method 
prtfenrtag eapmmental breeding wHb lU more 
defIjUt* i«sult)i But is It possible tp exp«^ent with 
niuiiSm bebigs? ^ 

PW Qeddee m his Cmct ♦* fecottitnendi , 
SMfejM a geographical survey of scane liver bosm 
'wjbieb Is displayed tbe evifludonary wocess which, 
Higl i Ba lny dddi huntihg desiflatione^ on the hfil 
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tops culffllnates in some great manufacturing dty 
that darkens die heavens with ita smoke It is doubts 
ful how far this method can afford deflnitdy praedeal 
help In solving die problems of modem industnal 
soi^ty Sdll tbe histoncal method a capable of 
imparting an interest to a science which to not a few 
men is dismal and certainly anything that can make 
our great cities interesting w to be welcomed Dr 
E Westnmank investigates the position of woman 
m early civihs*ition showing that she was by no 
means as a rule a slave and a nonentity but he 
owns that the condition of women or their relative 
independence is by no means a safe gauge of the 
culture of a nation Mr P H Mann follows with 
a paper on Life in an Agncultural Village m 
baigland an investigation of the economic condition 
of the inhabitants He follows the method of Mr 
Charles Booth and Mr Rowntree in the study of 
aty popuhtions Prof Durkheim and Mr Branford 
discuss the relation of sociology to the social sciences 
and to philosophy Prof Ih^heim contends that 
sociology IS not a mere organisation of more 
specialist sciences but that it is capable of remodelling 
them Historians for instance and political 
economists have Iready had to reorient dieir 
studies 

In conclusion we must congratulate the Sodologkali 
Society on its first year s woric Beyond tbe work 
which can be definitely gauged there has been the- 
bringmg together of men who hold very diflis-ent 
views and of men who are attacking die same great 
problem from different sides F W H 


OVR BOOK SHSLP 

First Report of the Wellcome Research Laboratotiet 
at the Gordon Memorial College Khartoum By 
the Director Andrew Balfour MD B Sc &c 
(Khartoum Department of Education Sudan 
Government 1904) 

Thx Wellcome Research Laboratones of tbe Gordon 
College Khartoum which were equipped by tbe 
munificence of Mr Henry S Wellcome nave certainW 
justified their existence i^udgmg by the record of wqne 
done during the year Februaiy 1903 to February 
1904 a* detailed in the report of the director Dr 
Andrew Balfour 

The volume commences with a brief descnptioa of 
the laboratones after whidi follows an fuxount of the- 
vanous researches that haVe been earned out m thtom 
Any medical director Stationed where malana Is en¬ 
demic and mosquitoes plentiful would at once direct 
his attention to the distnbution of the latter and in*- 
stitute measures to dimmish tbeir prevalence TtaS' 
has been done by Dr Balfour, and the first article m 
devoted to a description of his observations and so- 
ministikdon m this respect Of mosquitoes three 
species are particularly numerous C faUgtms an 
anopheluiB P costabe and Stegomyia faseusta Mo» 
quito brigades have been organised and anb malarial 
measures conducted on the Unas recommended hy Roa 
aji4 thhrb appears to be every probability that tbe- 
{^aknee of mosquitoes wiU be greatly dkniniMied m 
lUpartoiw m the near foture CoD^ons of mosr 
tfMtoes ^ve been reemvad from various ports of 
Egypt the Sndtfn and AbjmflnUt and hare been ex* 
amtnwl 4hd darned by Mr Theobald who contnbutea- 
ad arttcle dsfcnptive of thf species many of whirii 
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«re mew EkperimeoU were nuide on the uae of an 
anOin dye chiyeordine for the estemunation. of mo^ 
suito larva and pupa It waa fou^ to act latia-, 
factonly in a dilubon of i In 30 ooo 
purpoew itB uae in Ona stren^ would be prohlbibve 
on account both of cost and of Ita yellow cotow 
Bituiff and noxious insects other than mosquito a the 
sublet of the next article the mojt int^dn* find 
being G morutans the ,Ay which arnea 
noguM on the Poogo River Bahr el Ghiz^ and a 
few pages are devoted to msects and vegetable para¬ 
sites mjunous to crops the most important be^g an 
aphis destructive to the dura crop desenbed by Mr 
l^eobald as Aphu torght (nov sp ) Cyanogt^sw 


since considerable Iw of horses and cattle has some¬ 
times been occasioned thereby The dura contains a 
glucosidt which yields hydrocyamc acid on deoom 
position the cause of which has been ascribed to abnor 
mal growth but may be due to the dura aphis as 
demonstrated by J>r Balfour 

I astly the gieneral routine work pathological and 
chemical of the laboratories is summarised some In 
teresting notes are given of the various diseases met 
with In the Sudan and the occurrence of eosinophilia ; 
in Bilharsia disease and draoontiasia u discussed 
We congratulate Dr Balfour on his first year s 
work confined in this report which is copiously illus- j 
trated some of the coloured plates of mosquitoes and i 
other insects being beautifully executed 

R T Hawtimr 

Till the Sun Groms Cold By Maunce Gnndon 
^ 113 (pmdon Simpkm Marshall Hamilton 
Kent md Co Ltd 1904) Price as 6d net 


LSTTEiKf to THit ^ . 

ITh* Mot deSs not hotd tuno^ rsWts lf Ms pf litfiwif 
suprwssod if Au eotrospOndsnU. MsdUrsMh JtsmwMMifw 
to roinm Of to iormpomt mitt lAs mttttrh sA lafhSV 
MsmuertMt wieiidsdMM «r nay alhsr fiilM »f 
Ifo notisO is token of onompnoms oHnmstmsoUom } 
Blsctromagasitea in a Movkiv ptalMttfs 
Sous tuns ago whan oonstdsrlag the assiuntkiAa tM; 
ths ether tneide a body u quite etawioary when a badp tt 
moved and that in tbs ap^icatiM 10 Maxwelt s ethwW 
aquations this involves the use of s fixed thae difieiqAtl- 
etion for the ether and a moving ona for foe Vnatteiv f 
argued that the same applied not only to foe deetnc 
potsriMtion as done by Li^ts and 1 » Larmor but hUn 
to the nagnetc polarisation 1 fold ths Isfo IW 
FitzGerald that to make foe extensioa lemied to be a sort 
of rategonraJ imperativS For it involves M nssumpHpn 
as to non the magnetic polarieation le pfoduted At 
the tune 1 nnde the a^teSUon to plane waySs 
Since then I have extended it to the general case Tas 


Iftnt md Co Ltd 1904) Price as 6d net 
1 HOUGH this stoiw 18 so far as its mam inudents 
ire concerned of a familiar kind it differs from 
others in that bcveral of the persons devrribed are 
mtereeted in scu-nce For instance there is a Sm 
John Hatpur who was making importint alter¬ 
ations in hia Observatory, he waa an ardent 
\stronoaier and F R A S , Lady Harpur again 
had a love of flowers beyond that of a botanist 
although she was adept m the science , and the 
hero Ralph Hillary at one time of his life had a 
workroom m which he could follow up chemical 
•md other researches to his heart s content More 
over after Ralph takes as a second wife his early 
sweetheart they engage together m scientific re 
search and discover a substance of " extraordmary 
radio-activity to which they give the name 

Helenium—-ifter Rnlph s sister We cannot say that 
the author has been successful m blending fact and 
flebon together so thst one can scarcely be disbn 
gusfoed from the other yet this srt is essential to 
the wnter of sdentiflc romance or romsnbc saence 


don I ongmans and Co 1904) Price is 6d 
This is a useful little botfic for those students who 
after takmg a oputxe of systematic chemistry wish 
to know something of the behaviour of electrolytic 
solutiona The language and mode of presentation 
are simple and almougn one might take exception to 
many point* of dlbUlt the book on the whole should 
prove a trustworfoy guide The headings of the four 
diMters into which the book is divided afford a 
sufficient indicatioo of its contents —chapter 1 the 
condition of disidved substances, chapter 1i ions 
and precipitatiooj chapter in hydrogen and hydroxyl 
wns, chapter iv, dectrolybe nnd gencrSl consider¬ 
ations 
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radiation and etc tromagnetic moving forces in general 
rho results onfini the destrabiluv of applying sloiiUr 
reasonuig to the nognetic and to foe electric polariwrtfoii 
m so far as they are n^ativMy simple and cast light 
upon the subjeit 

i hus let M - \ DH be the complete quoii momentum 
per unit volume and M the ethereal port Then 

If the veloc ty of the matter it m and of foe ether ei ths 
motional act v ty ( n tha abeence of free etectrificattoli 6r 
vanabon of the electrical Constanta in apace) comet to 

»{rf/*)+v(w u )(M - Ii*)+iq(sy4ff)+v(q.q)|l«», (f) 

or m a more developed form 

wK<*+«F+v«+v. »}(M M,)+q{ii'/S>+qy+yq+v, qjii, (x) 
Here the factor of u is foe moving force on the matter, aiul 
that of q the force on the ether It will be seen that in 
the material part we simply deduct that part of foe 
complete M which does not move with the matter This 
nuUces a great t n plification of ideas To avoM nuscoX 
ception the V in (1) acta upmi all that follows whsteas In 
(s) the first V ortc on the M s but foe second and third 
on the velocities only as may be seen on comparison 
with (i) 

It Is necessary however to point out dndnctly the data 
involved in the above aS the slmptiflcatfon eomes about 
m a special way Divide the dieploceffiedt p into 
in the ether and O -e.l in foe matter where 
K >•+• and Sc-V(w-«)B, Similarly dtvidt foe lb 
duction • uito •I’-a.H and P -a N where H wN+H aM 
h-vo^u-q) 'fhe eleitnc energy Is U,4-U «ikP,-h 
)qD and the magnetic energy ie T,ri-r 
Also let there be four leolotrt^c prem u ree of MimwoHUn 
brpe say P, P electric and Q, Q msgnetio Jt g 
P a-G -■ O mtsning a tension XI, parsHri to t cton 
bined with equal lateiA pressure The rest are umUar 
Finally the two circuital equations ore 

Vv(H h, h,l-l» -Vwfp-es-e,)** (31 
where the mohonsl electric and magnetic foroce sM 
fined by h.>VD,q h,w\Dw n.wVqg, q ■VaM, Tm 
aom p ietes the data and from foom may be derived ^ 
equation of activity 

-w{VmK+q(U,+T,+ P,+Q,)+»li;^+T, + P 
mU+THO, r,)c,+(i;,/f,)f,+(T,/a,)arh(1‘,/a,Vi+»i*+»^ (41 
where P. and P, ore the forces distSfoyed fo {*> thd 
msaolag is that foe left Skfo of <4) is foe aonveMMSifo ol 
foe fiuK of ene^ made up of foe PoyAhxg fofS ^ 
oeavtobve flux and the arilvlH of foe pressures PWK 
the right ride showe foe result in lacrexsfaig foM sfopsa 
otergy and m work doas upon ths msttelr and efosr elfoiMv 
b^ or neither according to the slse of tbo tela 
Ths temu invrivlng ^ ilke In (4) rpg j i s ewt rmtSut 
sebnty which may be of different 1^ The riWHfoifolW’ 
;m smm tlu oonttenu vwy io apace edMitaDy 
' bouadaiy For exsfopfo / « -«w G >f f, ^ea 
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•Dd dM rat* at Im» at dectromagoetlc eocrc; i« 

»M» H,«+(*-<.)rr,-tJj 

Now Him ia taro wiMii «so or tfaa poUnwitiofl m oro- 
porttenal to the dectnc force Ihe tjuMtion U raieed how 
to dworimiiMU according to the data atated above between 
oaaea of loaa of energy and no loea To anawer thla quee 
imi let « and h in the above be unatated in form elae 
awne Then inatead of (4) the activity rquation 

-^■U+T + ttB»( 3 faf 3 f)+ | + (f«a+f,m) (ad,+lia,) (5) 
■ftera W it aa m (4) wbilat f, and f, an the forcea 
dnnvad fram tba atnttM apaaflrd (not the eame aa r, and 
r,) and <1 • an the electric and magnetic polantation 

cumnta that d -».+Vvit, *c It foUowa that it la 
upnn • a^ N that the loaa of energy d^enda in plane 
hwea arfam v and q are conatant For the atnaaea 
rednce to longitudinal preatuna ao that by line integration 
atong a tube of energy flux we get 


mann baa auggeatad that we are to loA for tha wiplanaHnn 
ui tha mutual action batwaatt the moleculaa and thd 
Mthareal medium which aurraunda them I am afraid, 
however that If we call In the hrtp of thta maduim wa 
diatl only increaae the calcuiatad apecifie heat which la 
already too great ) It aaamed to me however that the 
difficulty waa fully met by tha numerical reautta arrived at 
in chapter ix of my book 

Suppoae to make the point at laaue aa definite aa 
poaaiUe we taka a aample of air from tha atmoaphara, 
aay at sK* C Aknoat all tha energy of thia gaa will be 
awignable to five degrres of freedom- ao far aa we know 
three of tranelation and two of rotation Let ua aurround 
thia gae by an imaginary perfectly reflecting boundary 
The total energy of matter and aether meide tnie endoaura 
will remain unaltered through all time but thia total 
cnrrgv may be divided lonvenlently into two parte — 
fi) The energy of the five dcgreen of freedom imy A 
(3) The energy at the remaining degreea of freodom of 
the matter plua tha energy of the aether uy B 
Aa Lord Rayleigh innita the lyitem le now a con 
aervattve eyatem ao that according to the law of equi- 
partition ^e total energy A+B a m tha /heal atofa 0/ 
the gat divided in the ratio ^ 

A B-s *0 ti) 

whereaa observation aerma to auggeat that the ratio ought 
to reta n ita uut al value 

A B-5 o (»> 

This I fully admit but a further point which I tried to 
bring out m the chapter already mentioned is that the 
transition from the ratio (3) to the ratio (i) is vary daw 
—if my calculations are accurate milllona of years wouM 
hardly suffice for any perteptlUa cfaango—ao that although 
(1) may be the true final ratio it is quiU impoaaiblt to 
obtain experimantal evidence of it 
If the aampla of gaa were initially at a much higher 
temperature than we have supoosed the transition would 
undoubtedly be much more rapid but even here we could 
not hope lor experimental venflcation For the aaewned 
boundary impefrous to all forma of energy and itsdf 
poaseaslng none cannot be rcabaed in practice and as 
soon a> the energy of the enclosed wther becomes appred 
able the imperfections of our apparatus would become of 
paramount importance in dele^ining the wquencq ef 
events J H Jxahb 


a(rJ,+*Gjl-l(U + T). (6) 

when a pulae enters moving glnsa from stationary 
athjr ^ rate of loaa of energy is If s u lero 

to la the loss as in the special case dboye There la also 
agreement with the cakulated loaa in the other case 
the moving ftirce on the glass should be lontroUed 
by • la remarkable for It la merely tbo atnoll diRerence 
between ^e electric force on a fixed Md a moving unit 
eb«rge the theory is not final of coum If the riectra 
ma^netka at the ether and matter could be made very 
MlMe It would be a fine thing but it doee not seem 
Ptwablo ^VBR HtAViaina 

ArtiI i _ 

Tho Oynaaueol Thaotyr ef Oaaaa. 
is m latter tti NAnnx (April 13) Lord IUy)eigh makee a 
cfMeiain eo my auggaated explanation of Aa well known 
coapaptwt srith the apacifio haeci of a gas He 
ahWn 0 boundtd by a perfectly rafiecthig endoaure 
t am ' fta Only affect of the apped t* dk dMbar la to 
IM I0 jm foffiiitada of now modes of each of 

aA ‘l^hiW (of equipttdtloo), duMld have 

“^-’^^fclodJtWi alremly haaalSS^ by Max 
It the FWm* lUlrMfh refen 

--. hatha^T^ Woika *'«, p Bolts 
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Growth of a Wavs group whan the Group vtloeitjr i» 
Negativa 

The following may be of interest In connection with thb 
r cent discussion on the Bow of energy in such caeeS 
Let the energy of an element of a linearly arrai^ged 
mechanical system be 

{(dV/«<tdO*+y |dk/a 

Such a system ran be approximately realised by tafcingi 
a bic> te chain loading it so that the radius of gyrhuon 
of each link hat the sams large value and dispendipg if 
by equal thraadt attached tp edeb Hide eo that the chidit 
s horaontal jsnd the axes ef the links vertical By die 
principle of least action we immediately find the equation 
of motion to be i*y da*di* my A simple harmonic wave 
It giien by ymmt(pt-»/p) The group idocitv is -p^, 
and IS neMtive Let such a system extending from xw» 
10 xrnm be at rest In Its powtnm of equilibrium at tima 
tmo and then let the point xwa be moved ao that its poaU 
bon at any subsequent time It given by y «= - - ' 

By oppllcstion of the ueual mcthi ‘ 
tegnd fte n ‘ 

et^ ^ the equivalent rannuMe 

idieni } a are Bessel a functioAa and tfaa sutmnatloaa 
««nt w-o te ewta Than art aona doubtful 
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fiointa m th* roMoning however mhI the proel ooMiet* 
in ihowing (i) Hint y the differeatial eqiindoa, | 

it) from tte teoond formule that ywt-coe ( when x>o 
m from the firet formule that y end iyidi era nro 
when fi-o (4) from ^ firet formula that when t la Unite 
y la Miall for all large valoea of x If now x la fimta 
and t great the aecond formula reducea to ooa(t4-a) 
ao that the motion now contlata entirely of wavaa pro* 
eeading toward* the aource of the dieturbance—a moat re 
marluele reault If In the formutm for y wo change the 
eign of X, the J functlona are replaced by 1 functiona I 
The reeuldag value of y doea not aattafy (4) and cannot 
he accepted aa a aolutlen of the problem 

H C POCKUNOTON 

The Tranapoaitloa of Zoological Namea 
Amono the many radical change* in aoological noman 
olature propoeed of iate year* none appear to me more 
open to objection than those where name* whidi have 
fong been in general uee for particular specie* or group* 
are tranafarred to other* on the ground that they were 
originally ^iplled to the latter One of the earliest of such 
tranapoaitlon* wa* suggested by Prof Newton of Cam 


eake the generic title Stnv a* S tlueo I find however 
that this emendation t* not accepted in the British Museum 
* Hand list of Birds wher* the barn-owl figures under itt 
familiar tids of Atrts fiamtnta Uniformity is not tfaera 
fore sttauied by thia propoial 
Another Instance occurs in the case of the walrus which 
was long known as Tnehtchut rotmanu unt 1 systematiati 
discovered that the generic title refers properly to the 
ntaoati to which animal they transfetred tlia name 
Again the SmiMi tatyrut of Luuueus la now stated to be 
■the cbimpaan and not the orangutan and consequently 
Simia !a made to stand for the latter instead of tor the 
former Ae a fooith example of this traneference of a 
familiar genenc name may be cited the case of the mar 
motets of the genua Hapale to which it is now proooaad 
to ap^y the title Cfaiysothnx despite it* pracdlcally 
immemonal us* a* the designation of the tid monkey* 

A* an exsunpla of the transference of a specie* nams it 
trill suffice to take the case of the Afncan antdope cmn 
monty known as the white oryx (Oryx Uueory*) Thie 
name it is atated properly bdongs to the Arabian Beatrix 
oryx to which it I* accordingly p r opoeed that it should be 
transferred after being ao long used for the former animal 
Pertonaliy 1 am very strongly of opinion thst sudi 
transpositions should not on any account be permitted and 
that when a spades or genus has been knosm by a par 
tlcular name for a penod of say fifty years this abouU 
ip$o facto give such an mdef^bie title to thet name 
mltogsther irrespect i vs of iu original apphcation) a* to 
bar lU transferenca to any other group or apedet It 
may indeed be deemed advieeUe that a* tn the case of 
the walrus tha old name ehouM not be reulned In the 
generally accented tenee but if wo It should be altogether 
dlecarded ana not traneferred The practice of trana 
frrrihg namee muet if persisted in Inevitably lead to much 
unneceeeary confuelon without the alighteat ccmpmaating 
advantage Indeed it wiU render auch worka ae Darsrinx 
' Origin of Speciea and Wallace • ' Geqrra^ical Df»- 
trlbution of Animals which are certain to nva as tuo- 
lospcal daedct abaointdy misteadmg to the nest gener> 
ation unlesv special explanatory glos^ee are eupidied 
Advanced syetematiate um that those who refuse to 
fdlow their lead In this and other kindred emendations In 
nomanclature are nbt only <dd faihloned and behind the 
timee. But that thajy are aMolutely doing their beet to 
hinder the pragreet of cOotoglcal science This however 
is but the opinion of a comparatively small (and shall we 
jay somewfart pranced?) secHoo What wo reidly want 
I* the opln}% of ail those Intereeted m so^ogy and 
natural history namsly, professional wologists, pdasonto 
legists geidogists phystologistt anstomlits aoogao>' 
grapher* amateur naturaUsts and eport a men If the 
genera] conaensus of opihion of all these srete on the side 
\0 185*, VOL 7 ll 


Mr Stoi^ ha* febotfoudy dssigiiii^^cSUX 

Domandatur* of tha type of itwer amt 

SIMM (or atill srarao AtMWs atfoue^ ammt, ^wweh «$ ft 

possl^ contmgency) is rapidly ttndliig fo dbfofodlt 

commoo sense of s^tlfle aooMists ahw og 

men of the world X LtAttttt 

A httle known Property of the Oyreoeopo 
To my surprise I have found fiut the nroporw of ZM 
gyroecope which I am about to dascnba dUMUgh porfeetly 
dementaiy appear* to be little known to adtor phystolats 
or astronomers Nmther le it mentwnsd in the textAooks 
so far at 1 am aware Tbat it has a vary ioportaat bear* 
log on the mechaniem of the soUur ayatem has bean ahowit 
in some of my earlier papers but the laws Which govont 
the rotation and the simple facts diemselve* seem to be ao 
little understood that I have thought It worth white to 
ex^ain them more fully In this pleioe 
If a gyroscope le mounted on gimbala so that it may 
shift Its plane of rotation freely about aa axis passing 
through the plane of ttw reviving disc era shall find n 
IS poMSsted of certain curious properties To most persona 
the notable characteristic of a gyroscope is the resietanee 
It offere to any force tending to change the plane of its 
rotation This is true of it only however m case certOin 
conditions ere complied with If thaae conditions ars 
n^ected it will change its plane with the greatest faabty 
If tha wheel is properly belanced and mounted as above 
described and wr set it ipinnmg it will continue <0 
rotate in one plane without change until it stops. Sup¬ 
pose that while It le qpmnmg we eet It upon a taUa and 
cause the stand supporting It to revolve slowly about its 
vertical axis Instantly the wheel snll adjust itsdf so m 
to revolve m a plane parallel to the surface of the table 
Purthermore the directum of rotation of the wheel upon 
Its axis win be the same as the direction of rotation of 
the stand If we turn the stand in the opnoaito direction 
the wheel will at once shift its plane and turn over ■> 
a* again to rotate in the same direction as the atand 
Anothar way of shosrlng the experimant Is to bold tiw 
stand supporting the gy r osciye at arms lei^ Tbs 
observer then slowly revolves upon his bsds tint in 
direction and then m the other Eadi time the obeemr 
shifts hi* own direct on of motion tbs g yrcecoce wfll riilft 
its plane and sdwayi In such a manner that ib| dlreljtlon 
of rotation shall be perallsl and in the ssme direction aa 
Us rcfvolution in its orbit 

It is a well known faOt that according to ths nebular 
hypothesis all the planaU should Iwvs routed In n dItec' 
tion opposite to tbat of their revolution 10 their orbits lost 
as Nsptune does at the present tima This 1 * becowts by 
Kepisr’s lasrs the inner edge of a revolving ring lUMt 
necessarily move faster disn the outer edge The fnct (hof 
Neptune is the oply planet that evan approximately ful& 
thie condition hu alsvays been a aouroe of trouble to (be 
a(|berents of the nebular hypotheaii Ko one hM 
even attempted to exjdaln tbe anomaloas cototwn of 
Uranus In a plane practically parpendkular to th* pUn* 
of iu orbit 

The interesting property of routlnfr boiBe* Blnstnttad 
above In the case of the gyroscope and fully asplaliMd by 
It* theory now at once nweas ae matter p erfeef l y etedp 
In the rase of tiia plartetary bodisa the force routing tiia 
stand of the gyrosoope 1* supptiad bv tiu anmid tid* ri^^ 

a tile plancu by tiu sun In former timaa, srb** on 
s were largo tfiffusa bodtea Hut tidd mre* yros iH 
eraMe importnnco N^ne bowt^ Is m UtoOto 
Cram th* SUB that the tidal lollilence upon, it h*a 
be*ti eman Tbe plane of lU rotation tiurefotv. bop fMM 
but thghtly shiftod foom -that of iU ptbl t afc ) »<t iF. 
Unums being nearer tile lUn Iu* h*d (u btood Mm 

WKI Of 9tfurft llAI OOQp IBlfM tofoon IQ wWf IMK 
ot 7u|Htor has ^ered a kwOrfy coaif^ renrdll, oM tiu 
ptanet new revolvee apyroxlmatoty ia tin flaae M ^ 




t 90$3 

^W%|mIS^ Sk nti^^N&I of PhoBlM » 
«mit lalid dtkr nmb^ tha flrat-lmrn ^ Saturn* 
mmtcau r•^^ cam* into Mi» wU(» the planet it*df 
S^rMt^Mdlta ptina of rotatlM that Is, while 

» wia aoo ravolvu^ la a eetrograd* diraction Before 
laMtiM) Shtura’s •aoead aataUlte, re ckoaln g front without 
aMptau, wilS created tha mighty tidaa acting upon the 
ft^UMg t» ita than diffusa condition had shifted its plane of 
MtldioB ntora than 90* Two forces then acted on the 
piam of the orbit of the new satellite, one from the sun 
MldiaK to bnnf the orbit into tha plane of tha orbit of 
Mtufli,itlie Pthwr from Saturn tending to bring the orbit 
bt ^ sat^te into the (dans of the equator of lU primary 
At ftrst both forces tended to produce the same rekult 
namdiy, to diminish the angle of inclination of the plane 
4# ijba orbit of the satellite They ar* now pulling in 
Qppoait* diractiona aa I* the cate with our own moon the 
Indfaiation of the orbit of lapetus 19* being less than 
that of tha equatorial plane of Ita (mmary 

The inner aatellit** of Saturn are more (lowerfully 
affected by the equatorial expantion of the planet than by 
the actiMi of the tun the (dane* of their orbits 37° com 
elding nearly with tbe plane of the planet’s equator 

WlLUAM H PiCKKRINO 

Harvard Observatory Cambridge Maas USA 


So far nobody seem* to have considered the question 
whether to every chemical compound th«« e»sts a deflmte 
critical temperature and pressure of decomposition Yet 
1 think tbe following considerations show that such con 
stants probably do exist SufipoM wa place a given com 
pound (say CaCO,) in a closed cylinder and subject it to 
a contmually increasing temiierature keeping the pressure 
constant by meant of a weighted jdstoa Then at a 
eartain daffnlte temperature range the compound will begin 
to dacompoee Suppose now we increase the pressure 
aiifBcIently then me docomjiosilion ceases and the tub 
stance can now bear a h i^er temperature than before 
Without decompoeition 

Proceeding in this way it le 1 think obvioue from the 
gmto nature of the maae of the atoms, and from the 
amlted Intensity of the forces hoMing them together in 
the motecule that ultimatdy at eome deflmte finite 
temperature the external forces tending to drive the atoms 
imart will become equal to the maximum Intwnal forces 
that the atoms can exert on each other in the molecule 
U therefore followe Aat above a certau defirata tempera 
tore^ depending upon the nature of the molecule no 
ptnpeura however great can prevent the substance from 
maqiiUtely decompoeing This temperature and pressure 
KMro WhJdi a compound u incajiable of exiating we will 
caflr the critkal temperature and preasure of decomposition 
of the compoand The critical temperature and (iresture of 
ywwpoe i tion would therefore be complatety analogous to 
tbs entlca] temperature of liquefaction of n compound— 
oidy in the latter case wa are dealing with Bm temperature 
snwrant a certain moleCulnrioondiBon of existence dit 
SMenrs, and in the former case with tha temperature 
wnmat a oertain atomic condition of «ata|mce disappears 

ffbiro atoms are a very much more fllwy dhnded fmm 
^ iqsdtpr than oKdeeules it is dear ^ the critical 
tablp a r a fi i fa of decompontloa of a dxBpouwi must be a 
eery nsuch dkei!pM> and dear-cut conataat than Its critkal 
taSMaretufa of llquefaetlett The critM temperature and 
pntere of evaa very unatahle compoanda w usually very 
Mgh, b rovfde d dtere exist hut a few aMi* ijs the mmecule 
«r eiaifkple, ^ ««•»» -"id thd tufutee of nitrogen 

a^httoh vetw tuucabla $t ordinary teffiparaturee, seem 
of eabting at very high te m peeah i raa, In general 


f t a epoipoaiid is dfis easier it is ep decompose Many 
Oesy oaMptax cartieK cempo Un dr- f e r sxampt* the 
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protaid*—have on account of dieir complexity, critical 
temperatures of deoompositlOB which He very dose to the 
normel temperature of the eardf’s surface 
if now, ^ some means we proceed to add on atoms 
to auch a mdbcule eo as to make it more and more oota> 
plex wa would steadily lower its cntieal temperature of 
decomposition, and fey adding on a tuiUble kind and 
number of atoms we could reduce the cntical temiierature 
and pressure of the compound until they coincided wtdi 
the normal tempcraturei and presaures which hold upon 
the earth • surface Such a compound would be posses s e d 
of an extraordinary sensitivenrsa to external influencea cm 
a count of the sharpness of the constants called above tbe 
cntiral temperature and pressure of the compound The 
slightest increase of temperature or decrease of preteure 
would eerve to throw it into a condition of rapid ritemical 
decomposition whereas a slight increase of (irSesure and 
decrease of temperature would cause it to ceas* to ds 
compose (ven did we maintain the external temperature 
and pressure exactly at the critical temiierature and 
pressure of the compound nevertheless the external Im* 
pulses which are continuously psrvadtng all space in tbe 
neighbourhood of tne solar system beating intermittently 
I upon the sensitive substance would be sufficient to throw 
It into *i series of rapidly alternating btates of decompost 
tion and repose « 

I suggest that the temperature range of animal life is 
probably nothing more or let* than the range of the cntical 
ttmperaturee of decomposition of a series of certain very 
complex carbon compounds which are grouped together 
under the name protoplasm ’ the rxternel pressure of 
the atmosphere coinciding roughly vnth their criticat 
pressures of decomposition In Tart I suggest that just 
as a tunim; fork 1* set into motion by vibrations of a 
certain dennite frequency and by no others so living 
matter is so constructed ae to respond continuously to the 
mceesant minute fluctuation! in tha external conditions 
which hold upon the earth the atate of rasponae being 
what It known aa life The temperature of animal Ufa 
keeps remarkably constant a* It should do on our sup 
position a temperature too high exceeding tha crituil 
temperature of decomposition of living matter and eo 
dectroying ite structure while a temperature too low causet 
It to cease to decompose and the living matter becomaa 
inactive Giovvxxt Maimii 

University of Kiel April 4 

(THa wr ter of the above wUjHwe hi* suggestion ” dis¬ 
cussed in Lockyer s * InorguR Fvolution ’ book i|i — 
Ed Nsturs] 

Expenneot on Premre due to Waves ^ 


sccount of an experiment by Prof R W Wood to dekiQp 
strate the pressure due to wavee and which he suggeats 
as a lecture demonstration of the effect obeerved by 
I ebedeff and by Nichols and 'Hull The same experiment 
IS quoted by Prof Poynting is his address on this ibbject 
to tbe Phvsical Society of London (Phtl Mag AprB) | 
venture to euggest that tbe experpient whiw consists ih 
setting a wnMi windmill In inottoiriiy meant of Layden 
jar diichaive* maintained by a trsnitortner will banr a 
different explanation It was shown long ago (1793) by 
KinneraleT of Philadelphia In hie “Electrical ThMWio- 
meter that a Jar diachargre produces in air a violent sw- 
plosive effect which we ihauld now explain by tha rs- 
pulaMB between oinittituente of the current in oppodte 
phase to one another The veputeive force may be vety 
great f think it 1* this exj^ive effect diat Prof Wood 
show* in the experiment and not the pressure due to reflsc 
Hon of a rontkiuoue trxin of waves I do not think that 
tte suggeetion it new but it iqppeart to me Htat the eame 
esuse^Tiaay sceount for the diavuption which occurs wheir 
lightning strikes a builduiw, sp instance of which is rs- 
soided in Nstmib of, April ^ 463) )n tbe displscement 
Of taqfk «f the blocks of ihe SUsH pynunid 

SiDimy ffxiNMiR, 

S^tb>-Wsst*rn Potytechnlc. Chelsea April 15 
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'V HE application of electri^ty to chw^ucal prtWama 
A haa affain boma fruit in the laolatton and pre« 
paratioo oT tantalum Dr W«n»«. ®p‘“« 

firm of Siemena and Halake published the results 
of his very interes^g resean* upon the preparation 
of tantalum m the ZetUehrift fit ElAftoclumu 
(January so) Although the existence of tantalum 
was pointed out ^ Hatchett m i8or it does not 
appear up to the present to have been prepared in 
the pure condition Moisaan indeed m looa me 
pared the nietal by reducing tantalic oxide (Ta,OJ 

in the electric furnace But the metal was extremely ,--, 

hard and brittle a property which Dr Bolton now I nattng current in the 
shows only belongs to the impure p^utt, Mowsm s 
metal probably contained some carbide Dr Brnton 
has succeeded in obtaining the metal by an electrical 
and by a chemical method 

Tkt Ehctrolyttc Method 

As 18 well known Nernst found that when i thin 
rod of magnesia* (MgO) is heated to whiteness it 
becomes able to conduct the electric current the 
magnesia bemg split up into its components mag 
nesium and oxygen the magrnM>um however 
immediately re combines with oxygen the process of 
electrolysis therefore becoming continuous Other 
metallic oxides such as nrconium ytterbium 
thorium calcium and aluminium &c likewise be 
have in a simiUr manner If now a rod of mag 
nesium u strongly heated In vacuum and the eketne 
current passed Uirough it the oxygen given oflf is so 
dilute that re combination does not tdw place and 
the rod becomes powdered Dr Bolton Woikmg 
alrag somewhat similar lines found diat the coloured 
or lower (ntde« of vanadium niobium (columbium) 
and tantalum will conduct the electric current with 
out the necessity of being heated to verv high 
temperatures Slnnge to sav the colourless or 
higher oxides have not this property 

in order to prepare tantalum in this manner a 
filament of the brown tantalum tetroxide fra.O^) was 
prepared and fixed into an evacuated gtobe which 
was connected with a vacuum pump so that if oxygen 
was given off on heating it could be pumped out 
On passing a current through this filament at first 
the two ends of the filament became white hot and 
then gradual^ the mumdescence travelled along the 
filBjment until the whole of it became incandescent 
A large quanuty of oxygen was given out and the 
filament which at the commencement was brown 
became metallic grey The tantalum so obtained 
showed on analysts a purity of 99 per cent 

The Chemical Method 

Details as to how the chemical method is earned 
out are not given Dr Bolton simply says that the 
metal can be obtiuned by fusing a mixture of potas¬ 
sium tantalum fluonde with potasdum means of 
the Hectnc arc furnace in a vacuum 1ms meUiod 
IB 1 modifies^ of that used by Berzehus ui 1824 

JPro^erfMs of the Metal 

One of the moe! remarkable prc^ierties of the metal 
IS Its extreme duotillty combined with extraordinary 
hardness Ihe radh^ metal can readily be rolled 
into sheets dad foil and easily drawm into anre 
When the sheet fs again heated and hammered it 
becomes so extremely hard ffiat it was found im¬ 
possible hy means of a diamond dntf to bore a hole 
throtmh a sheet t iqm thkJt The drill routing 
51^ vmes to the minute was svorfced day and night 
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tof three days and at tha of 
made a (topresston 0.S5 nm deep, 

betv«en *0®* *5* * 3 “^ 
atomic heat agrees with die law of Dwlqng agd 
being 6.64 -file soeciftc graviu^w *4^ 
electrodes of tenulum are placed in a bath^dW^ 
sulphuric acid the tantalum 

ovOT widi an E M F of aao volts at tjie terming 
no current passes When pla^ op^te M electrode 
of plaonum only one phase of an altamatiqg^cui wt 
passes It may thus be used for 



^n 

''in the form of wun sheet or ingou the metal Is 
unActed upon by sulphuric h> drochlonc or hitnc 
add and even aqua regia 
Hirdrofluonc acid reacts very 
slowly unless the metal is m 
contact with plaunum for 
example in a platinum dish 
when it dissolves readily with 
evdurion of hydrogen Fused 
nllcalls have no action upon it 
When made the kathode in 
an aetd electrolyte it absorbs 
hydrogen which is only par 
tiaUy given up even when 
the metal is fused The metal 
may be heated to red heat in 
the air without t iking fire 
At 400® It turns slightly 
yellow it a low red heat it 
tuins blue and finally be¬ 
comes coated with a white 
protective coating of the pent 
oxide !t absorb* nitrogen at 
a wiute heat and unites wath 
sulphur when meltod with it _ 

under fused potassium Urns lttif.-Bs«w 

chloride Tantalum aj^^iar 
ontly forms no amalgam with m^ty 
produces alloys with most other metals 
with 1 per cent of carbon it becomes hard and brittle 
and can no longer be drawn into wire 
As already stmed the ongmal Idea m wwkmg wim 
ifl ntf tum was to hnd a new mat«nal to be used kit 
incandescent electric lamps The first etroenmentx 
tried with the oxidee of vanadium and n^um 
(columbium) the coloured or loww oxides of these 
metals were found to conduct the current and to give 
up their oxygen when thus heat^ in 
V^inadlum so^ obtained was found to at ifl8^ 
and niobium at 19^0® but ^ 

lively low melting points tiiCT could not saffshtojo^ 
be employed for fle^ lighting porp^ ^*"2**^ 
hoarew which melte between *450^ and 
been successfulW employed for this purpose 1^ Messia* 
Siemens and Haldce . ^ i. ^ 

Filaments of the metaUic tantalum f »»«4 
a{^ which IS then evacuated m W um tal 
The first lamp was mh^ with the uw*i 
flU^t and roquiiiai o-fS 
Of 9 vtHts givmg 3 cantBojiowef I t ^ 
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K n chfidb-poiNr witti l|a 4 n«rgy conkump 
Kri^ p«r candle-pover about half that 
the orduuuy mcaadeaoatit lamp The 
I amgla filament is o^a gram so that 
of metaV would be sttfilo^ant for 45 000 

It Will be possible to Obtam sufficient 
produce tantalum on a realty large Male 
aaneaiAa to m seen because if it la possible there 
abiMid be hardly an end to the usenilness of this 
tMtal, whidi possesses the prOpertxes ductility and 
fianMeas m such an extraordinary degm leaving 
eomc^t^out of <}ueation its emplovment in electric 
lamps P MOU.WO PkrKIN 

PRIMJTIVF WATER <;UPPI V ‘ 

^tjlE mighty eai theories that still crown so many 
a of our hills fill the archseologtst alike wth 
wonder and de^ir—wonder that prehistoric mm 
svidi the most primitive tooN was equal to the task, 
of raising them and despair 
that so little can ever be p. 
known about them despite \g c 
the most laborious and 
COBtli excavation Plen^ of I 

books however of the kind ' 

now under notice would dc , 

much to sefive the mytten 
Mid increase our admiration 
for Neohfhic man for it is 1 

to the period before bronre 
was known in Britain that 
the authors assign the stu 
pendous svorks of Cissbun 
and Chanctonbury on the 
South Dosms 
Thu u an open-air book 
that gives life to the dn 
bones of archaologv and 
rei^ like the re«m of a 
well spent hohday A keen 
eye for country is one of the 
qualification* posMssed by 
one or bom the authors and 
evMence of ramparts kmi, 
since levelled i« wrung fron 
the very did^ae as they 
grow The construction of 
oew^ponds by the early in 
habitant* of Britain has 
tffteo hm glibly asserted 
but few if any have fur « -^Saik w»jri urn i« 

di pba d such clear and ctr 
OgQstahtial evidence as the 

aotiim of Bus short trestiw The water supph 
fpr the occupanta of our huge prehistonc tamps 
MS always been somesvhat of g mysten snd t 
has been suggested that they were only tern 
IMrsry refuges when the country was up m> 
«at * permanent supply was not istgarded as a 
fiMMSty But Bte watenng of men and animals on 
^ fhm imScated bv the ares* enclosed would be a 
Msrmidatde task even for a day a^ aoodier eulana 
tm mpa* bt sought The late General Pitt Rivers 
for held Ihat the watep4fcvrt of the combes 

Wa* Mner tlam than now and atreams wmild have 
b*M pUfitituf on the slopes} hut, feeling the 
mmuaw thi* view he also had recourse to the , 
Wbi&ad tbeery To Bmae famUfedr with the 
IMbMSt thtt seem an obMbiU expedient but 

bftaRtatuig accotmt g<von of me formatioa of 
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prehistoric man wiw such scienufic methods 

An exposed posiUon Innocent of spnngt was 
selected and straw or sonie other non conductor w 
heat spread over the hollowed surface Thu was 
next covered with a thick Ipyer of well puddled clay 
which was closely strewn with stones The pond 
w< uld gradually fiU and provide a constant supply 
of pure water due to cunoensation during the nlmt 
of the warm moist air fhim the ground on the 
surface of the cold clay Fvaporation dunng the day 
IS less rapid than this condmsatlon and the only 
danger is that the straw should be sodden by leakage 
It is for this reason thst springs or drainage from 
higher ground are avoided as running water would 
tut into the clay crust 

Some ponds of this kind no doubt of very early and 
perhaps of NeoUthic date miy still be seen in woiking 
rdtr others are of modern construction but to and 
from thi incient dew ponds (or their sites) can soows 
t mes be trated the hillside tracks alo ig which the 


herds were driven one leading from tht camp or 
cattleMnclosurc hard by to the witering place 
another leading back to avoid cuQfuston on the road 
l^se and other det ills as to gu ird houses and posts 
of observation are brought to our notice m the 
desenption of selected strongholds irt Sussex and 
Dorset and verification If indeed such is demanded 
must be sought on the spot bv any who have dowbtti 
or rivoi theories 

The banks that enclosed pasture-areas sometimes 
of vast extent were no doubt stockided against man 
and beast and may be compared with the base- 
eqtirt defences of the Ilorman burh, but the excavator 
pf Wansi^lm had an alternative theory that such 
brnks were sometimes erected for drfviiig game 
IncidentaUv the authors diiooutitenance the view Bnt 
the net fo tnrntipn the outwdrks tme 

ever effiiciently maorted Their extent wodlff 
hsfeetsimm for Bus duty a vast number of fighttigr 
oen stkhhi eafl 


6i2 


NATURE 


[AfKiL 


Ponibly in a few instnnces the nd^fes on tfie 
hill dopes may be due to outcropping strata and 
others mi^t suggest terrace cultivatxm but there 
seems ample evidence for the view taken that 
Neolithic cattle>tracks have survived to this day 
around certain of our most imposing camps ' 
Fading l8rge>scale maps a sketch-plan of the 
earthwoncs noticed would have made the description 
even more illuminating but the only matters of com 
plaint are that the botdc is all too snort and that the 
paper selected to tiirow up the detail of the photo¬ 
graphs IS as chalky as the Downs they illustrate so 
pleasantly 


HEm^ BENEDICr VEDUCOTT FRS 

O N April 6 there passed away one of the few 
survivon nmongiit the small body of men who 
laid the foundations of Indian geology Despite 

much excellent work chiefly by non professional men 
very little was really knosin of the geology of India 
and especiilly of Peninsular India Mfore the middle 
of the nineteenth century and as one instance 
amongst many the Vindhyans now beheved to be 
Archamn stere stiU classed with Gondwana Prrmo- 
Carboniferous straU and both were rented as of 
Jurassie age A comparison of Dr Carters 

Summa^ of the Gcoltgy of India between the 
Ganges the Indus and Cape Comonn published m 
1853 with the Manual of the Geology of India 
issued in 1879 will show the great improvement that 
todc place in the meant ime in our kno« ledge of the 
coundy 

In this change none had a larger share than Henry 
Benedict Mediicott Born in I oughrea county 
Galway he was the second of three sons of the Rev 
Samuel Midlioott rector of Loughrea and of Char 
lotte the daughter of Colonel H B Dolphin C B 
All Biree sons were men of great intellectual capaaty 
and of marked (Maguiality The eldest J G Medli 
cott became a member of the Geological Suney of 
India before his brother joined, he was subsequently 
in the Indian Educational Servke and died in 1866 
The third brother Samuel was a clergyman who 
has also been dead several years The subject of tiie 
present memoir was educated at Trinity College 
Dublin and after taking his degree was for a sn^ 
tune on the staff first of the Irish then of die 
Engbsb Geokmca) Survey In the spring of 1853 
he joined the Geological Survev of India under me 
late Dr Thomas Oldham but was almost immedi 
ately appointed professor of geology at the Roorkee 
College of Civil Engineer ng an appointment which 
he hmd until 186s when on some additions being 
made to the staff he re jo ned the Geological Surv^ 
of India and was made deputy superintendent for 
Bengal 

But during bis tenure of the Roorkee post he spent 
part of the year surveying for the Geolc«cal Survey 
and in hia first season s work he and his brother 
mode a primary step towards the elucidadon of 
Indian geological history by separating the ancient 
Vindhyans north of the Son and Nerbudda Rivers 
from the Indian QmI measures and their albes to the 
southward In sufisequent years whilst his brother 
mapped the last niuned strata he surveyed the older 
Viridhyans and th^ associates and to him we owe 
our ffnt recognitidta of the Bijawur and other ancient 
rocks between the old gneissic formation and the 
Vmdhyans In other years ho explored the Huna 
lajras and the ranges at their base between tht 
Ganges and the Rav! and be drew up the dasenp- 
tiM of the older unfosstllferous beds of the moun- 

Mtas and of the Tertiary and other strata fringing 
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their base which was puMMied In the yaht ^ig 
of the Indian Mtmom TMs cootams a MPSid| jto 
the b»tory of the Himalayas which has beM gstawtRSf 

**A^^mtSnmirto toe surveynn 186s (be 

protested that he really had reR^ned a of 

the staff throughout) he examined in 

the greater part of noiH^ India VaHous trdga 

of the Himalayas from toe 

Assam vaOey and the bill ran^ ‘LJSSUS 

the Peninsula Rajputana 

vallev and Satpura ranges 

Rewah ChhatismrhandSambalpur Oi^Nbgp^ 
Hasanbagh and Behar were visited and repmtea 

**01dham retired in 1876 and Mr Me^^ 
succeeded him as supenntendent a title su^utoi^ 
changed to director of toe ,The 

undertaken by h m as *up«nntMJ^t was a gei^ 
account of ^dian g~l^^ 

urgent and would probably tove^n written 1^ W 

oShom but for liitng health ^e 

Geology of India was published m 1879 and a ^ 

large portion including the account of the Aaoic 

ro<^ from gneiss to Vindhyans (which ^twresn 

them cover the greatw part of Indian 

and of the jgi^gv of the Him ilayas and st^IHma 

lavas in met newly half the entire work was 

written by Mr Mediicott himself 

great impulse was given to survw work b\^ new 

LpennteJident As regard publication 

voh^es of tht Records from 1877 are doubly in 

bulk when compared with 

volumes contain ng accounts of recent geoiogwai 
observations both economic il and scimtiflc reprewt 
tKtuaTfteld work of 

than the longer memoirs M, 

Throughout hts career as h^ of IM surw jar 
Medhwtt adopted i most liberal policy bf P®bhca taW 
HrXwed his staff to report on th«r own 
Irtelv and whilst assisting them in every way boA 
m t6e and m the sWdv he ne^ 
the credit of the r work Not only did he wdeome 
reoorts from the geologists of the turvqr but ha 
JSwwhed whenevw possi^ '""‘"'’“lif’lrllSS St 
a^ndent observers ^ tbis manner he sew^ ^ 
vSnaWe assistance of ** ^ 

whole of whose most important obseryan^ w W 
Sal history of toe <gmalayaa ap^^ 

Records of the Geological Survey of India 
Mndeflt and retinnsr he wa* neverthelew a j 

hiKlltSc anTinVndwfce <>«« «ait ^ 

WM ahown m the Indl^ Mutiny ^ 

companion despite *a mutiny of ^ S?ttLa?S 
should have accompanied them i» 3 

a Christian family who had fallen into toe Miw M 
>kb fmhnii Q moft gallant action the account of 
!fdI?tcoCS& smith i^head^Ro^ 
College and the commanding officer Atw tywmg 
frooithe Indian Survey 

at Cbftoo devobng himself to phdoaopbical Pyowan^ 
He published a coui^ of 
•Agn^cism and Fajto in 
Svolutlon of Mmd m Man but a Pft 


which he was engaged 

ptete A strain caused by btcycUng 

fe«rt symptoms some ydar*^ ^ 

bat rmsmy Was ma^ a PtSpse about » 

reduced him sq ***5J.‘* 

bear that he passed guiedy sway on April 6 wwft 

“m? MoiSicottlLainB »/2®®w of to^eoto^rf 
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ifa wa« a Fattow of t&o Royal Societ\ 
7 Ha tpedhtad dia miktaiy modal for hi 
■ m dM Mudiiy He waa abo a Fellow of 
"i Uoiveraity, aod from 1870 to 18S1 he was 
It of the Aamtfc Society of Bei^^ 

W T B 


a NOTRS 

Ttb report on the natural bletory coltecdona made in thr 
Mtarodc regioae by the Durevery Expedition to be pub 
mm byetha truateee of the Bntieh Museum and rdtied 
by Prof F Ray Lanhester T R S promiere to be of 
pattieidar interret and Importance The working out of 
the eoUaettoiis has been entruited to neatly fifty naturalikte 
each of whom will deal with raati>nal in which he i^ 
•paetany interested Inquurlee concerning the rootogiril 
aad botanical collections should be addressed to Mr T 
Jc«i«y BeU British Museum (Natural History) Cromwell 
Road) London S W 
TkB council of the Institution of Civil Engineers has 
made the following awards for papers read and discussed 
befom the Institution during the past seesion Telford 
gold medals to Lord Braeeey K C B and Mr C S 
Palmar, a George Stephenson gold medal to Mr I yonel 
B Clark a Watt gold medal to Mr J Ft Snell 
14f0rd (mmiuras to Messrs L h Vernon Har ourt 
R W Alleo and Wm Marriott a Crampton prise to 
Mr A Wood Hill and the Manby premium to Mr I O 
Pain The presentation of these awards together with 
those (or papers which have not been subject to discuss on 
and win be announced later will take place at the in 
augural meeting of next session Sir Alexander Binn e has 
haen dented preddent of the institut on in succeeaion to Sti 
GulUord Moleewortfa K C I F 
Ml W E Cooks Government aslronomer for Western 
Austraha writes to us from the observatory at Perth to 
direct attention to an unusual seismic disturbance in that 
^acd During March t there were three marked earth 
quakM in the apace of a few hours and these reached their 
Biwdma at l6h ssSm iqh oim and ish eadm The 
hmes are given in Greenwich civil time Each maximum 
was prsesded by tremors from fifteen to twenty minutes 
earlier and by a large wave from ten to fifteen minutes 
before the maximum It la noteworthy that the transit 
oircto was displaced considerably in both level and azimutb 
Aaothar earth tremor the greateet yet registered on the 
MOaa seismograph at Perth occurred on March 19 Ihtre 
were no preliminary tremors the disturbancs proper com 
manced abruptly and reached a muximum In 19 6m 
Tax workers at the Port Erla Biological Station dunng 
^le spring vacation include Prqf B HoQ«, Dr H E 
Roftf and Mf B Whitley (all from the huxhemKal de 
pkrtoMot of the University of Liverpool) Mr J A Dell 
aad Mr B Standing (from the Lniversitj of Leeds) Prof 
Rerdmaa, Mr W Dakin and Ur W A, Gunn (from the 
Untvdrsfty of Uverpool) and Mr Chadwkk the curator 
Prof Moore and hk party are investigating the changes 
Produoed In the growth of embryo# by alterations in the 
oonstitiihoa of the seawater and other amdltiortB of the 
^katatnant Thn other workera are eagi^ on vanoili 
df anolo^ rcMaroh The fish hatching Is now 
Ad vhpl«y smd more than three miltuilik of |ds!ce 
*>y ha*» idnady Inmni tamed Into the sea iMa month The 
blalM In the qmwalng pond ware ovMeotly about 
A mrtnigbt tadisr in repmduclag this seaaDn than last as < 
% fin* lortUlsed eggs wer« obtahwd on Fabmaty 14 and | 
« larga guanlity. as agamst Mandi 3 m 1904 I 
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Ir IS proposed to send out a qwcial senes of tclsgrajdiic 
time tignils beginning it 11 55 pm United Statea 
Eastern Standard Time (mean time of the 7S*h meridian 
west from Greenwich) on May 3 and ending at mid 
night according to the plan foBowrd daily at noon These 
special time s gnale will be sent out by request of the 
Amercan Railway Aswciatioit, wlA the approval of the 
Secretary of the New in honour of the InternatiWial 
Railway Congress which is to meet in ths capital of the 
Umtul States on the following day It it hop^ that thn 
principal observatories of the world will make ellorte to 
receive and time these signals accurately and reports of 
such observations may be made at once without expense 
through the courtesy of the various telegraph and caUc 
companies Ihis was done in the case of the New 
Year s Eve time kignals from the United States Naval 
Observatory which are reported to have reached the 
loronto Observitorv in ooos Lick Observatory ce05s 
( t\ of Mexi o oils Manila 037s Greenwich 133s 
Svdnej Australia 2 35s Wellington JJ / 4 oos and 

Ccrdtba Argentini 77s 1 rom the rapidity and aicuragt 

with which these line s gnals are transmitted over con 
necting land I ne is a result of long experii nee in trans 
m tting the duly noon s gnals It seems very probaUe if 
the telegiaph companies will take especial care in their 
trinsmsson and net nterposa anv ircondary clocks or 
hunan reliy th it they may serve to give fairly accurate 
deter lunat ons of 1 nj, tude at any t« legraph stition on 
the Americsn continent where they can be noted exactly 
and conpared w ih nreurat local time 
It wss decided in the Chancery Division of the High 
Court on April 19 that the public has not the right of free 
access to Stonehenge I he questHMi of free access wss 
ra sed by an a ti n in which the Attorney (leneral claimed 
an order against Sir Ldmund Antrobus to remove the 
fenc ng which now ncloses Stonehenge and on injunc 
tion to restrain him from erecting any such feniing The 
claim was based on two grounds —^l) that Stonehenge 
IS a national monument tf great Interest and is subject to 
a trust for its fre* user by the public (a) that there are 
pubt c roads running up to and through Stonehenge and 
that those roads have been blocked by the defendant’s 
feneng Mr Justice Earwell who heard the action de 
cidtd that both these riaims were untenable and he there¬ 
fore dismissed the action with coste In concluding thia 
judgment his Lordship is reported by the Times to have 
remarked I hold that the access to the circle wa# 
me dent only to the permission to visit and inspect the 
stones and was therefore permissive only and further 
that the tracks to the circle are not thoroughfares W 
lead only to the circle where the jniblic have no right 
without permiwion and therefore aro' not public way# 
The action Bcpordingly fails and ought nevtr to have 
been brought It is plain that the vicinity of the camp 
and the consequent increase of visitors compelled the 
defendant to protect the stonee if they were to bo prse 
served and be has done nothing more than is ncceoeary 
for such protection I des re to give the relators credit 
for wishing only to preserve this unique rebc of a former 
age for thr benefit of the public but 1 fad to appreaata 
their piethod of attaining this The first ctorni to die- 
pofseas tEe defendant of his property is simply extravagant 
•o much 10 that although not technically abandoned, no 
senoui ar^ment waa ^addressed to me la support of it 
The rest of the claim—for rights of way over the net- 
srork of tracks shown on the plahitiff’t pUiv~4f aucceMful 
would defsM the relators object If theae ivaya were left 
uiifeaced and heavy trefllc passed through tha circle there 



6i4 


NATURE 




would bo (root rHk ot injury and ovon without such 
troAc thore lo grant riak from tho increaaed numbora of 
paaaaraby Aa Sir Norman Loekyer (whoae mteraating 
appliratran of the onentation tboory to Stonehanga haa 
racently appearod) aaya m one of Ma arttdei — The real 
deatructive agant haia been man himaelf—oavagM could 
not have pUyad mora havoc anth the monument than the 

S wfao have viaitcd It at different bmaa for different 
* I feel no confidence that the majority of 
have unproved nay rather-^ Aetna parentum 
pejor avia tuUt Non nequiorea ’ It ta only fair to the 
defendant to aay that he la net acting capnrtounly but 
on expert advice for the preaervation of the atonen If 
on the other hand the roada are all fenced off the general 
appearance would be ruined and no human being would 
be in any way the better It la not immaterial to remark 
that thla la not die action of the diatrict or the county 
council to pr et arve nghta of way but la brought on dia 
relation of atrangara cm the ocore of the public intereat in 
Stonehenge ’ , 

'iHa death la announced of Prof A A right profeaaor 
of geology and xoology at Oberlin College eince 1874 
Tub Rome correspondent of the Daily Chromclc repmti 
that Veeuviua is ogam in full eruption and that earth 
quake shocks are frequent in the Vesuvian communes 
iHB French Government eayi the Brituh Medual 
Journal haa granted a subvention of 4000I in aid of the 
International Congress on luberculotls which ts to be held 
in Paris next October 

Da I F BARKia professor of medicine at the Rush 
Medical School Chicago has been appointed to the chair 
of medicine in Johns Hopkins University Baltimore in 
■urceasion to Prof Oalir 

A DiNNxa will be given at the Hotel Cecil on May 10 
under the presidency of Mr Chamberlain and with the 
support of the ju'esent Secretary of State for the Colonies 
in aid of the funds rf the London School of Troplcil 
Medii me 

\Ai learn from the Times that the twenty fifth anm 
veraary of the return of the Vega from Arctic regions after 
accomplishing the north east passage under Baron 
Nordenskjdld was celebrated at Stockholm on Apnl 34 
The King of Sweden and the Crown Pnnee and the other 
members of the Royal Family were present at the com¬ 
memorative meeting as well as Admiral Patander Minister 
of Marme who commanded the expedition 

A MvriNCT earthquake thock was felt shortly after 
f 30 a m on April ay over a large area in the north of 
England including parts of Yorkshire Derbyshire 
Nottinghamshire and T inrotnshlre The shock ta reported 
to have been aimuatakable and to have lasted aevend 
seconds fhera is a want of agroemant in the report! aa 
to whefiier the movement was from weft to east or vtt* 
verti and it la not clear If one or two shocks occ u rred 
A heavy rumbling sound it anld to have been heard at 
Sheffield Selby Workaop end other places 

On Tuesday noxt, May a Prof L C Miall will ddiver 
the first of three lectures on the Study of hxtinet 
Animals ’ on Thursday May 4 Sir Jamas Dewar will 
commence n course at three lectures on ‘ Flame " afld oft 
Saturday May 6, Prof MarahMl Wnd will begin a coura* 
of two lectures on * Moulds and Mouldinesa The Friday 
evamng dMcouraa on Mav $ will ba daitverad bv P(Of 
M F Armstrong the subject being ‘ PreUems Under* 
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lying Nutrition on May n by Prof S POk NhheMp d* 

The Pleasure due to JUdlatlOn,” and on llito >9 hy Mi* 
Chnriaa EUot on “ The Nativa Rnoea of ttw BrItMt BMC 
Africa Protectorate ” 

Trb annual meebng and coovers aal ona of tbs S^kwhe 
Society will be hdd by kind permiaalon in the theafsk dhd 
holla of the Civil Service Commission, Bfulington Om:idaiaa> 
on the evamng of May 3 Lori Avebury wiffaglva the 
annual address Mrs Duldnflaid Scott will above haf 
kammatograph picturaa of opening ftowari, filr FrOd 
Pnork will describe the work oi a woolbborlng Yaap v»iA 
the help of some moving elides Mr <Ntver G l^ie Will 
contribute a short lecture while Mr Fercival WeataU has 
promised to give an account of the ncHona of n young 
I cuckoo and to show photographa In illuatratioa ot them 
I rhere will alio be many exhibits, including mieroseppaft 
I lent by members of the Rovsl Microscopical Society and 
the Quekett Club All paitirulare may be obtained from 
the honoran secretary Mr Wilfred Mark Webb so 
Hanover Squan W 

A LAftOB portion of the aeeond part of the firat vfthime 
of the Proceedings of the iianehttUr Fnld Cluh if taken 
up by the beautifully Illustrated article on protective re* 
aemblancas in insects by Mr M 1 Sykes which was 
summarised m Naiurx of March 30 In addition lo 
a number of ahorter articles mostly thj»aproductloiia of 
addresses delivered at meetings of thoYmb tbs volume 
contains the reports for the years 1900 a^ iqoi togetiiar 
with lists of of) erra and council 

Tm first article in the Imh NaturaUst for Apnl is 
devoted to an illustrated deamptktn of the Patterion 
Museum in the new People a Palace at Belfast The 
greater portion if this natural history exhibition is con¬ 
tained in n lofty chamber 75 feet in length by fast in 
width the work ot planning the caaes and obtaining 
spciimens with which to fill them was entruatsd by the 
mant^era of the palace to Mr R Patterson who aaem* 
to have carri<>d out his task with conaptcuoua success 
Specimens were contributed by a large number of dmoTS 
and Mr Patterson himSelf bas consented to act aa honorary 
curator 

Ikom the Bergen Museum we have received cepiaa of 
the Aareberetntng and the Aarbog foe 1904 The former 
oontaina photographs of three exhibits added during the 
year to the vertebrate series Of these the groups of 
snowy owls and of ■ea'i ogles appear unexcaptlonabla, toft 
we cannot congratulate the authorities on the plan of 
l^acmg a red dear mounted on a quadrangular wooden 
stand in front of a background formed by a picture of a 
fir plantation bordering a church In the Ai»t^g the 
most important communication Is one by Mr It Hdya 
dsalmg with the methods of curing salt and klppsrsd 
flab, and dsacrlblng tbe mycatoBOa (requantly do v slopad 
during or after the process 

Wa have received a bound copy of the second votuasa. Of 
*' Marine Investigations in South Africa,” lasued Id Ca^ 
Tosm by the bspartmsot of Agnculture of Caps Colaiiy 
Although the tide page is dated 1904, the wbeds sf the 
tfeven papers eootaknd la the votums ware publMisd dwtag 
1901 and 1903 Tbs sntijecti induds CmtaeM, hjT As 
Rav T R R Stsbbiag MOtlusca. (two psp«m), if Mr 
0 B Sowsrby. fltiwt (three papers^ by Dr GMUhl, 
dseiMsa flahsi^ by Mr Bowlengeri epr^ Mr 
sponges (two papars), by Mr KnkpUriidti and C«Mm 
eurtants SsverM qf tho artidas Bavs Ma» apdasd kt fit 
omumns aa they erars Issued 
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f9 tbit April muAbw of tho Jounuit tf Anutomy and 
H t mOf g} Df A K«(tb oofltnbutM a tiioucbtful articl* 
OH li« aHtw* of the memmaben diaphragm and pleural 
tav^ 'Die pleural cavity he cenudere to have been formed 
^ a barala like outgrowth from the general body-cavity 
tte dt ap bragm thut betng formed by a poitwn of the 
arijllpai outer wall of that lavtty Conatderable intereit 
hipo attadM to a paper by Dr A A Gray on the mem 
bittootta Myrinth cd the internal ear of man and the veal 
la the oourae of which it it riiown that eealt poncM in 
tliia region large oMiths comparable to tfaoee of 6ihee 
Altfaoughathe preciie function of these structures Is at 
present ahknown, it would appear from their occurrence m 
the t*0 groups Hiat thev are correlated with an aquatic 
eaifteace 

Im the second of a beries of articles on Canadian life 
pqUMted m the Apnl number of the Empire Revteu 
Mr A P Silver of Halifax gives a graphic description 
of the wild or feral horses inhabiting u large drovec 
the storm swept SaUe Islmd This island which lies 
about eighty miles to the eastward of Nova Scotia consists 
of an accumulation of loose sand forming a pair of ridges 
umted at the two ends and enclosing n shallow lake tracts 
of grass are to be met with in places as well as pools of 
fresh water Ihe droves of wild horses or ponies and 
herds of seals appear to be the chief mammalian in 
habitants of the island It is generally supposed that the 
original stock was landed from a Spanish wreck early in 
the eixteentfa century although some writers make the 
introduction much later Five and twenty years ago the 
number of ponies was estimated at between 500 and 600 
at the present day there are less than aoo divided into 
five tro^ Not more than two thirds of these are pure 
bred (he remainder being the oBsprmg of mares crossed 
with Introduced stallions Die introduction of these 
foreign stolUons (which ts to be regretted by the naturafist) 
has been a matter of great difficulty at the strangers 
were attacked and wounded by the leaders of the droces 
lha author comments on the striking likeness of these w Id 
pontes tp the horses of the Parthenon friese and to the 
now exterminated tarpan of Tartary They alao seem tc 
resemble the wild horeea of Mexico although the r coat 
IS doubdets longer Iheae rcsemblancea teem to point to 
reversion to the primitive type of the tpeciet All colouri. 
eave grey charactenee the pure bred stock but chestnut 
With A dark streak on the back and on the withers it the 
meet common tint after which come bays and browns 

Phot H F Osbobm has been good enough to tend ue 
a coUeetlon of papert publiriied by htmaeU during the past 
yeai't imne of which have been already noticed in our 
columna Among the latter is one on a le-daesificatlon of 
repdlci from the Amencan NMkraUtt of February 1904 
Ki wtkieh it ia proposed to divide the dase into the brigades 
Di a paM a and Synapelda Ihis plan la fiir|h^ elaborated 
m part viii of tha first volume of the Mnwairi of the 
Amidicaa Museum, which it well illustrated and gives 
the IsafUhig diaracterutics of a luiodier the chief groups 
Ihe budget also mcludes three papert from the BMetin 
ed the (^mas^an Museum one dealing wit)i aauropod 
dmoaaun, the second with new Oiigocena rspressntatives 
of the hem dne, and the third with amadllkia from the 
Bndger Eoesnoh Aft ifttsfestlng feature ra«o^ in the 
^ tbeee w the diecovaty that in sohm. eft id the 
diiweaurs the firm digU of the dpradoot was alone 
fdth ft dftw or at all events ynth a claw of 
Iwga stss. The disbovsry of what are ngaxded as ancee 
trpi ftdftddqitas (apparently lurnMied with a feathery skin) 
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m the Bridger Eocene is of much interest from a distri¬ 
butional point of view It IS noteworthy that these animals 
were described under the name of Metacheiromvs under 
the impression that they were allied to the aye-aye 
(Chiromys) 

Ih a communication published in the Antsficoa Journal 
of Settnet for Apnl 1904 Prof Osborn summarises the 
paleontological evidence in favour of the theory that 
nianmahan teeth are denied from a primitive tntubercular 
type and comet to the conclusion that it stronglT supports 
the theory Reftrence mat also be made to the preface 
to vol 11 of the BuUelmi of the Atnertran Museum (ifipfi- 
iqo3) in which Prof Osborn gtvei an interesting account 
of the explorations and researches carried out by the de¬ 
partment of vertebrate palsontology durmg that period 
Special endeavours have been deioted to collecting the 
dinosaurian remains from the Upper Jurassic of Wyoming 
and Colorado 

A CATAtoouB of second hand books in vanous branches 
of botany offered for site by Mr F t Dames Berlin 
has been received the sections best represented are tl& 
diatoms and desmids flor'is and tha works on anatomy 
ind physology 

An abridged report on the rxpenments with seedling and 
other canes in the Leeward Isles in 1903 4 forming No 33 
of the pamphlet senes of publications of the Impenal 
Department cf Agncultuie for the Ifiest Indies shows n 
ertam amount of disergence from the results of previous 
years in the list of canes anranged according to sugar 
produition Dr T itts the officer in charge attributes 
It to the dryness of the season In Antigua Sealy Seed 
I ng V cane of great vegetative vigour appears first on 
the hat wh le U aoS wh rh still retains its chararter of 
producing the purest juice drops to the fourth place A 
system of comparing the plante according to the number 
>f stations in uhi h they figure among the first seven 
prom scs to determine those most suittble for general 
pi tnt ng 

A iiORA of the Cal utta district where the district ex 
tends s xty miles south and forty miles in other directions 
has been c mp led I v Dr Pram and is published as 
vol III No 3 of the Records of the Botameal Sarvey of 
India under thi t tie of the Vegetation of the Districts 
of Hughli Howrah and the 34 Pergunnohs The larger 
part of the district is alluvial nce-country but a dry area 
occurs in the north west and the West bunderbuns In the 
south comprise swemp forest ind muddy ireefcs Th flora 
IS not confined to w Id plants but includes crops and ftreee 
or riirubs of cultivation lha list of crops with the 
original home of each brings out vary clearly the varied 
sources from whnh they are derived as compared with 
fifty native plahts twenty hve are traced to the Mediter¬ 
ranean area and about twilve each to Africa and America 
bes dee other Asiatic species 

Bxsoat locating the post of Government mycologist In 
Ceylon Mr J B Camitfaers placed on record in the 
Cirrolori (vol li Nos all and 39) of the Royal Botanic 
Gardens his observations on two cankers caused by species 
of Nectrta on tea bushes and rubber trees respecHvety 
The tea ^kor which has been kmwn In India for soim 
years was found over a large area of the tea districts 
moro atp^ially at the high tlevaitons and on some of the 
fineit tea pidntatkma the fungus spreads In ttie soft Httues 
under Ittc hark but produces rrarks svbere the spores are 
formed T^e Nectna on the Para rubber tieee is more 
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inndiout u Ave i« generally little or no evidence ol Ae 
diteane uittd Ae baric ii peeled The uune remedy Aa< 
of cuAng out and around Ae dieeaeed areat la recom 
mended In boA caaa« 

Tna Trentaetum* of th* LttettUr liUrary and Phde 
Mophieal Socuty (vol lx part I) contain ueeful notee on 
the exeurelont made by Ae wveral eections The loaety 
•eeme A have gone far afleld in it* etudlee Thut Mr 
Fox Strangwaye conducted a highly Interwting excuruon 
to Whitby and Dr B Stracey contribute* a aketch of 
the igneou* rock* of Morven and Ae Inner Hebrlde* 

Ma G K GtunT has nibmltted to the trustees of the 
Carnegie Institution ( Year Botdc No 3 Washington) 
a plan for the investigation of subterranean temperature- 
gradient by mean* of a deep bormg in plutonic rock It 
IS proposed that the bonng be carried to a depth of 
6000 feet and that a * te be selected in Ae Lithonia dts 
trict of Georgia Here a fairly uniforn and massive 
granite extend* about ti ree mile* in one d rection and too 
ntiles in another It is regarded as of early PaUeosotc or 
older age 

In an irtcle on Ac pre Glsnal \ntlevs of Northumber 
land and Durham (Quart Joutn Geol Soc February) Dr 
D Woolacott point* out that while borings have proved 
buried valleys in the tower reaches Ae higher parts of 
Ac ancient valley* belong to Ae present drainage Tbe 
Tyne and Tee* were the major rivers and the land stood 
at a higher elevation than now The greatest recorded 
Alckness of drift is *33 feet and the maximum depth 
below sea level is 141 feet The auAor distusses the 
character of Ae uplift the distribution of Ae drift and its 
subsequent ero* on 

TiU Nile flood 11 relat on to the variations of atmo 
spheric pressure in northeast Africa has been the sub 
ject of investigation by Captain H G Lyon* Director 
Genirai Survey Department of Egypt and the important 
result* of the inquiry were recently communicated to the 
Royal Society The paper itself is too lengAy to allow 
of even a brief abstract being made in this place but a 
risumd of the conclusons at which Captain Lyons ha* 
arrived may be given here Instead The curve of Ae 
Nile flood on the average vone* inversely a* Ae mean 
barometric pressure of Ae summer monAs high and low 
pressures accompanying low and high floods reopectively 
The pressure variation* are similar over wide area* from 
Beirut to Mauritius and from Cairo to Hong Kong and 
are generally of Ae Indian type of curve of the L^kyera 
or Bigelow * direct type Somet mei Ae pressure at 
Beirut and Cairo 1* in disagreement wiA that of the reet 
of the area approaching the Cordoba type of preesure 
of Ae Lockyers at the indirect type of Bigelow Con 
•idermg monthly meins of atmospheric pressure Al* 
reUAon is more clearly shown and pressure above or 
below the normal m months of rli* rsiny maaon of 
Abyssinia coincide* rlosely wiA deficiency or excess of 
rmnfll 1 rom .flC, to 1903 an accurats predictloa of Ae 
flood from month to month could have bm made In eix 
year* out of sevan Usng Ae conclusions derived from 
Ae above discusmoa for Ae condition of Ae Nile flow 
during Ae presebt year Captain Lyons write* — WA 
weak summer rains and high pressure condition* m Sep¬ 
tember and tbs first part of Octobw no large amount of 
wator can have been stored up la tbe soli of AbyeriiOa, 
so that dw springe will run 08 early and a very low etog* 
may be expaeted in 1903 
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Tkb next meeting of As Apiarloan InatUuta ol MliAgr 
BDglaeefs wiU be brid at Wasbingtoa la May 
attrition will be devoted to Aa dlscuesion of psipara A- 
latlng to the genMi* of ore deposits 

Thx gas turbine hu been tegardad as A« loglesd^ 
successor of thr steam turbine and mimarous devicea bays 
been suggested to convert the energy of Ae eeafloeih ftp- 
duct* of combustion Into meAanlcal power lAa p<^ 
in Ae current ssue of the SHginttrmg Uagaam tfr 
C E Ludee examine* Ae tbennodynaimc principtee to 
voived in such device* and Aows as An rssult pf dxpsri- 
ment* conducted at Columb a Univerrity that Ai* con 
version is not effected by free expansion In sim^ poxslM 
In Aort the pure gas tuAine provided wiA Ae sinqito 
noxxte* used by team tuAines is a failure commerclalty 
and cannot be otherwise until some method ha* been iatai 
to make rskults by free expansion more nearly equal to 
Aose obtained n cylinders 

In the BngtHeermg and Mtntng Journot Mr J B Jaquet 
give* parti ularc of a severe exjdosion of rock Aat occurred 
in Ae New H Itgrove Mine New SouA Woles oo 
December 14 1904 The Aock was felt throughewt the 
ountry for j n le or two around and the area affected Wa* 
more Aan 30 fret long and 100 feet high These Sudden 
outbursts have long bean a source of anxiety to Ae miners 
of HUlgrove and Aere is evidence to Aow that they era 
ncreasuig in v olence as greater depAs^wre reached 
Explosive rocks have been described a* occurring in many 
part* of the w rid In the DerbyAua lead mines for 
example slickens ded rocks wsre described by Mr A 
Strahan a* being liable to burst on being scratched wiA 
I a pick It ha* been suggested that Ae bursts are due to 
molecular strain to ocxluded gases or to a comptesslon 
of Ae dates upon their being intruded by a toast of 
granite Mr Jaquet believes Aat Ae Hillgrove bursto are 
due to the walls being in a condition of strain and to Aa 
fact that the slate will not bend it only bresks and dis¬ 
integrates into a number of fragment* 

On account of tbeir resistance to Ae action of sea 
water and of their mechanical properties when heated a 
number of spec al brasses have dur ng the post few years 
been applied in naval construction In vl^ of Ais a 
paper publishel by M L Gulllet in the ButUHn 4 a U 
SoetdU d Bncouragtmant becomee of some general 
interest it deals in detail wiA the choagee to the 
mechanical properties and in Ae mirrostructure of typical 
brasses which are caused by Ae addition of lead ito 
aluminium and manganese The Influence of alumlnton 
It particularly note worAy On adding from o $ pet cant 
to 4 o per cent of this metal to a braea contMnlng do per 
cent of copper and 40 per cent of sine a deep 
colotar is priced whilst after oildtog mere than g 
ceto of aluminium Ae alloy become* superbly t<M> 
ctooured Iht* effect is at its maxiAum at 7 per cent, 
wiA 10 per cent of aluminium Ae colour has baeoiW ■ 
advary white Correapording wiA Aese vanatliAa pf 
colour striking changes m the internal structure ai tlw 
alloy may be traced It may be added that alumtotam 
beasase have been applied tn Franca In Aa cMiemMAki at 
submarines but they have not as yet given cotopllf* 
satisfaction 

Tub March number of Ae Cfaautta oontama a« totor# 
tag paper by Nlo^ Poppadi on tha ccagutottoo of 
ioiuHoat of rilleto odd under Aa wffueoca of vgriOHe 
staaceb. Organic compound* suA aa |jto«oae> s aae fa eoea, 
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tSlft akolMJfl ftc do not produt« congelation and the j 
j^l|«ne&wn(Mi <e«n« to be fanbated soleljr bjr the preeence of 
Ibe poatthra km of an eteOrtdjrte The ncgabva ion appar 1 
enttr te Vitta Wiflioat Influence on the rata of coagulation 
flqottakfit quantUiee Tor initance of eodium chloride 
eoiftun nitrate and aodium sulphate cause coagulation to 
«cdur at exactly the aanie rate The nature of the positive 
W on^ttw other hand exercises great influence on 
cpagulation In the case of the alkali metals the rate 
d ep en ds on the atomic weight there being a regutir 
science tn the order lithium aodium potassium rubidium 
e#wm ^e metal of greatest atomic weight bringing 
about coagulation most rapidly Traces of acids ind of 
add aalts however inhitot coagulation an abnor 1 at 
behaviour of the hydrogen ton being thus indicated whilst 
alkalis always increase the rate of formation of a 
coaguhim 

Msasas Buroovkb BoaMOOES amp Co have recently 
sent us a new edibon of their pnre list of pure chem cals 
and reagents manufactured by them Part ti of the rata 
logue contains a list of chemical and physical apparatus 
for lahoratory or lecture purposes 

Wa have received the May Issue of the ^tonykurMt 
Ktgamnt an excellent example of an illustrated college 
magamne Fhe science notes which are entlrdv astro 
nonucal are illustrated by drawings made at Stonyhurst 
Observatory of the great sun-spot of February There is 
also a collection of notes on the bird life of the rottegc 
tbstnct 

The Camhridgs University Press has published the first 
supplement of the second volume of The Fauna and 
Geography of the Maldive and Laccadive Archipelagoes 
being the Account of the Work earned on and of the 
Collecdons made by an Expedition during the Years 1899 
and 1900 which is being edited by Mr J Stanley 
Gardiner An Index is in course of pcepsrttion and will 
be pubiiihed shortly 

Paor J J Thohson s work on Electricity and 
Matter containing tlx lectures delivered by the author 
at the Uawerrity of Yale in 1903 has been translated into 
ItalMH by Prof G Fai and published as one of the 
Hoepk manuals. In the opening paragraph of a short 
iatn^ctlon to the work Prpf Fai quotes the remark 
made by Sir Oliver Lodge In our columns that the volume 
It *'Altogether a fasdnating and most readaMe book for 
etudsMs of physics and chemlstrv 

Wt have received from Meatrt Taylor, Taylor and Hob 
son Lid of Leicaster a very needy got up cetalogua of 
duir pbpt^aidiic lenars Tim as is wdl known are of 
nuny vanatlss and the particular features art that they 
an composed of dine thin glasses unoemented and 
accurately adjusted to produce with full ^jartura sharp 
deflpition evenly throughout the plate The principles of 
the actum qf a lent are clearly described and illustrated 
by Mr Willjam Taylor and an intereatlag series of illus 
tratiow Is given showing the manlpulatum of the glass in 
thMr woHca from the rough blocks to die fltdriied lenses 

rna 1905 issue of the Statsaraan s Year book baa 
flow bean published Messrs MacraOlaa and Co Ltd 
The stabttfeal and other Information m the new ttsus has 
bean brought up to the latest availaUs data. In aoma cases 
10 ths dnrf of 1904 Much altention has basnilnvolved by 
the Apglo^Freo^ Convaotion of 1904 add hf the adminis 
hMtive f a ar r angement of french West Afirtm possessions 
Tha space dsvotad to Germany as a whi^ e^eemUy 
ndueetion hat beeit incnsated Bulgarian ttatisties have 
beee sipirii asteudMl tha Philippine trienis have been 
Inflted aiMrt fully, and numarout oAer ssedons have 


been largely ra-wntten and thoroughly rsvieed Two 
intereeting taMes are included one showing the lessta 
sustained by the Russian and Japansse forces ui the pra 
sent war and the other tbowuig the penetrative power 
of the projectiles used As usual the maps and diagrams 
are numerous well executed and of great value—among 
then may be mentioned one showing the new naval 
diatribut on scheme and one illustrating the British meat 
imports from abroad The Statesman a Year book If 
likelv tong to retam the h gh place it has held for many 
years among books of reference 
The annual report of the Board of Scientific Advice for 
India for the year 1903 4 baa been received With the 
exception of that part of the report relating to the worit 
of the Survey of India it is bs^ upon the depaitmentsl 
reports for the year under coruideration The information 
included s arranged under the following headings — 
trgonometr al survey topographical survey forest survey 
cadastra] and traverse survey geographical surveys ai^ 
reconna isances total outturn geodstk manna survey 
astronomical work meteorology geology sootogioal 
survey voter nary science botanical survey applied botany 
and chemistry It is worthy of note that the report con 
tains no hat of names of the men of icience constituting 
the Board of Scientific Advice nor are there reports of 
any meetings of the Board The portion of tbs rsport 
relating to the work of the Survey of India is bassd on 
the report of that department for (90a 3 published m 1904 
and certain other items embodying mformatlon of later 
date than tl e penod covered by any of tha other reports 
Tha publication os a whole may be described as a 
rdntmd of individual departmeotal repmts it contains 
siarcely anything m the way of recommendations for the 
future gu dance of departmental work and tittle that it 
to be idem fled as the special function of a Board of Scien 
tific Adv e 


OUR ASTRONOMICAL COLUMN 

Asteonouical Occuerencw m May — 

May I Veata 6 S of fl Leonis 

s 9h 38m Minimum of Algol (fl Persei) 

3 fib Epoch of Aquarid meteorK shower (Radiant 

. 3. conjunction with the Sun 

, fi 5b 38m tofih 30a Moon occulu a Taun (Aide 
horan) 

8 8h Mars m opposiboii to tbe Sun 
„ IS 8b to qh. 53m Moon occults A Looms (stag 

4fi) 

„ 15 Venus Illuminated portton of discmo 100 of Mars 

bbrs in conjunctkwi with Moon, Mart 5* lOf S 
xr...-n. .1 M^est W elongstkm 3S*afi 
of Algol (flJersei) 

Outer major axis 01 outer niig^39* Jo, 
minor axis of outer nngm jT 88 
„ 35 ijh Satnm 10 conjunctiao with Moon Satom i’ 39 S 

hLEMEMTS AMD EpHEMSMS FOB COMBT I9OS O (GUCOEINl) 
—A set of elements End an ephemens (April fi-mi) for comst 
igox a have been communicated by General Boasot of 
the Nina Observatory to No 401O of the AHfonomuehi 
Nachnekttn These were computed from observations 
mode at Nice on March sfi s8 and 30 and the elemtnta 
agree dosely widi two other sets cmnputed at Harvard 
and Paris respectively and published m tjm sws jou^ 
Tbs rlsnkintr and an extract ftoiti tha epbemerls are harti 
l^ven 


a3h Mercniy at g 
iih son Mlmrai 
Saturn 


T al905 April 4 141 (Pans M T) 
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AiiHI*6 5 9 33 +43 *« 

vt 815*4 +43 3*8 

98 8 ai 17 +44 *4 3 

*9 8 47 15 +44 47 3 . 

30 83311 +45 *7 5 9 9*47 08* 

BnghttwH at tun« of <liacov«ry«i o 
An obaenration by Dr Pallta at Vionna on April 8 gav« 
a (orrectioa of H-a« and +0 a 
CilANOu OK M*iut~~A Megnua from Mr Lowoll pub 
lithMl in No 4010 of the AetronomMch* Naehnehten 


reported are again Udting place tn eome of the Martian 
featuree Die Mora Erythr^nun juit above Syrtia hai again 
changed from a blue green to a chocolate brown colour 
Ihie chaitfe firet obierved by Mr Lampland on April 4 
and the Martian eeaeon now torretponds to our February 
In a oomiminlcation to No 4 vol a 11 of Popular 
4tlro»pmy Prof W H Pickering (diaerve* that ice wiQ 
probably begin to form it both polee of Mare during the 
preeent month the north pole being turned towarde the 
earth at an ongle'af lo'-iy* Thle oppoeition is particu 
liMy favourable for obeervationa of the green colour over 
a greater part of the planet a surface at Mars will be 
more favourably situated than dunng the preceding or the 
follow ng oppaeitKMi Its apparent mometer will be from 
13* to 17* and the poles should appear either of a pure 
wh te a light yellow or a vivid green colour the first 
named being due to hoar frost or snow the second to 
clouds and the last named in part at least to vegetatioo 
PiioToosAPHY or Planetabv Nebula —In No 356 
of the Obttrvatorv Mr W S Franks suggests that 

S iiol attention should be paid to the photMiraphy of 
notary nebulw by those observatories which possess 
g focu * cameras Wh 1st using the late Dr Roberts s 
08 ifich Starfleld reflector Mr Pranks attempted to 
^otograph these Interesting objects both with and with 
out a secondary magnifier but in the first case the images 
obtained were Indistinguishable from those of the surround 
ing stars whilst In the latter the definition was very un 
satiNfactoiy 

One point which is strongly in favour of anyone enter 
ing this field of research is the fact that the li^t emitted 
by these objects is of a highly actink character necessi 
taring only short exposures 

Kadisl \ BLOcinxs or Stavouo velocity Stabs. — 
No 3 vol I of the UtIteiluHgeii of the Nicholas Observ 
atoiy Pullcowa contains a number of results obtained by 
Prof Belopolsky for the values of the radial velocities of 
ihr standard velocity stars Pach of the values was 
obtained from the measurement of about fifteen iron I nes 
on a single plate and the date time and hour angle is 
given la each coac Ihe stars dealt with m the present 
pubi 1 abon are a Ar etis a Persei « Pagasi and 
g lieminorum and tak ng the mean of the several values 
given in each coat the following respective velocities are 

oblplned-IS 30 km -114 km 4-5 7a km (one 

plate) and +4sr km 

Maonitvdb FgOATioL in the Rioht Ascemmobb of the 
I BOS Stabs —In Bullettn No 7a the Lick Obaervatory 
Prof R H fucker diatussea the magnitude equation 
•vhlch enters intd the observatloiia of the right aeceneMA* 
of the Eros stare as obeerved at various stations engaged 

In the work Cpmpa--- - ^ ^ 

aecoad Eroi hats U ____ 

amilarity betweHn the two aeU obeersed _ „ 

station difisrent instruments and probably in aome caaM 
different observeys having been employed At Lkk the 
effect of magmtude bus been mrasurtd by ecreen ^serv 
ations at three different epoclui for the aaniq observer and 
instrument For qlodt stars fba eorrectfon obtained was 
" ‘’®7 wood per magnitude and aasuming it to vary with 
deefinarion this would give 0010 second and 0.008 second 
per magnitude for ilw first and sveo^ lists respectlvdy 
(onnrmation of this in general is found In tba Kdnigt' 
bm results obtained with a eloLk-driven micrometer ip 
which It IS assumed Ifiat the magnitiide equatioft u 
^ImlnaM Otto tablee given eh«w the vaHa%n of the 
error with varybtg magmtudei 
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carried out m a w^ equipped laboratory 
the most successful ai thess tnstmitioqs Is dMt 
iverpool Morins Biology Coduntttes el tabll iks d 


MEMOIRS OS MURISB MIOLO 0 Y 
THE Uady of marine life by to «a^ te not wMy » 
+ drii^aul occupetfon in itself, bat Is now eo m ideifdi 
at en ahnoet eeeential pert of to tratnto of e»s*| /tott 
bnioglM It IS also one of tosfnoat friritfol Itto « 
inquiry for to elu ci da t ion of to fttndamental prtMMW 
of budogr Several marine stetloae hlive noeH hom 
erected on our coa«s in which a aaturaUst may ffto * 
practical knowledge of to nch fauna knd fipra of to 
sea and where he may apply those modem dhd Often 
oqtansive methods of expenmant and rstimtii whldh ^ 
only be car--* —--" —1.1.—^— 

Among I 

of the Li\_,____ __ 

lint on Puffln Island in 1887 and suhsaquentiy moved to 
Its present quarters at Port Erin It is tiilefly due we 
believe to the efforts and enthusiasm of Prof w H 
Herdman that th m laboratory waa founded To help to 
student to make good use of Its resources Prof Henman 
la now editing a senes of small practical monogruin 
known aa the L M B C M*mo%rt Much vSuSle 
time may be wasted many serious erran may be oom- 
nuttad and many precious opporhinitlea may M loat m 
the practical study of manne biology through to want 
of pn^ guidance or through the ignorance of the 
literature of the subject Wtil stocked libraries are rarely 
to be found near at hand and moreover it often happeae 
that the commonest animals and planU are just toes 
which have been least completely deecnbed in readily 
aceeetible works It is with a view to remedy * these 
defects that the memoirs ore being pubbohed As to 
editor ttils us ui bit preface the series deals with those 
types which have hitherto not been ndequatsly deecnbed in 
Bnglitii text books and laboratory manuals 

home thirty volumes are promieed They range over 
almost the whole of manne life—from the diatom to the 
sea weed from the sponge to to porpoisa Twelve volumes 
have already appeared These are —(i) Asetdia by to 
editor (a) Cardium by J JobnsteiM (3) Echuuia by 
H C Chadwick U) Codium by R J H (Hbeoo and 
Helen Auld (5} Alcyoolum by S J Hidceon (6) Lepeo 
^theirue and Lernma by Andrew Scott (7) LIneue by 
K C Punnett (8) Pleuronectee by F C Cole and J Jtdm- 
skme (7) Cbondrus by O V Dorbivhin (10) PateBa 
by J R A Davis and H J bleure (u) Aranicto by 
J H Aahworth (is) Gammarus by If Ciissani Not 
only IS a detailed and orcurate account given of to struc 
ture of each type but its habits life history and entoy- 
ology ore also dealt with and its economic ' aspa rt s 
are not forgotten 

On the whole the venous mmiognqdu ssem to ua 
most trustworthy and reflect great emit on to worit of 
the authors who indsed are Tor the moat part speclBl^ 
therougiily familiar with the types they dMcribe Yet it 
mult be confesicd that the volumea diffor considerabte la 
merit and attractivenese Some of them contain iKtle 
that is either new or onguial Among the moit intsraet* 
log of tboee already published we may mention to ewti 
lent vidume on to plaice Pleuronectes by Messrs Cold 
and Johnstone which has already been reviewed m NJAUEE 
also to memoir on Arenicola by Mr Ashworth J9oth 
tfaesa seem to us modtis of what such monographs touid 
be—clsor and practical descriptioas of the anatomy and 
Ufsdiiatory of the animals eoncsniq^ with tome dlSuttlen 
of the general pn^enje auggeeted and good ilhistratfons 
Naturany enc—*• **“ —*■—^ -- -- 

- inde^ whether it is reidiy we^'wlto'toM' 

mjcing In such monographs figures illustrating to ff* 
vefopnient which can ba found m almost any texHioeh. 

* While both a tabto of oonteiits at to begmolag; and 
an index at to end, may not alwaya be nerasti^, Jet 

scatetiy clear enourt but conaalenog th--- 

price at which toy aye issued to B ^ 
aEcellently printed and fifastrated They v... 

aa g urnee s the appeamnoe M to Mmalait« volumsm 
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THit PHYSICAL HISTORY OF THE 
VICTORIA FALLS ^ 

^XITK^N Of Llvingitom dttcovMwl the Vlcton* Fell* in 
iSiS he eougfat^to es^ein their oricia by eaUing 
(h fotdutie •gcney end etnted that 
theg erew '^cbnply c*u*d by a 
ci«ek made m the hard baealtic rock 
frp* the fight to the left bank of 
the Zadlbea and then prolongrd 
Irpm the Mt bank away through 30 
otf 40 nulea of hUU AU wbe^uent 

trafyeHrra eupport the eame dea 
but in mb aiiicle Mr Molyneux m 
the firof raebieal Joutnai cla ma 
that ai at Niagara the combinat on 
of caftmi gorge rhaan and fall* a 
due to ercwon and the conatant rr 
dutnng action of the Zambez R ver 
i) 

la explaining hit theory the 
author flrtt refrrt to present day con 
ditiona of the river and dividea t 
into three portiona the coaatal 
etMidHng 360 nulea up ae far aa the 
Kbbrabeaa Range—a portion of the 
mountain afcit of Smth Africa— 
thfcmgh which It runa In a gorge 
3< to 40 milee In length Tho 
qtkldh reach la 600 m lee long n 
lour lying country and la d v ded 
fmm the upper regiona of the r ver 
by the hi^ Victoria Palle looc 
imtea from the ooaat 

The geology of the country around 
the fane la dten rfeetched briefly 
During what woa probably the 
Tetdary period South Central 
Africa waa aubject to vlgoroua vol 
cohla action the concrete forma of 
which can now be seen m the de 
auoad and expoaed lava flowp of the 
Limpopo and Zatnben velleya In 
tlM Xdcinity of the folia the Batoka 
country the baaolt a Interbedded 
with me soft foreat aandetonea but 
jtlw Zambexi River In draining the 
andlailt lake regkma of Central 
Airt^ hae eaten into the overly ng 
aedbnent* until hae reached the 
hard nod al noet level Igneoua aheet 
wr ^ch the faUa occur Thia aheet 
eafOMa from Hie end ^ the caAon 
40 mdM **** ut the (alia to beyond 
*h* Conye Folia lao milea north 

reaching the top of thic aheet 
the ermim aetKut of the r ver wae 
ctmead but conditiona ware more 
tibauiwile in Hte middle regione of 
the river which had no protective 
covering and wfiere the roika are 
tmreaiatlnt . - . 


and the altitude of the central reach became more ex 
aggerated aa t me paaaed Including the height of the 
fallt (400 feat) th a d ffcrence ia now about looo feet 
Of the proceaa by which the river cut back thia Grand 
CaAon and abaped the falla aa they are aeen to^ay the 


PLAN OP 
kr 

A JCM^nmFCS 


I regona came nto 

_ _.ed by the eaatern 

odj^ er of baaMt aheet 

enetatn^*- “ 
baekward 


thin and the 

__ of tba Zambeu 

nuddla raachea would 


cutdmr uetiok 1 

the Thta of deapwim of the middle 
nadi afid JCehrabUH gorge far out 

the riVH bhd tebara ninniag «t tha baadt diaet 

Ho, »8sa^ V 04 70 



rio (-PlaBdryktaddfPiUa Fna tha OuftnfUul fmtrmt 


aothor autaa that aa la 


natvra it it full M erneka and &HHraa d 
genoAlly atamlag a eotuipMr 
ba oaen at low watar oloaig the Up a( i 


I to aB rocka of thia 
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M rMcIttd wid beanag tittle | water aucb parte aa are 


leaa truncated aa tbe vem m macited and bearing tittle 
evidence of attrition (Fig a) Mr Motjmeux la of 
Mtnion that the cutting back of the falla la due to 
the perpetual hammering action of the vaat bodice of 
water falling into and doam upon tbe cracka between 
the bacalt columna aealated bj the conatant vibration of 
the rock from the precipitated maaeea of water and that 
by thia conatantiv exerted force the columna are rent 
aannder and fall into the cfaaam taking with them huge 
and deep flakca of die precipice At tow water hei^ of 
theae blocka aa yet angular and unreduced may be seen 
in the shallower ends of the cfaaam 
Such IS one phase of the erosion of the falls Anothrr 
power Is at work below the water 'me The blocks that 


watar such parts aa ara protected by la U nda aMMt ba fn^g 
from Mch erosion Today there are three attoorMil 
islends on the lip of the chesm and mere than raarteaB 


islands on the lip of the chesm and mere than foiairieaB 
large cmee m 4 miles of river above tbe felts la (he 
channels between there muet be mtM prolonged submtaeton 
to moving currents by wMch the cateraete at tha' ante 
of the chasm are bemg deepened Into riOpuig W>weidtec 
The falls have checked the deepening of the UppeF 
Zambem and until they chisel the groove of the K^and 
Caflon back to the western edge of the beeelt eKsat, the 
upper reachce must lontmue to run at a high altitude and 
I amid low lying h Its This has prevented the 2embebl 
becoming a navigable river throughout end bae alao bed 
I a marked inAurnit on the geogra^y of South Afhia 



fall Into the rhalm disappear in the deeper waters at the 
lawa of the gorge—yet impelled by the rush of ths Current 
la tha confined fvaUa th^ must be grinding down and 
penatually daepentog tbe cafton to emerge at tbe eastern 
end es rounded pebbles and fotm the shingle beds of tbe 
middle reaches 

Tbe extreonfaaary cigcags or acute angles in the 
caAon have always aroused comnent ahd the author 
thinks that two mam causes ere tespontible for Ihein— 
the pOMtlon of idands that probably studded the nver (as 
now) and alao the existoncr of mastet idnta and fiasures 
in the basalt On Boaruka Island this action is e« 
emplified in a striking manner for a stream can bd seen 
falling down a crevlie that forma peculiarly enough 
another acute angle with the cbami 

Granted that ^ falls are due to the actton of movuig 
NO 1852, VOL 71] 


SBISMOLOCICAL NQ 2 ES 
'T'HE attraction of tbe moon hat always bpan Jeh by 
eaitfaquake wockert whatever may ba kt efiteet on 
earthiiuakea themsdvea The lateat oontribations to 
ufKt of seismology are two peners m No ifi of the 
PiMtuttont of the Karthquake Invettigatloa Cernwrilles 
in Japan Prof Omod deals with the tunaa dady 4ls 
^ tnbutwn finding maxima of frequency between oh nod 
5b end agdn between ish end syh leokoofaMf limn 
the ut^ admmetioa Df ImamuiW dealing wItt Ifie 
ernodfo monthly vatlntioa In frequency, fidjte that ^ 
mow$ an mcrcaaa at dw sysygiea and cpMulritvreit the 
femur la attributed to tbe coined elfacta of the atledb 
tiott of the aun end the moo« while the latter le sxpjkhOd 
ly the feet that the tune of Mgh water at ToMp ttiin 
edncldac with that of the dmrnar aiaxlmum of har(W#ric 
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_ I» ivita ot tb* ttiycfMuty «f thil upluuUion ttt 

Meb» iOkibUM, toe Hm lU-eMn invotrad cu at 
moat M oiriy d aubaUiiiry ^ae of aarth^uakM and con 
SQfpHOMtT «nr ^ fo ''*’**U aatutally ba looked 
ad tiM maa whyiti rary moat npidly u amouat 
i[Vbtbtf At oi tTMfff nMunmu 

fSi Mint jNiUloation contain! a paper of aome tm 
pottaneo In tlua connactlon on daily periodic changea of 
bvei u arteataa welta by K Honda It la tbe account 
ot a reodN obtained by a adf ragiatenng inatfument of 
the ifatHy changea la level of two arteaian w^ 380 metrea 
and 300 metrea dqith in 'tokio and YOludiama Each 
of them abewed a perKidlo change of level which it 
dtready oAralatad witti the tidae In the neighbouring tea 
and alao a variation due to changea in barometric preaaure 
of each amount aa to ahow that one third of the dianm 
in the drat caae and onodburth in the aecond are abaorbed 
by the rock! overiving the waterbearing atratum 
IV catalogue of earthquaket felt In Auatrla during the 
year 1901 forming No a6 of the it%it4tUmgtH of the 
Auehnan Earthquake Commlaalon it the laat of the tenet 
which vdl be publtahed under the auapioee of the Academy 
of Schmcea In the introduction to the catalogue it it 
ennOHijked Aet from the beginning of 1904 the tatk of 
cogaattng end poblMiing the recordt of all earthquake! 
whm^ of local or dutant origin obterved in Auttna wat 
tqltda mw hy tha Zentralanatalt fur Metoorologie und 
Gaommamik The Earthquake Commit^oa having pub 
HiM the eer^quake reglitare i" --* - - " 


Attar the 

r ‘ 


__ ______e up to the end of 1903 will 

in fa t h re coniine tteelf to tbe encouragement and publi 
catMUi of purely amentific inveadgattone. 

'*-1 collapee of the campanile of St Mark • in 
I wae a popular demiM inqdred by the idee 

_ , itonadofl waa likely to predptato tha deatruc 

don of other hletork buildlngt in Venice for the ceatation 
of the uwtal mid-day gun The idea waa of couree un 
founded bat to allay the alarm Prof VIoentuii wae re 
qMtftad m uittal one of hit microaeicmographa and bit 
rep^ haa now been publidied Tha Inttniment wat 
aMbabM to the wall of the ducal paleca whidi facca the 
Ug(«qh and ta directly a^poaed to the eound wevee of tbe 
canaon it indicated a vertical diaplacement ui conic 
q u a nt a of die report of ooia mm to 00J4 ram and 
alwileQiitm ifleplaoement of 0007 mm topoiaram being 
—-- L .. - ^ produced - 


about one half of thoae t 


jr a pereon jump ng on 


the ttqet ot the robm b which ie _ _ . 

atalM and one-Sfteandi ot tbe dieplacement cauied by 
a hteb wind Prom dteea hguret h 11 evidant that the 
aomid %avet of a caanoa can have no apnreeuble effect 
m a tniHdiag though idatter may ba datadiad where thtt 
haa bapooia lOoaaned arid aeparated from the wall ' 


iOClBTlSS AND ACADBUIES 

Lqhpoii 

EayaS Eoelatyi Pd^ry 13 —‘‘The Colour phytMlogy) 
tha rimer Ccuetacea Part iii By F RowMw ond^ 
P W MiniiiHi Communicated by Prof Sydiwy J Hid 
am FES 

(1) Tha diromatophoree ot Hlppolyta and Craogpn at 
mutdcatiular atruCturae Their branchaa abow ddierent 
adw unto a flrmar act^daem and a mora ffuid mobil 
andoplaam in which the pigment oocure (a} Tbe tom 
ation ot the {dgmenta in tbe larval and poat 4 arval chn 
matophtitM la iMaenbed (3) In addition to pignwflti fa 
HI a# fbrm of odourleae gMbulee occura In Aa chroman 
Phoraa of Hlppolyta Thfe fat Uat in mcial calla of tt 
wooMtpbon aad aahibite a mobility aimdar tp that < 
the pKgmetim of the ebromatophore (4) {I fed and ke| 
m tha dark or if atamad and kM in dMllgit Hippoly( 
iotet lii^ at Itg chramatophorh; fat Dmladon of fi 
oooura howevar la ataivad d^kapt aa^pla Tftaa 
when akpoaad to auaUght for ftve or ng hOuca^dww h 
>n thaw ehromaKqdmrM Theta reeulta ahoer that tl 
cMoOtfeae' thromatophoetc fat la a reaarva Ibod matane 


■nr tt A CPiounaai m lau 
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At thia ataga it la extramaiy aeoaitiva to the light ooo* 
ditiona of Tta anvitonmant aaauming tha colour of Ita 
aurroundinga within twenty four houft If the environ 
ment be changad aympachetic change of colour takee {dece 
in three daya Half and full grown Hippidyte are ItM 
tuiceptible With them eympathetic colour-cWnga occupiaa 
a week or more 


March 30 — On the Diatnbution of Vdocity in a 
V aiout hluid over the Croat tection of a Pipe and on dia 
Action at the Cntical Velocity By J Momnw Com 
numcated by Prof H S Shaw F R S 

Nummary and Conelutton—Ot) Tbe ezperlmente provide 
a part al confirmation of the theoretically obtained law of 
vefocity diatnbution but ahow that thia diatnbution can 
only ba obtained under very apeael condition! of which 
abaolute freedom from obstructioni and and affecti are 
important and hence (a) When tha flow tt direct and 
itream hnea ezitt the velocity dittnbution it not neteaaanly 
exactly that which may be deacrlbed oi charactenttlc <» 
normal flow (3} At the cnticol velocity the irrota 
tional ttraight hne motion ceaaea and m followed one 
in which the patht of the porticlaa of fluid are eddying 
and turbulent The law of dtatnbutioa of mean Imaar 
veloc ty parallel to tbe axit eimultaneouely changea friM 
the parabolic (or iqiprozimately parabolic) to that typical 
of eddyng motion (4) Tha critical velocity in queatton 
(being that at whidi eddying motion ceatet to be trana- 
for nad into direct mot on and not that at which a highly 
unitaUe atream 1 ne motion la luddanly diaturbed) la not 
accompanied by a eudden change in the velocity paralM 
to the axit at any po nt in uie croea eection On tbe 
other hand at the total flux increaaea the expenmenta 
ahow a gradual trantitlon from one itate to Ow other 
due to the change which haa occurrad in the law of 
veloc ty diatr but on (5) The obacrvatlona have little bear 
ittg on the upper limit of ttream-ltiie flow ae obterved 
i by colour bandt They indicate bouever that tha un 
j etable direct mot on would fallow en approximately para 
bolir law of velocity dlttribuilOiV (at repretented by the 
I equation obtained for itream Ima amtion) and that at the 
higher crit cal vriocity thia diatnbution would auddenly 
change to that reptreteAUd by tha equation given for eddy 
ng motion In thia cate then initead of a gradual 
change of velocity there would aatually be aud«n and 
large changet in the velocity paralM to the axle at diffenkt 
pouiti in the croaa lection of tbe pipe (6) The Pitot 
law (v»Vtgh) If at leait approximatdy true at ek 
ceedingly low vrtocitiaa 


Apr 16 — I he Influence of Cobra venom on tha Proteld 
Metabohwn Bv Dr I a awW . Communicated by Sir 
Thomaa R Fraaer F R S 

Conclulonr —(i) Practically no change in rote of protetd 
metaboliim wat induced by the adminletration of cobrw' 
venom in apite of well marked local reaction (a) A slight 
decrease in the proportion of urea mtrogen, quite intigmfl 
ant compared with that produced by mphtherwi toxin and 
var out drugs wat obterved (3) A eligat rite in the pro¬ 
portion of amroonin nitrogen oocurred (4) There waff a 
dight rite in the proportion of hitrogen In purin bodiei 
(5) Ibe nitrogen in odier cornpoimde diowed no comtont 
change (6) rhe P, 0 , (zereted ibowed no constant change 
but in two experiments there wat a slight rite The change 
produced In the prote d metabollam it therefore imul 
and luch at it w being in tbe directions of derreaacd 
elaboration of urea and increata in the proportiop ot 
nitrogen excreted aa ammonia it teems to indicate a alight 
toxic action on the hepatic metabohem rather than a 
general action on the protrid changea and tends to con 
firm tbe view that the potton acta chiefly jpon the nervout 


Entomological Society April 5 —Mr . --. 

oraaUent in the chair —Spenmem o( a tnelamc Ghrammo 
ptera diecimred by B(r J G T Poole at Bnfidd and 
apparentiv quite diatlnct from any member of the genua 
hSm in Drilyun H St J Ba n le t iiarpa Mr Gahan 
to whom the aMcite had been referred oenaidarad it to 
a form of V tufiaaniiM—A apeeiman of Magalofat 
kpom* ^taa an insect which so much resemblaa n 
^at ^Sea had sold they were india ti nipt h d ttMa in 





NATtTRB 


aatur* M J a— by —Spttioiww of P*pOio 
«nd Hy^eftta m4Uftu$ capturod to f^teetiaUiMl iUu»- 
tnulny too um of directive matinftgt tn the Rhopelo* 
erra in influencing their enenuet to attack non vital partt 
A ■a aaifc—An eMunpIe of CcratopterM stahU Wait a 
beetle from Auitralia pouwMtng notable poweri of crept 
tation a J Arraev—^A lenee of JTrabia altcUt (glactalu) 
var ntckolU Obth taken at about 8000 feet at Cam 
piglio South Tynd with fpemmena of Detydla Un*hf*rta 
var mockearUi caught in the company of the Ercbtaa tn 
the aame localltiet when upoa the wing the two qieclea 
were not diMimilar A H Jonaa and H RawilaiMl- 
•ravm. Mr Jones also exhibited examples of Xreita 
wielos from the Parnassus Mountains Greece for com 
parison and fine forms of butterflies found at Mendel near 
Botsen -A series of Uorpho adonu from Brtish Guiana 
with the very rare dimorphic biaik and wh te femaie W J 
Koyab The aoaal web and pupal shells of Suchttra 
wcuiht Westw together with specimens of the perfect 
insect being the octu'Sl nest from Mex co describM and 
figured by Westwood in the Tfantaettont for 1836 Dr 
F A Dhiair After Dr Oixey had read a note upon the 
hab ts of this and similar species the Rev W T Holland 
of Pittsburg Pa USA gave his personal experiences 
dr social ttlk-cocoon apnning qteoes also from Mexico 
—A note recently received from Mr S A Neave giving 
further interesting evidence of the superstitious dreiui « 
larvrn with terrifying eye like merkings entertained by 
South African natives Prof E B Pautton—Expert 
ments to ascertain the vtality of pupae subjected to sub 
mersion P MarrMMd —Pteudaerasa pogget and Ltmiuu 
chrystppus the numerical proportion of mimic to model 
H A •ysitti—A monograph on the genua Ogyns G 


Otologteal Bociety April 5 —Dr T E Morr F R S 
pres dent m the diau-—On m dlvisioas and correlation 
>f the upper portion of the Coal measures wi^ special 
reference to Umr development m the midland counties of 
England R Kidatwn The following claeeificetion of 
the Coal measures is proposed by the author — 


when datermimng the horiaontal Cpapei^at pt the eeHh<< 
magnetic fleU by the ordltwtw AMhU. k tha mn i p aa t of^ 
tnertia of the magnet srfaldi Is «tad in tka PihratlaM bA 
perlmaitt It is usual to determlae the Moaieiit ol Igente 
of the eybndricat brass bar auppUpd vttdk eaeh laattuanaiit 
by calculation then by measuring the mwiod of the snotM* 
eione and when loaded with this oar to calculate dfa 
moment of inertia of the magnet This method yr«> 
supposes that the density of the inertia-ber la unlfonn 
throughout It ik not easy to eecure a bar cd IHikh tlw 
density is un f rm throughout and further it it diflicuh 
to teat whether such uniformity haa been secured rho 
author thinks thit more trustvmrtby and unifom r e sult a 
would be obta ned by determining once for all *SHCii very 
great care the moment of inertia of a standard bar and 
then determin ng the moment of inertia of tha bars sup 
{died with the diflerent magnetometers, by comparing 
then with the standard bar experimentally In die pt^ 
ts deacribed an instrument suitaUe for tomparing the 
moment of nert a of bars together with some experiments 
made with a v rw to determine the moment of inertia of 
a standard btr and an investigation of the Influence of the 
Sir upon the period —Exhibition of a serlea of lecture ex 
pertinents ill strabng the properties of tha gaseous ions 
produced by rad um and other sources Dr W VR at aas * 

Royal AttronomicalSociaty, April 14—Mr W 11 Maw, 
president in the chair —Sphwicad aberration of ot^t 
gtasses A h OosMwdy Ine paper dealt with the diCer 
ence of phase at the focus causd by the spherical tberra 
tion Two different rigorous solutions by which such 
differences could be conveniently computed were deduced 
and discussed Ihe paper also dealt with the rdMmn 
between these d fferences of phase end ^encal aberration 
in the geometr al sense—(i) A suggestal arrangement 
for the mount ng of a coelostat (s) point distributiMa on 
a sphere with n narks on the determination of ^ apex 
of the sun s motion H C W u nsmer■—The four prisin 
spectrograph attached to the Newail teleacepe of tha Cam 
bridge Ob$ervittory with remerka on the general detiga 
I of spectrographs for equatonals of large aperture con 
I mdered from the point of view of tremor-disrt K F 


Wesfyballan Senes m Middle Coal measures 
(1) Lanonian Series w Lower Coal measures 


On the age and relations of the phosphatlc dialk of 
Taplow H J O WMta and L Trasi ot iar The rocks 
at the locality of Teplow ore detenbed m detail and the 
following daasiBcation is adopted —(E) Upper White 
Chalk (visible) 16 feet (O) Up|W Brown Chofle or ndi 
fduMphatic baiid, about 8 feet (Q Middle White Chalk 
about 16 feet (B) Lower Brown Cnalk or nch pboqihatlc 
band about 4 faat (A) Lower While Chalk (vieiblB) 
to feet Poaeildiete are given from each of the above 
divisiaat and tha authors conclude that tha Lower White 
Chalk belongs to the zone ^ Mierattar eor^gMtiMim, and 
the succeeding beds to that of ManuptUt tastadtMntM 
while the lower phoapbate-band represents tbe losver part 
of tbe Uintacrinua band and tbe upper one that of tJM 
Marrapitee bend of that aone 

myalealSoeiaty, Apitl 14 -Dr R T Glasebrook F R 8 i 
past-president m the chair—^EUipeoidal lanoesi R f 
ffnviar The paper extenda the treatment of tiiin 
ellipaoidai or aabgmatic lenies and givea a eimpla aohition 
for oomplex problema of tha following types —‘ Te detsr 
mine the astirnnabc pencil after rrfractlon of an oatlg 
matte pencil by an ellipaoidai leno. And to And the 
eHipaewal lena eqiffvaleat to two cylindrical tensea ptacad 
a deflnke distsmea apart with their axes inclined at any 
angle The method of treatment can be applied to 
cTMsed eUipeokfad lanaet in contact or aaparated and la 
applicabla In general to aatfcmatM paadia —Oetermlnatlba 
or die moment of utcrtia of the magaats uaed in dpe 
measuremrtit of the honaontal oenponen* of the earth a 
field Dr W Rii stn aii One of the Constanta raquwed 
NO 1 ^ 5 *. VOL. Jl] 


Royal Mataorologlcal Bociaty, Apnl i9-*-Mr Richaid 
Bentley president m the chair —An account of the obe er v 
ations et Crinan in 1904 and description of a new meteor 
ograph for use with kites W H Dlwnn. These obasrv^ 
otiona which arp tamed out under tbe directwfl nf a 
joint committee of the Royal Metaordogical Society and 
of tha British Aseoaetioo era made with meteorographa 
attached to kites with the object of ascerteimng tM Con 
ditlona prevailing in the upper atmo^ere I^nng last 
aummer the k tea were flown from the deck of H bf S 
Saahortt which was placed at the dlspoeal of the cdm 
mlttee by tbe Admiralty Mr Dines dmgned a new and 
inexpensive meteoregrapb which he now fully dsecrdied 
The weather conditions last summer ware aemewhat 
unusual there being a decided preponderance epet and 
south-east winds Near the sammit ol Ben Nevta- tbp air 
waa often dry and was on several occaaiona warmec than 
tha air at the same level at Olnan Aa a rule tioimver 
the tempereture on Ben Nevte ie generally much Wwer 
than tbe temperature in Ae free w at tha aodie level 
On several occasions tempsrature Inverskma were a b sarVed 
at levvlt between 3000 feet and 7000 feet A fhet nrWlously 
noticed wae again o b se r ved viz. the decreaae or Zhrenilth 
of eesterly srinde with elevetioD —Rete of fall (d ram at 
SeaAwaite Dr H R taiH This la a dieeUaeion of the 
records from a Negretti end Zambra self-raoonAng fern 
gmige duriiv a turiod of eighteen motilhe Seathwahe 
which is in Bonuwdale Curaberland 1 » m abMpt A' 
wetteet spot of Ap Bntuh Ides the average yeoify 
beuig about 137 InAat Dr MiU s resulta seem fv dBow 
that Aa ratnWi at SeoAwaite in an average year in^«*tr« 
a tondency to be greater during Aa bouts of oackn^ 
in daylight that rather leee than half Aa And ddpng 
which ram is faffing it conttmtaa witfMui tntaririWgn for 
at least ^ hours at a tima imd that rather mot* Jjban 
half the total amount of rale is deposited ip inch long 
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tubartulOM «jUVi __. 

The awUwr 


« 


faltMr 


. _ci^dM^ free from tb» diMaae 

_ cr« that the teioperature 0aj very between 
toe* < F , with an average mean temperature 


time on odiet daya, but not feeding In the afternoon 
b^em f and 5 adodt the average temperature wai 
0*K Vfher than at 8 a m Pregnant lowa had an average 
temMratnne 0*3 F higber than the average of the other 
cattle the Mine building Tuberiuloue mtttle numbering 
74 apparently perfectly healthy but lubaequently rtaiting 
to tubaftplin. were the tubjeett of 50;, obaervatKme 1 beie 
anwinte boo a much wider range of vanatloni The 
average wtt tot* y ( The kweat obaerved wae too* 4 h 
and we bigfaeat 104*3 !• Ihe wideat range of an in 
divldi^ waa from 100*7 ^ t° >04'’3 F with an average 
of io»*a F (temperature taken 15 tlmea) Out of 137 
apparaMly healthy dairy rattle 74 ^ per cent) reacted to 
tabrreulm thua em(diaei<ing the advlMbiltty of UHng that 
igent in attempt! feo obtain a dairy free from tuberculocii 
- 30 n the petfokgical examination of nMcadmn Prof J 
eoly« F R h Vanoue tpecimeni of m a c ada m used on 
bootdih roads have been examined fhe general results 
of tha investigation are to elucidate tbe characteristira of 
these macadi m i as well as apparent abnormalities of 
benavteur and to demonstrate the value of petrological 
methods in such casts—On the lunstruction of fume 
rhambers with effective ventilation Prof W N Msurtlay» 
!■ K 6 Tbe results at a series of experiments on ventil 
otKm and of practical expertente with fume chambers have 
thown tha coMittons which are nctesMwy for tbe removal 
(f noklous fumes from a chemical laboratory with the 
greafept efflelincy and the least possible trouble and 
evpenap Measurements were made daily over a period of 
SIX months of tbe gae burnt We air extracted the differ 
ence between Inside and outside temperatures the barn 
metric pressure the direction of the wind and its strength 
The dirsQtiou and dimensions of the fluee, and the relation 
of ^ pasange of air up We flues to We cubic contents 
' e chambers are stated Hie average quantity of a 


cubic feet, and on an average the air__ 

IS complately changed every nine seconda The small 
height of the flues being sj feet renders such a means 
of ventUmkn aa that deecnbed readily aiLiptabk to amall 
out buddingB such ta school laboratonee Details are 
given aa to the oonstruction of flues wlW a descending 
draught as fitted to a lecture ublr and fam»<hamber in 
a leeulte room—On We structure of water jets and the 
effect tt eoUnd upon Wem part li Phihp R Mm 


Royal Roelaty, February ao —Sir John Murray in the 
chair ^^JOn We mmtohte Deanng rotks of the South 
Orfmey Islaiide W J Han^ PIrIn The preeence of 
Sihirian sedimentary rocks In Wsse isohrted Wands in 
dieatea p former much greater extension of land in We 
area Me* to We souW eest of Cape How The fossils 
us and DiscinouWa Indicate thrir age as corre 
> the Caradoc or Lower UanddIrBry and the 

_ t the rocks suggests Wat they bel^ to We 

wme ipitlea as the SnurTan rocks of the JUmtlne — 

-'■ T the Upper OH Red Saods^ at We 

~ RH rrsMWtln The foseUs dis- 


Dr 1 


^Sln^^iMpapsi' which embodied tbs' Naearch of We 
/I wf t e sn yeare were abnoet entuefy fish remains 

only -MWlg were kiwilra from the U|q»4r 0(4 Red of Wis 
rei^aTi^ tfie author took t^Hie ei^ Tl|e 
riiawMiir <7 ItM itii re^ttS auggested (N dtvWon of We 
rtnWt df We Mbray^rW Upper Otd Rad loti^ Wrde 

185^1 VOt. 70 


aottcs these being, m aecendlng order We Heirn, AKee, 
and Rosebrae hm Reference wu made to the annity of 
We Rosebraa flW fauna wiW that of Dura Den, the yello* 
sandstones of which locali^ constitute We highest member 
of the Upper Old Red of Fifeahlre Dr Traqnair spociallv 
deared to acknowledge hu great Indebtedness to Mr W 
Taylor of Lhanbryde without whose asstetance in furnish 
mg material the pa^ could not have been prepared —^Tbe 
constitution of compitgt salts, 1 derivatives of the sesqui- 
oxides A T Ontweroii Retgers meWod of mvesti* 
gating isomorphous mixtures was applied to We Hue 
Mromoxalates of ammonium and potaMum and showed 
that Way had no definite composition Were being tbef«> 
fore no conclusive reason for doubling the formufao of 
thcM and similar compounds The sinking analogy 
between the so tailed double fluorides chlorides OTamdee 
Ac and We complex denvativet of dibasic acids was 
pointed out It was shown Wat to almost alt such coA> 
pounds whether derived from monobasic or dibasic acids 
simple constitutions can be auigned by suMiotuig We 
hydroxyl radicals of We metallic hydroxide to be rnplacod 
by Comdex groups—^Theorems rdatmg to a generairaation 
of Bessel s function 11 Rev F H Jsiouaoti. 

March 6 —Lord M Laren m We chairic-A study of three 
vcgetirian diets Drs Noel Psiton and J C DwM*p> 
Of the three diets deecnbed one wae a totally insufHcteat 
diet cf bananas a second was a fairly typical vegetarian 
diet showing the difficulty of avoiding an exrcM of sugary 
food and the third was the far from economical diet of a 
vegetanxn glutton These were compered with the diets 
of We labouring i lasses in cities as illustrated by the 
author s own investigations m Edinburgh and those of 
Rowntree Alswotcr and JUimsden respectively m York 
New Vork and Dublin and as regards rural districts by 
Wilson I OK a rep rt It was shown that these normal 
diets more nearlv approached the physiological standard 
than the vegetari in diets studied —A further contribution 
to tha fresh water pknkton of the Scottish lorbs W and 
(r S WMt The thirty six lochs studied were in We 
norW west Highlands There Was an abundance of 
Desmids a fart sttributed to tbe geological character of 
the country The Protococcoidem were not abundant in 
masked rontrsst to what occurs in Continental Europe 
Diatoms were verv abundant and did not disappear in 
May and June Myxophycew again were relatively few 
ihe bwedish lakes alone approached the Scottish In We 
nrhnoss of the plankton The Danish plankton was re 
lativelv much poorer in Chlorophycete especially Coniu* 
gates This was to be attributed pnndpwy to the fact 
that We geological formations are mostly of Tertiary age 
—On the Sarcodina of Loch Nesa Dr E PnsMrdv Of 
■ list of nearly fifty speciea of Rfaixopods and Hriioxoa 
obtained at depths of upwards of S50 feet several were of 
interest on account of Weir rarity some being found for 
the first time in Purope others bring prevkiiiaty knoiSTi 
only from We I ake of Geneva Tike majority of the 
Rhisopoda had probably been derived from We shallow 
margins of the lake or from thb neighbouring peat bogs 
but some half doxen species or varieties were rMorded aa 
pmlior to tbe abyssal Mrthms of large bJees—The 
Rhizopods and Heliosoa of laich Hess J Murmir. In 
this iwper ths list of species given in she previoue paper 
by Peiiard wae euppleinented by a number of epeclee 
observed bv the Lake Survey bringing tha Hat of Loch 
Ness Sarcodina up to sixty-six epa^ The difficulty of 
oocounbng for the troaemiselea of peeuUer abyssal forms 
from one deep lake to anoWer was met by W« suggestion 
that ths alwssal forms onginste ssparately m each lake 
and an probably not good parmanont epeciea but SAOdifled 
forme due to tb* direct action of the environment bn tbe 
grpwing individual 

Pams 




ships M Reutln.—Mixed tqeatment W sraenkut acid 
MW trytan red of mfection dm to Trypanosoma A 
U wwm& FreW experifoiAts on monksys ooaflrm the 


fMfoarlWIs rssults prevkuriy obtained on rats and dogs 
Observstkos on ths new comet Oiaoobini (iqos, MerW sff) 
msda sr^onlooee Obeervstory ” --- 
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differential equation y*+\A(*)y“0; Max Mmmi.—O n the 
relation which exitU between the vdodty of comtaatfen 
of powdere and the preawire; R, Uoti«lll«.->Opt!eal 
properties of Imio-plaatic iron. L. MwalhwlBWO.—On tha 
theory and Imitation of the motion of sails A. BmIKi— 
On the use of the centnfufal method in the analyilt of 
cocoa and choctdate F aordae and M. TowaMtlHi It is 
necessary, to avoid eome practically impossible iiltrations. 
to use an apparatus Lspable of nearly sooo revolutions a 
minute—New method tor a quirk analysis of miik. F. 
■wrdae and M. Twuplalii. By (.entnfuf[al means one 
avoids much filtration as wdl as the protracted desiccation 
of the casein—An apparatus for {riving warning of the 
presence of luminous gas and aft^amp MM. Hstsigwr 
and Peee n ewn.—The crvstalloluminescrnre of arseatous 
acid M. OwlwoliMit. This appears to be due to a 
chemical phenomenon corresponding with the reverstbie 


RmM imneoTioii, at 
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Soaavvosters^M^L^'tMt bwsvsikasfailtoM: Mlt.aBUla Brusa. 
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Rovai. Is^rmiTios, St ' J 


As, 0 .+6Hazr 3 H, 0 +a AsCl, 

—On the emission spectrum of the high tension electnr 
arc J. dm HmwMIM and P Joy*,—On a simple method 
for the study of oscillating sparks G A Hemewlwoh. 
The method depends on the fart that a current of air 
directed on such a spark ran sepsu-ate out the oscillations 
v-Apparatus and methods in the medical applications of 
eUtical electric!^ ■ L •wnolet. An attempt to syetematioe 
the uaage baaed on the consideration of electric density. 
—On tns mode of formstion of some monosubstltutM 
derivatives of urethane F BsMlrosm. When smatl 
quantities of ethyl carbonate are dropped into an ether 
eolutkm of the magnesium derivative of an aromatic 
primary amine, a il^i reaction takes place If aniline 
be used, phenylurethane is formed—On the mineralogicai 
analysts of arable earths J. Pumant. The author 
deacHbes methods for quantitatively determining the 
proportions of sand, mica, felspar, quarts, Ac.—On 
some Crustacea resulting from the expedition of tha 
PnncttM Aitc* H. PwutMra. By the use of a net with 
a large aperture a considerably more valuable collection 
was n^e —Ohi the esiitation of nerves by a minimum of, 
energy, and its application to electrodiagnosli. M. CHuawt. 
By experiments made on the nenes of human beings, it 
has b^ found through the application of a formula that 
the duration of mUmuni excitation may be 0 oooao second. 
—Pbyskdoaji of the spleen MM. Oliarrln and Mawaast. 
The exp^PHents made tended to elucidate tha much die* 
cussed question as to the functional relationship between 
the liver and the spleen —The action of inteetinal fluid on 
enteric secretion ■ A. Prawin. Many farts seem to prove 
that this exciting action is not due to secretin.—Researches 
on animal lactase* H Plarnf. The experimedts show 
that lactase is not contained ui the pancreatic Juice of 
suckling puppies.—On the production of alrobal and 
acetone bv muscles F MsUpnan, The author mpUcs In 
the affirmative to the question ns to whether these suh- 
stancee, whieh are normallv present in muscle tissue, arise 
by alcoholic fermentation of glucose bv the agency of proto- 
plaem. But while the acetone continues to be formed, the 
alcohol Is eooner or later destroyed again 
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